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About This Manual

This manual contains information on installing, configuring, executing, and
monitoring the Btrieve® record management system with the NetWare® 4
operating system. Btrieve is a complete key-indexed record management
system designed for high-performance data handling and improved
programming productivity.

Who Should Read This Manual

This manual provides information for systems administrators who are
responsible for maintaining Btrieve databases on a network.

This manual is also useful to programmers, systems devel opers, and systems
integrators who are using Btrieve to develop workstation applications and
NetWare Loadable Modules™ (NLMs™) for the NetWare operating
environment.

Organization

Thefollowing list briefly describes each chapter and appendix in the manual:
¢ Chapter 1, “Introduction to NetWare Btrieve,” on page 15

This chapter discusses Btrieve features, client-server design, and 6.x
enhancements.

* Chapter 2, “NetWare Btrieve Architecture,” on page 37

This chapter describes the components of NetWare Btrieve® and how it
works with server and workstation applications. The chapter also
provides diagrams that illustrate how different applications use different
Btrieve components.
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+ Chapter 3, “Installing and Configuring NetWare Btrieve,” on page 55

This chapter describes installing, configuring, loading, and unloading
NetWare Btrievefrom the server consoleand from theworkstation. It also
discusses rebuilding existing Btrieve files to take advantage of Btrieve
6.x features. The chapter concludes with a discussion of using NetWare
Btrieve with the NetWare Runtime™ serialized NetWare operating
system.

¢ Chapter 4, “Configuring and Using the Requesters,” on page 97

This chapter provides configuration options and instructions for loading
and unloading the Btrieve Requester in the DOS, OS/2*, and Microsoft*
(MS) Windows environments.

+ Chapter 5, “Using NetWare Btrieve Utilities,” on page 109

Thischapter describesthe utilities available to monitor and maintain your
database, either from the server console or from workstations on the
network.

+ Appendix A, “Btrieve Concepts,” on page 173

This appendix describes some of the fundamental concepts behind the
management of Btrievefiles, records, keys, and indexes.

+ Appendix B, “Description Files,” on page 235

This appendix explainsthe rulesfor creating description files, providesa
description file example, and describes the individual description file
elements.

+ Appendix C, “ Status Codes,” on page 261

This appendix lists and explains the Btrieve status codes and messages
you may encounter while loading or running Btrieve applications.

The manual also includes a glossary and an index.

Conventions

This manual uses the conventions described in the following sections to
present information.

Notational Comments

NOTE: A Note provides information that is of interest but is not vital to the operation of
the product.
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HINT: A Suggestion offers a hint, a tip, or other information that may be helpful but is
not critical.

IMPORTANT: An Important presents important information that you should read.

WARNING: A Warning explains a situation in which you can make a critical or
irreversible error if you do not exercise care.

NOTE: A Procedure is a list of step-by-step instructions, such as an installation
procedure.

A Checklist highlights inventoried items, such as an inventory of system requirements
or a summary of items reviewed in a chapter.

Syntax and Code Examples

Unless otherwise noted, command syntax and code examples use the
following conventions:

Case

[]

variable

Commands and reserved words typically appear in uppercase letters.
Unless the manual states otherwise, you can enter these items using
uppercase, lowercase, or both. For example, you can type MYPROG,
myprog, or MYprog.

Square brackets enclose optional information, as in [logName]. If information
is not enclosed in square brackets, it is required.

A vertical bar indicates an "either-or" choice of information to enter, as in
[filename | @filename].

Angle brackets enclose multiple choices for a required item, as in <filename
| @filename>.

Words appearing in italics are variables that you must replace with
appropriate values, as in filename.

An ellipsis following information indicates you can repeat the information
more than one time, as in [parameter ...].

The symbol ::= means one item is defined in terms of another. For example,
a::=b means the item a is defined in terms of b.

Associated Documents

This manua explains how to install Btrieve and use the Btrieve utilitiesin a
NetWare environment. For information about developing Btrieve
applications, refer to the Btrieve Programmer’s Manual (availableonly as part
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of the Btrieve Developer’s Kit, which is available through Btrieve
Technologies, Inc. a 1-800-BTRIEVE).

Registering Your Product

You areimportant to us, and it's important for us to know who our customers
are. Registering your Novell database product enables us to provide you with
better service and important notifications about your product. Please take a
moment to compl ete the pre-addressed NetWare Product Registration Card
included with this product and return it to us.
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Introduction to NetWare Btrieve

The Btrieve® key-indexed record management system is designed for high-
performance data handling and improved programming productivity. Btrieve
allowsan applicationto retrieve, insert, update, or delete records either by key
value, or by sequential or random access methods.

This chapter contains the following sections:
¢ “Client-Server Design” on page 15
+ “What IsaClient?’ on page 17
+ “NetWare Btrieve Features’ on page 17

+ “Enhancementsto NetWare Btrieve” on page 20

Client-Server Design

Btrieve products are available in the form of server-based Btrieve (also called
NetWare® Btrieve™) and client-based Btrieve. In most cases, applications
written for server-based Btrieve can run on client-based Btrieve and vice
versa

Server-based Btrieve, which is provided with the NetWare operating system,
includes the following components:

+ Server-based Btrieve Record Manager (that is, the server-based Btrieve
engine), which runs at the server as an NLM and manages data |/O with
thefile system.

+ Btrieve communications programs, which handleincoming requestsfrom
aremote source and which can route requests from a server-based
application to a copy of the Record Manager running on aremote server.

Introduction to NetWare Btrieve 15



+ Btrieve Requesters, which run at the workstation and handle data 1/0
between the workstation and the server.

The Requesters allow applications running at the workstation to
communicate transparently with the Record Manager on the server.
Btrieve Requesters are available for DOS, 0OS/2*, and M S Windows*
workstations.

+ Btrieve utilities, which provide installation, setup, rebuild, monitor,
maintenance, and recovery programs for Btrieve users and files.

+ Novell Directory Services™ (NDS™) support utility, which allows the
Record Manager to register with NDS.

+ Btrieve Installation and Operation manual (this document), which
describes using Btrieve in a NetWare environment.

Client-based Btrieveisavailable only as part of aBtrieve Developer'sKit (for
the DOS, 0S/2, or MS Windows environment) which is available through
Btrieve Technologies, Inc. at 1-800-BTRIEV E and must be purchased
separately. Each Btrieve Developer’s Kit, which is available through Btrieve
Technologies, Inc. at 1-800-BTRIEVE includes the following components:

+ Client-based Record Manager for the applicable environment (for use
with the DOS, OS/2, or MS Windows operating systems).

The client-based Record Manager (that is, the client-based Btrieve
engine) executes all processing on the workstation. It accesses Btrieve
files through operating system calls, which are either executed locally
(for files stored locally), or redirected to a server (for files stored on a
server).

+ Btrieve utilities, which provide installation, setup, rebuild (Btrieve v5.x
to v6.x files), maintenance, and recovery programs for Btrieve users and
files.

+ Btrieve [for the X Environment] Installation and Operation manual,
which documents using Btrieve in the applicable environment (the DOS,
0S/2, or MS Windows operating systems).

+ Btrieve [for the X Environment] Programmer’s Manual, which
documents the Application Programming Interface (API) and the
language interfaces that allow Btrieve to be called from various
programming languages.
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What Is a Client?

Throughout this manual and in other Btrieve documentation, you will see the
term client used in several ways. The meaning of the term varies according to
the context in which it appears.

Asused in the NetWare client-server environment, the term client usually
refersto aworkstation that requestsfile or printing services from a NetWare
fileserver. Parts of thismanual (aswell asthe Btrieve Programmer’s Manual)
use the term in this manner.

Both manuals also use client to refer to the Btrieve engine running on a
particular workstation. In this situation, client refersto a single piece of
software running on the workstation (as opposed to the workstation itself).

In other parts of both manuals, client refersto each task currently running on
aworkstation. In a multitasking environment such as M S Windows, multiple
clients can be active on the workstation at any given time. Therefore, when

client isused in thismanner, it usually identifiestasksthat are instances of one
or more Btrieve applicationsthat are running simultaneously on aworkstation.

Yet other parts of both manuals use the term client to refer to entities that a
programmer can define and create in an application and then manipulate by
using the btrvid or btrcallid functions. In this environment, multiple instances
of an application can be running at the same time on aworkstation, and each
of those instances can have multiple Btrieve clients that it is manipulating.

Asimplied in the preceding paragraphs, when you see the term client in this
manual (or in the Btrieve Programmer’s Manual), remember that is meaning
is determined by the context in which it appears.

NOTE: The Btrieve Programmer’s Manual is available only as part of the Btrieve
Developer’s Kit, which is available through Btrieve Technologies, Inc. at 1-800-
BTRIEVE.

NetWare Btrieve Features

Thefollowing sectionsintroduce some of the features that make the NetWare
Btrieve record management system uniquely powerful.
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Index Maintenance

NetWare Btrieve automatically creates and maintainstheindexesin your files
asyou insert, update, and delete records. In addition to automatic index
maintenance, NetWare Btrieve supports the following index features:

+ Up to 119 key segments per file
+ Adding or dropping any index after afile has been created

+ Numerous data types for key values: integer, float, date, time, decimal,
money, logical, numeric, bfloat, string, Istring, zstring, unsigned binary,
autoincrement, and signed trailing separate

+ Numerous key attributes: linked/repeating duplicatable, duplicatable/
nonduplicatable, supplemental, modifiable/nonmodifiable, segmented/
nonsegmented, descending/ascending sorting, case-sensitive/case-
insensitive sorting, alternate collating sequence, null (any-segment/all-
segment)/non-null

For more information, see “Indexes’ on page 201 in Appendix A, "Btrieve
Concepts.”

File Specifications

NetWare Btrieve allows you to create Btrieve (data) files by using either
function calls (from an application) or the Btrieve Maintenance utility
(BUTIL) commands. NetWare Btrieve offers these file specifications:

+ File sizesup to 4 billion bytes (4 gigabytes)
+ Number of records limited only by the size limit of the file

+ Consistent file definition and management routines independent of the
operating environment

+ Consistent file structures
Memory Management

The cache is an area of memory that NetWare Btrieve reserves for buffering
the pages that it reads. The cache is divided into a number of buffers, each of
which isinitialy the size of the largest page the application will access.
NetWare Btrieve calcul ates this size using the maximum page size and the
memory options you define when you configure NetWare Btrieve.
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Data Integrity

Generdly, alarger cache improves performance becauseit allows more pages
to be in memory at a given time. NetWare Btrieve allows you to specify the
amount of memory to reserve for the I/O cache buffers.

To determine this amount of memory, take into consideration the following
factors:

+ The application’s memory requirements (if the application isan NLM)

+ Thetotal amount of memory installed on theworkstation (for client-based
Btrieve) or on your server (for NetWare Btrieve)

+ The combined size of al files the application will access

When your application requests a record, NetWare Btrieve first checks the
cache to seeif the page containing that record is already in memory. If so,
NetWare Btrieve transfers the record from the cache to the application’s data
buffer.

If the page is not in the cache, NetWare Btrieve reads the page from the disk
into a cache buffer before transferring the requested record to the application.

If every cache buffer is full when NetWare Btrieve needs to transfer a new
page into memory, aleast-recently-used (LRU) algorithm determines which
page in the cache Btrieve should overwrite. The LRU algorithm reduces
processing time by keeping the most recently referenced pages in memory.

When an application inserts or updates a record, NetWare Btrieve first
modifiesthe corresponding pagein the cache and then writesthat page to disk.
The modified page remainsin the cache until the LRU algorithm determines
that Btrieve can overwrite the image of that page in cache with a new page.

The following NetWare Btrieve features let you support concurrent access
while ensuring the integrity of your filesin a multiuser environment:

+ Single-record and multiple-record locks

+ Concurrent and exclusivetransactions (See” Concurrent Transactions” on
page 29.)

+ Deadlock detection (in a server-based environment)

+ Shadow paging, which entails making changes to a copy of apage rather
than to the original page when inserting, updating, or deleting arecord
(See " Shadow Paging” on page 31.)
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+ Logging feature, which records (in alog file) any changes madeto a
designated file

+ Roll Forward utility, which useslog files maintained by Btrieve'slogging
feature to recover data corrupted by a system or server failure

Security Controls

NetWare Btrieve provides the following capabilities for enhancing data
security in a network environment:

+ Assigning owner names to files
+ Specifying dynamic encryption and decryption of data

+ Providing NetWare file-level security through the NetWare Btrieve
Requesters

Enhancements to NetWare Btrieve

NetWare Btrieve 6.x includes many features and performance enhancements
that support the requirements of today’s powerful database management
systems. The following two sections describe these enhancements.

* Thefirst section describes the enhancements that apply only to NetWare
Btrieve 6.1x.

+ The second section describes enhancements that apply to NetWare
Btrieve 6.x (that is, to both 6.0x and 6.1x).

Enhancement to NetWare Btrieve 6.1x

This section describes enhancements that apply to NetWare Btrieve 6.1x.

New Operations
NetWare Btrieve 6.1x supports the following new Btrieve operations.

+ Find Percentage and Get By Percentage—Windows-oriented applications
can use these new operations for implementing scroll bars.

+ The Find Percentage operation (45) finds either arecord's physical
location within afile, or the record's position relative to a key path. The
location or position is expressed as a percentage value.

+ The Get By Percentage operation (44) retrieves arecord by that record's
position in the Btrieve file, where the position is based on a percentage
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value you supply when you call the operation. You can specify whether
the position is relative to a specified key path or represents the record’s
actual physical location in thefile.

¢ Get Direct/Chunk and Update Chunk—NetWare Btrieve 6.1x allows
applications to operate on portions of arecord, called "chunks,” rather
than on the entire record. Through the new Get Direct/Chunk and Update
Chunk operations, NetWare Btrieve v6.1x supportsrecordslarger than 64
KB.

Operating on Chunks

NetWare Btrieve 6.1x allows you to operate on portions of arecord, called
chunks, rather than on the entire record. NetWare Btrieve 6.1x provides the
Get Direct/Chunk (23) and Update Chunk (53) functionsthat work on any file
conforming to the Btrieve 6.x file format.

Applications can use these chunk operations to build records larger than 64
KB infilesthat use the NetWare Btrieve 6.0 file format. Applications can use
chunk operations to build records longer than 64 KB in any Btrieve 6.x file
that alows variable-length records.

NOTE: For more information about these operations, refer to the Btrieve Programmer’s
Manual included in the NetWare Btrieve v6.1 Developer’s Kit Supplement, which is
available through the Novell Professional Developers’ Program (PDP).

Supporting Records Larger than 64 KB

When NetWare Btrieve 6.0x operates on files containing records larger than
64 KB, the following restrictions apply:

+ NetWare Btrieve 6.0x does not recognize the Get Direct/Chunk (23) or
Update Chunk (53) operations, and therefore can perform only operations
that update or retrieve entire records. Those "entirerecord” operationscan
retrieve or update only up to 64 KB of arecord because the operations
databuffer length parameter, which specifiesthe amount of datato update
or retrieve, can contain a maximum value of 64 KB.

+ Because NetWare Btrieve 6.0x does not recogni ze the UpdateChunk (53)
operation, you cannot use Btrieve 6.0x to modify arecord that is larger
than 64 KB and still have the resulting record be larger than 64 KB.
However, you can use the Update (3) operation to shorten such arecord.

+ If you use an Update Chunk (53) operation to create arecord larger than
64 KB in afile that uses the Btrieve 6.0x file format, NetWare Btrieve
6.0x cannot retrieve more than thefirst 64 KB of the record and returns a
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Status Code 22 (The data buffer parameter istoo short) or a Status Code
97 (The communications buffer istoo small) to indicate that thereismore
datato beretrieved.

+ |f you use an Update Chunk (53) operation in afile that uses the Btrieve
6.0x file format, one of the file's Free Space Lists may be left in a state
that can cause Btrieve 6.00d or an earlier version of Btrieve to overwrite
its own cache. This may result in a server abend.

For more information, see “ Accessing Records by Chunks’ on page 205 in
Appendix A.

Record Locking in Concurrent Transactions

NetWare Btrieve 6.1x provides additional concurrency by allowing true
record-level locking in concurrent transactions (explained in Concurrent
Transactions). An explicit record lock (set by adding a biasto Get and Step
operations) does not lock the corresponding data page—it locks only that
particular record. Additionally, NetWare Btrieve 6.1x provides the ability to
share locks between multiple cursors of the samefile in an application.

Successful locking of arecord (inside or outside atransaction) guarantees that
no other user is able to update or delete that record. In other words, when a
user performs an Update (3) or Delete (4) operation on arecord that he or she
has previously locked, he or she will eventually succeed unless a deadlock
situation is detected.

NOTE: A deadlock occurs when two or more users are each waiting on resources that
one of the users has not yet released.

If an application opens the same file multiple times, the locks issued by
different cursors do not block each other. The cursors are till independent in
the sense that they cannot explicitly unlock (using an Unlock [27] operation)
the records that were locked by the other cursors.

After a cursor has read arecord with alock, a second cursor can update or
delete the record regardless of whether this second cursor locked the record.
Thefirst cursor will not get an error until it triesto delete or update that record.

In general, when implementing multiple cursors within a concurrent
transaction, locks obtained on a cursor before the application starts a
concurrent transaction are automatically rel eased when the cursor becomesan
active participant of that transaction.

NOTE: A cursor becomes an active participant of a concurrent transaction if a lock is
requested or an Insert/Delete/Update operation is executed with that cursor.
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The transaction does not have any effect on theinactive cursors. That is, locks
obtained before the transaction are still maintained after ending/aborting the
transaction of inactive cursors.

For more information, see “Locks’ on page 210 in Appendix A.

New File Structure to Support Accessing Very Long Records

NetWare Btrieve 6.1x allows an application to create Btrieve filesthat contain
structures called Variable-tail Allocation Tables (VATS). VATs give NetWare
Btrievefaster accessto dataresiding at large offsetsin very long records. VATs
also significantly reduce the buffers sizes Btrieve needs to process recordsin
files that use data compression.

For more information, see “ Storing Variable-Length Records: Variable Tails
and VATS’ on page 183 in Appendix A.

Multiple Alternate Collating Sequences

NetWare Btrieve 6.1x alows you to specify a separate alternate collating
sequence (ACS) for each key in afile. Btrieve files with multiple keys are no
longer restricted to having only one ACS.

For more information, see “Alternate Collating Sequence” on page 189 in
Appendix A.

Locale-Specific Collating Sequences

Index Balancing

NetWare Btrieve 6.1x lets you instruct Btrieve to build an ACSthat is
sensitive to the specified locale's character sorting order. This ability allows
Btrieveto sort according to acharacter set specified by aparticular country ID
and code page.

For more information, see “L ocale-Specific ACS’ on page 189 in Appendix
A.

When an index page becomes full, NetWare Btrieve automatically creates a
new index page and splits the valuesin the full page between the two pages.
NetWare Btrieve 6.1x offers the option of using index balancing instead.

When you use index balancing, NetWare Btrieve looks for available space in
other index pages associated with the same key each time an index page
becomesfull. Btrievethen rotates values from the full page onto the pagesthat
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have space available. Index balancing increasesindex page utilization, results
in fewer pages, and produces an even distribution of keys among nodes on the
same level.

For more information, see “Index Balancing” on page 231 in Appendix A.

Performing Reads While Creating an Index

With NetWare Btrieve 6.1x, you can perform reads while a Create Index (13)
operation is executing. Previous versions of Btrieve locked the entire file
when executing a Create Index (13) operation.

NOTE: For more information about the Create Index (13) operation, refer to the Btrieve
Programmer’s Manual included in the NetWare Btrieve v6.1 Developer’s Kit
Supplement, which is available through the Novell Professional Developers’ Program
(PDP).

New Data Type: sign trailing separate

NetWare Btrieve 6.1x allows you to specify anew datatype for keys called a
signtrailing separate (STS). STSisbased on aCOBOL datatype Numeric sts.

Basically anumeric datatype, it is represented asan ASCI| string that isright-
justified and padded with zeros. However, the sign trailing separate datatype
stores either a™+' (ASCII 0x2B) or a*-' (ASCII 0x2D) in the right-most byte
of itsvalue.

For more information, see “Key Types’ on page 195 in Appendix A.

No Currency Change Option

NetWare Btrieve 6.1x provides a No Currency Change option on inserts and
updates. In previous versions of Btrieve, positioning was reestablished based
on akey value of the inserted or updated record.

New Ability to Specify Repeating- or Linked-Duplicatable Keys on Create Operations

On the Create (14) and Create Index (31) operations, NetWare Btrieve 6.1x
allows you to specify that akey should be created as either a repeating-
duplicatable key or alinked-duplicatable key.

For more information, see“ Linked-Duplicatable and Repeating-Duplicatable
Keys’ on page 187 in Appendix A.
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Improved NetWare Btrieve DOS and OS/2 Requesters

The NetWare Btrieve DOS and OS/2 Requesters support MAP ROOT drives
and NetWare file-level security. Since the MS Windows Requester requires
the DOS Requester to access NetWare Btrieve, MS Windows users can aso
take advantage of these features then they are running in a NetWare 3 or
NetWare 4 environment.

When opening filesin a NetWare 3.12 environment, Btrieve Requesters
provide enhanced performance by reducing the bindery access for each file
and reducing network traffic in general.

NOTE: To run NetWare Btrieve 6.1x in a NetWare 3.11 environment, you need to load
AFTER311.NLM.

The NetWare Btrieve 6.1x DOS and OS/2 Requesters have two new features:
+ Automatic support for double-byte character environments

+ Support for the NetWare Runtime serialized NetWare operating system
(the new /C configuration option)

In addition, the DOS Requester also has the following new options:

+ Optional compression of data prior to network transmission (the /O
configuration option)

+ Ability to load another instance of the Btrieve DOS Requester evenit one
is aready loaded (the /L configuration option)

These options are discussed in detail in “DOS Requester Configuration
Options” on page 97 in Chapter 4, "Configuring and Using the Requesters.”
Enhanced Communications Programs

An enhanced NetWare Btrieve Message Router (BROUTER.NLM) and anew
communications module (BTRVSTUB.NLM) were provided with NetWare
Btrieve 6.10b to support NLMsthat need to runin the |IOEngine of aNetWare
SFT 11 server.

BROUTER.NLM redirects all Btrieve calls from the IOEngine to NetWare
Btrieve running in the M SEngine (Mirror Server Engine).

For detailed information about these new programs, see “Communications
Programs’ on page 38 in Chapter 2, "NetWare Btrieve Architecture.”
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For information about running NLMsthat require Btrievein the IOEngine, see
“Using NetWare Btrieve with a NetWare SFT 111 Server” on page 92 in
Chapter 3, "Installing and Configuring NetWare Btrieve."

Enhancements to NetWare Btrieve 6.x

This section describes enhancements that apply to NetWare Btrieve 6.x (that
is, to versions 6.0x as well as versions 6.1x).

Registration with Novell Directory Services

NetWare Btrieve 6.x registers with Novell Directory Services (NDS). NDSis
apart of NetWare 4 that organizes network resources as objectsin a
hierarchical tree structure called the Directory. Although the Directory
replaces the bindery, NetWare 4 still provides compatibility with previous
versions of NetWare through a bindery emulator.

Since NDS organizes the network in terms of objects, NetWare Btrieve
registers with NDS as an object of class Btrieve Server. The Btrieve Server
class identifies the server name, the type of communications protocol
supported, and the object's internet address.

See " Registering NetWare Btrieve with the Novell Directory Services’ on
page 89 in Chapter 3, "Installing and Configuring NetWare Btrieve," for
information on installing Btrieve as an object in the Directory.

For more information on NDS, refer to the NetWare 5.1 I nstallation Guide
manual.

New File Format

When creating files, NetWare Btrieve 6.x uses a new file format that allows
faster data access than was possible with previous Btrieve releases. This
format, introduced in Btrieve 6.0 and modified in Btrieve 6.1, is responsible
for many of the enhancements and new features available with these releases.

When working with Btrieve files created with different versions of Btrieve,
consider the following points:

+ New file features supported by Btrieve include the following (discussed
in the previous section): Variable-tail Allocation Tables (VATs), multiple
alternate collating sequences (ACSs), locale-specific ACSs, and the
ability to mark afile as using index balancing.
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NetWare Btrieve 6.1x returns afile version of 6.1 if thefile specifiedina
Stat operation (15) or withthe BUTIL -STAT command was created with
multiple VATS, ACSs, local -specific ACSs, or the index balancing option

Files created with any of these features are created in the Btrieve 6.1x
format. If NetWare Btrieve 6.1x creates afile without any of these
features, it createsthe file in the Btrieve 6.0x file format by default. You
can override the 6.0x default and create Btrieve 5.x files by using the
Setup utility, as described in Create Btrieve Filesin Pre v6.x Format.

NetWare Btrieve 6.0x operates on any file created with NetWare Btrieve
v6.1x unlessthat file uses 6.1x features that have altered the Btrieve file
format (such as VATs and multiple ACSs). This means that NetWare
Btrieve 6.0x cannot open afile that usesthe Btrieve 6.1x file format.

NOTE: NetWare Btrieve 6.0x returns a Status Code 30 (The file specified is not a
Btrieve file) when you try to open a file created in the Btrieve 6.1x file format.

Although Btrieve versions earlier than 6.x cannot open files that have a
6.x format, NetWare Btrieve 6.x can open files created with earlier
versions of Btrieve.

For example, NetWare Btrieve 6.0x can open files created with Btrieve
5.x, and NetWare Btrieve 6.1x can open files creates with Btrieve 5.x or
6.0x. Additionally, NetWare Btrieve 6.1x can write to files using the
existing fileformat—that is, Btrieve 6.1x writesto 5.x files using the 5.x
file format and writes to 6.0x files using the 6.0x file format.

When NetWare Btrieve 6.x opens files from earlier versions, it does not
automatically convert the filesto the 6.x file format.

For example, if you use NetWare Btrieve 6.1x to open a 6.0x file,
NetWare Btrieve 6.1x does not convert the 6.0x file to a 6.1x format.
However, if an application uses Btrieve 6.10a on a 6.0x file and creates
an index that uses asecond ACS or alocale-specific ACS, thefileformat
will be upgraded to a version 6.1x, thus preventing the file from being
opened by an earlier Btrieve version, which would not recognize these
features.

Asindicated above, NetWare Btrieve 5.x cannot open files that have a
6.0x or 6.1x file format.

If you are using NetWare Btrieve 6.1x and you need backward
compatibility with Btrieve 5., use the Btrieve Setup utility option as
explained in Create Btrieve Filesin Pre v6.x Format. This option allows
you to create files with NetWare Btrieve 6.1x and use then with Btrieve
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5.x. (Keep in mind, however, that many of the NetWare Btrieve 6.1x
features require the NetWare Btrieve 6.1x file format).

+ NetWare Btrieve 6.1x alowsthe creation of an STS datatypeindex in
files using the NetWare Btrieve 6.0x file format.

NOTE: If you use NetWare Btrieve 6.00d or an earlier Btrieve version to access a
file with an STS data type index, a server abend may occur.

+ NetWare Btrieve 6.1x supports alonger STS datatype than Scalable
SQL.

Make sure that the length of the STS data type does not exceed 15 bytes
if you plan to use the NetWare Btrieve 6.1x files with Scalable SQL .

If your database contains files created with versions of NetWare Btrieve prior
to 6.1x, you may want to upgrade them to take advantage of the NetWare
Btrieve 6.1x features. The Btrieve Rebuild utility converts Btrieve datafiles
to the 6.1x file format, as described in “ Rebuilding Existing NetWare Btrieve
Files’ on page 78.

New Utilities

NetWare Btrieve 6.x includes severa utilities to help you use your Btrieve-
based applications and monitor your Btrieve operations.

Btrieve Monitor Utility (BTRMON.NLM)

The NetWare Btrieve 6.x Monitor utility (BTRMON.NLM) replaces the
NetWare Btrieve 5.x Console utility (BCONSOLE.NLM).

Intermsof functionality, BTRMON ismuch like BCONSOLE, but it includes
new features to help you monitor the performance of your Btrieve-based
applications.

IMPORTANT: NLM applications that call NetWare Btrieve must issue a Btrieve Reset
before unloading. Failure to do so may lead to a server abend when you try to use the
Btrieve Monitor utility to monitor the NLM application’s activity.

For additional information about the Monitor utility, refer to “NetWare
Btrieve Monitor Utility” on page 109 in Chapter 5, "Using NetWare Btrieve
Utilities."
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Online Backups

Rebuild Utility (BREBUILD.NLM)

The new Rebuild utility allows you to upgrade files created with versions of
Btrieve prior to 6.0x. Use this utility to upgrade your files to take advantage
of the Btrieve 6.1x features.

For more information about rebuilding your existing files, refer to
“Rebuilding Existing NetWare Btrieve Files’ on page 78.

NOTE: Before running the Rebuild utility (either from the command line or through the
Setup utility), you must start NetWare Btrieve v6.1x.

Roll Forward Utilities (BROLLFWD.EXE, PBROLL.EXE, and
WBROLL.EXE)

The NetWare Btrieve 6.x BROLLFWD.EXE file for DOS workstations
replaces the NetWare Btrieve 6.0x file DBROLL.EXE.

For detailed information about using the Roll Forward utilities, see “ NetWare
Btrieve Roll Forward Utility” on page 151 in Chapter 5, "Using NetWare
Btrieve Utilities."

Through afeature called continuous operation, Btrieve 6.x how lets you back
up Btrieve fileswhile they are open and in use. Thisfeatureisimportant for
applications that conduct transactions 24 hours a day.

When you enable the continuous operation feature, Btrieve opensthe original
filein read-only, sharable mode to allow backup utilitiesto access thefile's
static image. Any changesto the original file that occur during the backup are
stored in atemporary file called a delta file. When the backup ends, Btrieve
automatically updatesthe origina file with the changes from the deltafile and
deletes the temporary deltafile.

Concurrent Transactions

Concurrent transactions allow one or more applications (or instances of the
same application) to run multiple transactions simultaneously for the same
Btrievefile, if that file uses the Btrieve 6.x file format.

Versions of Btrieve earlier than 6.0x support only one type of transaction:
exclusive. When an application reads, updates, inserts, or deletesarecord from
afilein an exclusive transaction, Btrieve locks the entire file for the duration
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of the transaction. Thistype of locking is known as file-level transaction
locking.

Once afileislocked in an exclusive transaction, other users can still read the
file, provided they are not involved in exclusive transactions and are not
attempting to lock the file themselves. They cannot, however, make any
changes to the file, and they cannot see changes made to the file during a
transaction until that transaction ends (regardless of which version of Btrieve
was used to create thefile originally).

NOTE: This is true only for local clients—that is, clients on the same workstation
running under the same Btrieve engine. However, if the exclusive transaction affects
pre-v6.0 files, remote clients—clients on different workstations, running under different
Btrieve engines—can see the changes to those files before the transaction ends.

In addition to supporting exclusive transactions, Btrieve 6.x supports a new
type of transaction: concurrent. When a Btrieve 6.x fileisincluded in a
concurrent transaction, modifications cause Btrieve to lock only the page (or
pages, if the record is variable length) that contains the record, as well asits
associated index pages.

This allows other users to modify or include the same file in their own
concurrent transaction, aslong as no concurrent transaction hasalready locked
the pagesthat contain the recordsto be modified (or any affected index pages).

Concurrent transactions have the following additional features:
+ Locked pages remain locked for the duration of the transaction.

+ Other clients can read the data on the locked pages; however, they cannot
lock the pages (by updating).

+ |f the transaction simply reads a record, Btrieve does not lock the
corresponding page (unless aread lock is applied). Other users can apply
an explicit read lock to an individual record on the same page if that
record is not locked by the first user. (Previous version of Btrieve
converted explicit read locks to a page-level lock.)

+ Multiple cursorsfor the samefile share locks. Other cursors can lock the
same record locked by the first cursor.

+ Other clients cannot see the changesto afile in atransaction until the
transaction ends. (That way, if a system failure occurs before the
transaction compl etes, other clientswill not have read false data—that is,
data that will be rolled back.)

NOTE: For compatibility, Btrieve 6.x continues to support exclusive transactions,
but with one difference from previous versions: if the exclusive transaction affects
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Shadow Paging

Btrieve 6.x files, other clients cannot see the changes to those files until the
transaction ends.

For more information, see “Using Btrieve Transactions” on page 206 in
Appendix A.

Versions of Btrieve prior to 6.0x used pre-imaging to protect files from
corruption in case of a system failure. Btrieve 6.x aso uses this method to
protect files that employ the pre-6.0x file format.

NOTE: Before updating a file using the pre-imaging feature, Btrieve creates a
temporary pre-image file. This file contains the pages to be updated from the original
file. Btrieve then performs the update on the original file. If the system fails during the
update, Btrieve can restore the original file using the pre-image file. For more
informations about pre-image files, see “Pre-imaging” on page 214 in Appendix A.

For files using the Btrieve 6.x file format, a new Btrieve 6.x page handling
technique called shadow paging replaces pre-imaging.

When a user needs to change a page (either inside or outside a transaction),
Btrieve creates a shadow page—avirtua copy of the original page. Btrieve
then selectsand locksafree physical location in the Btrievefilefor the shadow
page, but it does not write the shadow page to the new location at this point.

Instead, it makes the requested changes to the shadow page (rather than to the
original page) while the shadow page is still in memory. After making the
reguested changes, Btrieve writes the shadow page to the new physical
location.

When the changes are committed (either when the operation iscomplete or the
transaction ends), Btrieve designates the shadow page asthe current page, and
the original page becomesavailablefor reuse. If asystemfailure occursbefore
the changes are committed, Btrieve drops the shadow page, and the current
page remainsin itsoriginal condition.

When auser first attempts to change a page inside a transaction, Btrieve
creates a shadow page that corresponds to the original logical page. While
inside the transaction, all changes the client makes are actually made to the
shadow page.

If other users need to access the same logical page, they will see the origina
(unchanged) page—that is, they do not see the first client's uncommitted
changes. Shadow paging thus enhances reliability because the original fileis
aways valid and internally consistent.

Introduction to NetWare Btrieve 31



For more information about shadow paging, see “ Shadow Paging” on page
212 in Appendix A.

New Caching Algorithms

Btrieve 6.x provides new caching algorithms that improve memory
management for concurrent users. These new algorithms include hashing
search methods for improved access, concurrent sharing of asingle cache, and
use of existing cache across operations.

Better Use of Large Data Files

Btrieve 6.x provides faster access and more efficient use of large datafiles
than previous versions of Btrieve provided. With Btrieve 6.x, you can create
additional indexesfor large data files more quickly than in previous versions,
and new merge sorts take advantage of whatever cache is available.

More Key Segments Allowed

Btrieve 6.x hasincreased the maximum number of key segmentsalowedin a
file, supporting up to 119 key segmentsin fileswith apage size of 4,096 bytes.
(Versions of Btrieve earlier than 6.0x supported a maximum of 24 key
segments.)

The maximum number of key segments you can define for a file depends on
thefile's page size, asindicated in the following table:

Page Size Maximum Key Segments
512 8

1,024 23

1,536 24

2,048 54

2,560 54

3,072 54

3,584 54

4,096 119
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For moreinformation, see* Segmented and Nonsegmented Keys” on page 185
in Appendix A.

Adding and Dropping Any Index

Btrieve 6.x supports adding and dropping any index. In versions prior to
Btrieve 6.0x, you could add and drop only supplemental indexes—that is, only
those indexes that were not originally produced during a Create operation
(14). Also, you can drop indexes without renumbering the remaining indexes.

Thisfeaturerequiresthat an application take extra precautions when accessing
aBtrievefilethat may be shared with other applications. To be certain that the
filebeing opened containsall the keysapplication 1 isexpecting and that those
keysareinthe proper order, application 1 should preform a Stat operation(15)
before using a particular index.

For more information, see “Indexes’ on page 201 in Appendix A.

Specific Key Numbers Allowed When Creating a File or Index

Btrieve 6.x allows an application to assign specific key numbers when
creating a 6.x format file with indexes, or when creating an index for a
preexisting 6.x file.

Btrieve6.x filesare not required to number keys consecutively; they may have
gaps between key numbers. When a key is added, Btrieve by default assigns
the lowest available key number to that index.

However, some applications may require a different key number than the one
assigned by default. For this reason, Btrieve 6.x provides away to specify
which key number the Create Index operation (31) assignsto theindex being
created.

This capability complements the ability to delete akey and not have Btrieve
renumber all keysthat have a key number greater than that of the deleted key
(described in the next section).

For example, assume that an application drops an index and instructs Btrieve
not to renumber higher-numbered keys. If a user then clones the affected
Btrieve file without assigning specific key numbers, the cloned file would
have different key numbers than the original.

For more information, see “Keys’ on page 184 in Appendix A.

Introduction to NetWare Btrieve 33



Optional Renumbering of Keys

With Btrieve 6.x, the Drop Index operation (32) allows an application to
specify whether to renumber the remaining keys when dropping akey from a
Btrieve file. (The file must use the Btrieve 6.x file format.)

When an application dropped a key in earlier versions of Btrieve, Btrieve
renumbered the remaining keys that had a key number higher than that of the
dropped key. To renumber these keys, Btrieve decremented each higher key
number by one so that no key numbers were skipped.

In 6., an application can specify that when an index is dropped, no automatic
renumbering should take place. In this case, the remaining higher numbered
keys retain their original key numbers after Btrieve drops the specified key.

For more information, see “Indexes’ on page 201 in Appendix A.

Enhanced Support for Case-Insensitive Keys

Btrieve 6.x allows you to create case-insensitive keys without using an
aternate collating sequence (ACS). When creating afile, you can use the key
specificationsto designate case-insensitive string, Istring, or zstring key types.

When using case-insensitive keys, Btrieve treats lowercase and uppercase
letters the same. For example, the lowercase letter a and the uppercase letter
A are treated as the same letter for sorting purposes.

For more information, see “ Case-Insensitive and Case-Sensitive Keys” on
page 189 in Appendix A.

Enhancement to autoincrement Key

In Btrieve 6.x, you caninitialize the value of afield in every record of afileto
zero and later add an index of type autoincrement. Thisfeature allows
you to prepare for an autoincrement key without actually building the
index until you need it.

When you add the index, Btrieve changes the zero values in each field
appropriately, beginning its numbering with avalue equa to the greatest value
currently defined in the field, plus one. If nonzero values exist in the field,
Btrieve does not alter them. However, Btrieve returns an error if nonzero
duplicate values exist in the field.
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Reserved Space for

In Btrieve versions earlier than 6.0x, Btrieve returned a duplicates error if a
user added an autoincrement key asanindex and thefield being indexed
contained more than one zero.

NOTE: If an error occurs on a Create Index operation (31) after any values have been
altered, those values remain altered.

For more information, see “Key Types’ on page 195 in Appendix A.

Duplicate Pointers

Btrieve 6.x allows reserving duplicate pointers on data records for linked
duplicate keys. When creating a Btrieve 6.x file, an application can reserve
space in the datarecords for extra, unused duplicate pointers.

Later, when an application adds an index that allows duplicate values, Btrieve
stores pointers to those duplicate values in the reserved space (unless the
Repeating Duplicates key attribute has been specified).

Key-Only File Modification

New Stat Option

With Btrieve 6.x, you can update and delete records in key-only files. In
versions of Btrieve prior to 6.0x, you could only insert recordsin this type of
file.

For more information, see “Key-Only Files’ on page 179 in Appendix A.

A new option in the Stat operation (15) allows an application to obtain
additional information such as afile's Btrieve version and the number of
unused duplicate pointers. This feature also works with files created with
earlier versions of Btrieve.

Locking in Extended Operations

Unlike previous versions of Btrieve, 6.x allows an application to use locks on
the extended operations: Get Next Extended (36), Get Previous Extended
(37), Step Next Extended (38), and Step Previous Extended (39).

For more information, see “Locks’ on page 210 in Appendix A.
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Support for Referential Integrity

Btrieve 6.x supports the use of referential integrity (RI) constraints created
through the Novell® Scalable SQL™ or client-based SQL relational data
access system. Rl ensures that dependent data stays synchronized throughout
the database.

No Btrieve operations currently exist to manipulate RI constraints directly.
You must use either Scalable SQL or the client-based version of SQL.
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NetWare Btrieve Architecture

If you are new to the Btrieve® record management system, you should read this

chapter before installing and configuring NetWare Btrieve. It provides a

general introduction to the NetWare Btrieve components and how they work
with Btrieve-based applications.

If you have used Btrieve before, you may want to skip to the example
diagrams of Btrieve architecture, which begin in “Examples of Btrieve

Architecture” on page 46.

This chapter includes the following sections:

+ “Components of NetWare Btrieve” on page 37

*

*

*

“NetWare Btrieve Applications on a Server” on page 42
“Btrieve Applications on a Workstation” on page 43

“Examples of Btrieve Architecture” on page 46

Components of NetWare Btrieve

The following sections describe the major components of server-based

Btrieve:

*

*

*

“Server-Based Record Manager” on page 38
“Communications Programs” on page 38

“Workstation Requesters’ on page 40

“NetWare Btrieve Utilities’ on page 40

“Novell Directory Services Support Utility” on page 41
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For alist of the files that comprise NetWare Btrieve, see “NetWare Btrieve
6.1x Program Files’ on page 59 in Chapter 3, "Installing and Configuring
NetWare Btrieve."

Server-Based Record Manager

The NetWare Btrieve server-based Record Manager (BTRIEVE.NLM) must
beloaded on every server that accesses Btrievefiles. The Btrieve NLM, which
consists of alibrary of Btrieve function calls, handles these tasks:

+ Performsdisk 1/O for Btrievefiles at the server where it resides

+ Provides concurrency and integrity controls on the server whereit resides

+ Logsall Btrieve requests that result in changesto afile (if logging is
enabled for that file)

Communications Programs

Btrieve provides these communications programs, described in more detail in
the following sections:

¢ BROUTER.NLM and BDROUTER.NLM—BROUTER, the NetWare
Btrieve Message Router, allows server-based Btrieve applications to
access Btrieve databases on remote servers. BDROUTER provides
Directory Services support in a NetWare 4 environment.

¢+ BSPXCOM.NLM—The SPX communications agent.

¢+ BSPXSTUB.NLM—Module that allows you to use the Btrieve Monitor
utility (BTRMON.NLM) when BSPXCOM is not loaded.

* RSPXSTUB.NLM—Module that resolves external references for the
Btrieve Monitor utility when BSPXCOM is not loaded.

If you want to use the Btrieve Monitor utility to monitor outgoing
reguests generated by BROUTER to another server, and you do not want
to load BSPXCOM, load RSPXSTUB instead of BSPXSTUB.

Btrieve Message Routers

The Btrieve Message Routers (BROUTER.NLM or BDROUTER.NLM)
handles outgoing requests from your server to aremote server.

The Message Routersallow aBtrieve application running asan NLM™ on the
server to communicate with remote servers on which other Btrieve NLMs are
loaded. Also, the M essage Routers maintain transaction concurrency controls
during transactions involving Btrieve files on more than one server.
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BSPXCOM

+ BROUTER.NLM—Thisisthe default Message Router, which isloaded
through the NetWare® INSTALL utility. (For more information about the
NetWare INSTALL utility, refer to “Using the NetWare INSTALL
Utility” on page 63 in Chapter 3, "Installing and Configuring NetWare
Btrieve.")

+ BDROUTER.NLM—ThisisaBtrieve 6.x Message Router that provides
Directory Services support.

NOTE: If you want Directory Services support, you need to unload
BROUTER.NLM and load BDROUTER.NLM. Although you cannot use
BDROUTER.NLM in a NetWare 3 environment, BDROUTER can communicate
with both NetWare 3 and NetWare 4 servers.

If a server-based Btrieve application needs to access files on aremote server,
the Message Router must be loaded on the local server.

When you request filesfrom the remote server, the M essage Router sends that
request to BSPXCOM (discussed in the next section) on the remote server.
BSPXCOM routes your request to the Btrieve NLM on the remote server and
then sends the response back to the Message Router on the local server.

BSPXCOM handles incoming requests to the Btrieve NLM from aremote
source. The remote source could be arequester at a workstation or the
Message Router on another server. BSPXCOM must be loaded on all servers
that support remote requests.

If no workstations or remote servers make requests to thelocal Btrieve NLM,
you may not want to have BSPXCOM loaded at the local server.

For example, assume the local Btrieve NLM receives cals only from other
NLMs running on the same server. In this case, you could choose not to load
BSPXCOM for security reasons. (Not loading BSPXCOM allows you to
restrict applications other than the ones on the local server from accessing
your Btrievefiles.)

BSPXSTUB and RSPXSTUB

If you do not load BSPXCOM and want to use the Btrieve Monitor utility
(BTRMON.NLM), you must load either the BSPXSTUB or the RSPXSTUB
communications module. These modules resolve externa references for the
Monitor utility that BSPXCOM would otherwise resolve.
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Use the following guidelines to determine whether you need BSPXSTUB or
RSPXSTUB:

+ |f you want to use the Btrieve Monitor utility but do not want to load
BSPXCOM, and the NLMsonthelocal server are accessing Btrievefiles
only on that server, load BSPXSTUB at the local server.

+ |f you want to use the Btrieve Monitor utility to monitor outgoing
reguests generated by the Message Router to aremote server and you do
not want to load BSPXCOM, load RSPXSTUB instead of BSPXSTUB at
the local server.

NOTE: The Btrieve Monitor utility's Communication Statistics option (discussed on
“Monitoring SPX Activity with the Communication Statistics Option” on page 121 in
Chapter 5, "Using NetWare Btrieve Utilities") displays SPX communication
statistics. The communications module you load affects the statistics displayed.

For example, if you load BSPXCOM, you see incoming and outgoing SPX
statistics for BSPXCOM. If you load BSPXSTUB, you see all zeros. If you load
RSPXSTUB, you see incoming and outgoing SPX communication statistics from
the Message Router.

Workstation Requesters

NetWare Btrieve provides the following requesters for applications running
on the workstation:

+ BREQUEST.EXE—DOS Requester
¢+ BTRCALLS.DLL—OS/2 Requester
¢ WBTRCALL.DLL—MS Windows Requester

A NetWare Btrieve Requester must be loaded at each workstation that makes
Btrieve requests. The requester receives Btrieve requests from an application
and relays them viaBSPXCOM to the Btrieve NLM running on the server.

After the Btrieve NLM processes the request, BSPXCOM sends the results
back to the requester, which forwards them to the application.

For information on starting the requester in each operating environment, refer
to Chapter 4, “Configuring and Using the Requesters,” on page 97

NetWare Btrieve Utilities

NetWare Btrieve provides the following utilities for Btrieve file management:

+ BSETUPNLM—The Btrieve Setup utility, which you use to change the
settings of the NetWare Btrieve configuration options. (See* Configuring
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NetWare Btrieve” on page 67 in Chapter 3, "Installing and Configuring
NetWare Btrieve.")

+ BREBUILD.NLM—The Btrieve Rebuild utility, which you use to
convert existing Btrieve 5.x filesto the Btrieve 6.x file format. (As
explained in “Rebuilding Existing NetWare Btrieve Files” on page 78 in
Chapter 3, "Installing and Configuring NetWare Btrieve," you can choose
to run the Rebuild utility from within the Setup utility.)

¢+ BTRMON.NLM—The Btrieve Monitor utility, which you useto monitor
the activity of NetWare Btrieve at the server.

+ BUTIL.NLM—The Btrieve Maintenance utility, which you use to import
and export Btrieve data and to transfer data from one Btrieve fileto
another. Thisutility also letsyou enable and disabl e continuous operation
on your Btrievefiles.

¢+ BROLLFWD.EXE for DOS, PBROLL.EXE for 0S/2, and
WBROLL.EXE for MS Windows—The Btrieve Roll Forward utilities
recover changes madeto aBtrievefilebetween thetime of thelast backup
and a system failure. The Btrieve Roll Forward utilities are for
workstation use only.

For more information about the Btrieve Setup and Rebuild utilities, refer to
Chapter 3, “Installing and Configuring NetWare Btrieve,” on page 55 For
information about the Btrieve Monitor, Maintenance, and Roll Forward
utilities, refer to Chapter 5, “Using NetWare Btrieve Utilities,” on page 109

Novell Directory Services Support Utility

NetWare Btrieve 6.1x includes a Novell Directory Services™ (NDS™)
Support utility that allowsyou to register Btrieve with NDS as an object of the
class Btrieve Server. Using this utility, you can install or remove a Btrieve
Server object from the Directory.

You can runthe NDS Support utility (BDIRECT.NLM) interactively, through
the Btrieve Setup utility, or from the command line.

For more information about the NDS Support utility, refer to “ Registering
NetWare Btrieve with the Novell Directory Services” on page 89 in Chapter
3, "Installing and Configuring NetWare Btrieve."
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NetWare Btrieve Applications on a Server

A NetWare Btrieve application running on a server (that is, a Btrieve-based
application running as an NLM) can access data on the local server or on a
remote server, asfollows:

+ Server Application Accessing Local Data—The application makes a
reguest for Btrieve data stored on the local server. The Btrieve NLM on
the server wherethe Btrieve datarequest originated processesthe request.

+ Server Application Accessing Remote Data—T he application makes a
reguest for Btrieve data stored on aremote server. The Btrieve NLM on
the remote server processes the request.

The following sections describe the events that occur when a Btrieve-based
application running as an NLM on a NetWare server makes local and remote
requests.

Server Application Accessing Local Data

When an application running on a server accesses data stored on that server,
the Btrieve NLM must also be loaded on that server. The following steps
describe accessing data stored on the local server:

1. The application sends areguest to the Btrieve NLM. If the Message
Router (BROUTER.NLM) is not loaded, the call is made directly to the
exported entry point of Btrieve on the local server.

If the Message Router is loaded, it relays the call to Btrieve on the local
server.

2. Btrieve processes the request using the Btrieve library of function calls.

3. If the Message Router is not loaded, Btrieve returns the appropriate data
and status code directly to the calling application.

If the Message Router is loaded, Btrieve returns the data and status code
to the Message Router. The Message Router then transports the data and
status code to the calling application.

Server Application Accessing Remote Data

When an application running on alocal server accesses data stored on a
remote server, both the Message Router and the Btrieve NLM must be |oaded
on the local server, and BSPXCOM and the Btrieve NLM must be loaded on
the remote server. The following steps describe accessing data on aremote
server:
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1. Theapplication (running on the local server) makes arequest to access a
Btrieve file stored on aremote server.

2. The Message Router on the local server detects that the request isfor a
remote Btrieve file and sends the request to BSPXCOM on the remote
server.

3. BSPXCOM (remote) relays the request to the Btrieve NLM (remote) by
making Btrieve function calls.

4. TheBtrieve NLM (remote) returnsthe appropriate dataand status code to
BSPXCOM (remote).

5. BSPXCOM (remote) returns the data and status code to the local server,
where the Btrieve request originated.

6. The Message Router (local) returns the results to the calling application
(local).

The Message Router placesthe resultsin the application’s memory at the
location designated by the parameters passed to Btrieve in the function
call. Control then returns to the calling application.

Btrieve Applications on a Workstation

A Btrieve application running on a workstation can access local, remote, or
both local and remote data as follows:

+ Workstation Application Accessing Local Data—T he application makes
arequest for Btrieve data stored on the workstation. Client-based Btrieve
processes the request on the same workstation where the request
originated.

+ Workstation Application Accessing Remote Data—The application
makes arequest for Btrieve data stored on aremote server. Therequest is
sent to the requester, which passes the request to the Btrieve NLM on the
remote server. The Btrieve NLM processes the request.

+ Workstation Application Accessing Local and Remote Data—The
application makes a request for Btrieve data stored on either the local
workstation or on aremote server. The request for dataisintercepted by
the Btrieve Requester on the workstation.

The requester determines whether the datais stored on the workstation or
on aremote server and routes the appropriate request to client-based
Btrieve on the workstation or to the Btrieve NLM on aremote server.
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The following sections explain what happens when your workstation
application makes local and remote requests.

Workstation Application Accessing Local Data

When an application accesses data stored locally on the workstation, client-
based Btrieve must be loaded on the workstation.

The following steps describe accessing data on the workstation:
1. The application makes a Btrieve request using a function call.

2. Theinterface code that you link with your application makes the call to
client-based Btrieve. (Novell® provides the interface code.)

NOTE: In a MS Windows or OS/2 environment, you must import the function
definition.

3. Client-based Btrieve processes the request using the Btrieve library of
function calls.

4. Client-based Btrieve returnsthe appropriate data and status code directly
to the calling application.
Workstation Application Accessing Remote Data

When an application accesses data stored on aremote server from a
workstation, the Btrieve Regquester must be loaded on the workstation, and
BSPXCOM and the Btrieve NLM must be |oaded on the server.

The following steps describe accessing data stored on a server from an
application running on aworkstation:

1. The application makes a Btrieve request using a function call.

2. Theinterface code linked with the application makes the call to the
reguester. (Novell provides the interface code.)

NOTE: In a MS Windows or OS/2 environment, you must import the function
definition.

3. Therequester packagesthe request into a network message and routesthe
message to BSPXCOM on the remote server.

4. BSPXCOM receives the network message, validates the parameters, and
then executes the request by making function calls to the Btrieve NLM.

5. The Btrieve NLM processes the request and returns the results to
BSPXCOM.

6. BSPXCOM forwards the results to the requester at the workstation.
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7. Therequester returns the appropriate data and status code to the
parameter variablesin your application’s memory and returns control to
your application.

Workstation Application Accessing Local and Remote Data

When an application accesses |ocal and remote data from a workstation, the
Btrieve Requester and client-based Btrieve must beloaded on theworkstation,
and BSPXCOM and NetWare Btrieve must be loaded on the server.

The following steps describe accessing local and remote data from an
application running on the workstation:

1. The application makes a Btrieve request using a function call.

2. Theinterface code linked with the application makes the call to the
reguester. (Novell provides the interface code.)

NOTE: In a MS Windows or OS/2 environment, you must import the function
definition.

3. Therequester determines whether the server or the workstation should
receive the request.

4. This step varies, depending on whether the requested datais on the
workstation or on aremote server:

+ |If the requested data is on the workstation, the requester sends the
request directly to client-based Btrieve. Btrieve processesthe request
using the Btrieve library of function calls. Client-based Btrieve
returns the appropriate data and status code directly to the calling
application.

+ Iftherequested dataison aremote server, therequester packagesthe
request into a network message and routes the message to
BSPXCOM on that server. BSPXCOM receives the network
message, validates the parameters, and then executes the request by
making function calls to the Btrieve NLM.

The Btrieve NLM processes the request and returns the results to
BSPXCOM. BSPXCOM forwards the results to the requester at the
workstation. The requester returns the data and status code to the
calling application.
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Examples of Btrieve Architecture

The diagramsin this section demonstrate how different Btrieve applications
require different Btrieve components. This section discusses the following
examples:

* “Server Application Using the NetWare Btrieve NLM” on page 46

* “Server Application Using the NetWare Btrieve M essage Router” on
page 47

+ “Server Application Using the NetWare Btrieve Message Router and
BSPXCOM” on page 48

+ “Workstation Application Using the Requester and Client-Based Btrieve”
on page 49

+ “Server Application Using RSPXSTUB” on page 50
+ “Server Application Using BSPXSTUB” on page 51
* “Server Application Using Scalable SQL” on page 53

NOTE: The following examples indicate remote requests with dashed lines and
local requests with solid lines.

Server Application Using the NetWare Btrieve NLM

Figure 1 on page 47 shows an application accessing Btrieve data stored on the
local server. The application is making local requeststo the local Btrieve
NLM. Note that BSPXCOM is not loaded because there are no incoming
requests to the Btrieve NLM from another server or workstation.
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Figure 1 Server Application Using the NetWare Btrieve NLM
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Server Application Using the NetWare Btrieve Message Router

Server

Figure 2 on page 48 shows an application running on Server A. It is making
reguests to the local Btrieve NLM (Server A) and to aremote Btrieve NLM
(Server B) viathe Btrieve Message Router.

The Message Router handles outgoing requests from Server A to the remote
Server B. The Message Router must be loaded on Server A in order to send
the requests to Server B. BSPXCOM must be loaded on Server B to accept
incoming requests from the Message Router.
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Figure 2 Server Application Using the NetWare Btrieve Message Router
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Server Application Using the NetWare Btrieve Message Router and
BSPXCOM

Figure 3 on page 49 illustrates a server application that requires both the
Btrieve Message Router and BSPXCOM.

In thisfigure, the Message Router handles outgoing requests from the local
server to aremote server. BSPXCOM handles incoming requests to the
Btrieve NLM from aremote source (either arequester at aworkstation or the
Message Router on another server).
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Figure 3 Server Application Using the NetWare Btrieve Message Router and BSPXCOM
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The server issupporting incoming requests from aremote source and outgoing
requests to a remote server.

Workstation Application Using the Requester and Client-Based
Btrieve

Figure 4 on page 50 shows an application running on aworkstation. The
applicationisaccessing local dataviaclient-based Btrieve and remote datavia

the requester. The requester passes requests for local data to client-based
Btrieve.

In this environment, the requester on the workstation performs the same
function as the Message Router in Figure 3 on page 49. BSPXCOM handles
incoming requests to the Btrieve NLM from a remote source.
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Figure 4 Workstation Application Using the Requester and Client-Based Btrieve
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Server Application Using RSPXSTUB

Figure 5 on page 51 shows an application running on Server A. Itisaccessing
both local and remote data. The Btrieve Monitor utility (BTRMON.NLM) is
running on Server A. To run the Monitor utility, Server A must have
BSPXCOM, BSPXSTUB, or RSPXSTUB loaded.

Since the Btrieve NLM on Server A is not accepting any incoming requests
from workstations or remote servers, BSPXCOM is not loaded. |nstead,
RSPXSTUB isloaded on Server A. This allows usersto see the Btrieve
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M essage Router's communication statistics through the Monitor utility’s
Communication Statistics option.

Figure 5 Server Application Using RSPXSTUB
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Server Application Using BSPXSTUB

Figure 6 on page 52 shows an application running on the server. The
application is accessing local data. The Btrieve Monitor utility
(BTRMON.NLM) is aso running on the server.

Since the Btrieve NLM is not accepting any incoming requests, BSPXCOM
is not loaded. However, to run the Monitor utility, the server must have
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BSPXCOM, BSPXSTUB, or RSPXSTUB loaded. Since the Btrieve Message
Router isnot loaded, BSPXSTUB isthe appropriate communications module
to have loaded.

NOTE: When BSPXSTUB is loaded, the Communication Statistics option in the Btrieve
Monitor utility shows zeros for the SPX statistics, since there is no SPX activity.

Figure 6 Server Application Using BSPXSTUB

—»  NLM Application

BSPXSTuUB BTRMON

'

—p> Btrieve NLM
A

v

NetWare
A

Server

—_————

———

52 Btrieve Installation and Operation



Server Application Using Scalable SQL

Figure 7 on page 54 shows Scalable SQL™ running on Server A. Since
Scalable SQL needsto access data on both Server A and Server B, the Btrieve
Message Router isloaded on Server A.

In addition, NSSPXCOM isloaded on Server A because Scalable SQL isalso
responding to requests from a Scalable SQL Requester running on a remote
workstation. (NSSPXCOM provides the same functionality for Scalable SQL
as BSPXCOM provides for Btrieve.)
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Figure 7
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Installing and Configuring NetWare
Btrieve

This chapter describes how to install and configure the Btrieve® record
management system on aNetWare network. It includesthefollowing sections:

+ Overview of Installation and Configuration

* “Preparing for Installation” on page 57

+ “Installing NetWare Btrieve” on page 58

+ “Detecting and Repairing PAT and File Corruption” on page 64
+ “Configuring NetWare Btrieve’ on page 67

+ “Starting and Stopping NetWare Btrieve” on page 77

+ “Rebuilding Existing NetWare Btrieve Files’ on page 78

+ “Registering NetWare Btrieve with the Novell Directory Services’ on
page 89

+ “Using NetWare Btrieve with a NetWare SFT I11 Server” on page 92
+ “Using NetWare Btrieve with NetWare Runtime” on page 93

Overview of Installation and Configuration
In general, follow these stepsto install and configure the NetWare Btrieve™
6.1x components:

1 Preparefor theinstallation by removing any existing pre-image files and
unloading any existing versions of Btrieve.

For more information, refer to “ Preparing for Installation” on page 57.
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2 Ensure that your system meets the system requirements for running
NetWare Btrieve 6.1x.

For moreinformation, refer to “ System Requirementsfor Installation” on
page 58.

3 Install NetWare Btrieve 6.1x.

For more information, refer to “ Using the NetWare INSTALL Utility” on
page 63.

4 Repair any corruption that may have occurred to the Page Allocation
Tables (PAT) pagesin your Btrievefilesor to the Btrieve filesthemselves.

For more information, refer to “ Detecting and Repairing PAT and File
Corruption” on page 64.

5 Optional: Use the Setup utility to perform any of the following
operétions:

+ Customize the NetWare Btrieve 6.1x configuration options, as
described in “ Configuring NetWare Btrieve” on page 67.

+ Convert existing Btrieve 5.x filesto the 6.x file format, as described
in “Rebuilding Existing NetWare Btrieve Files” on page 78.

+ Register NetWareBtrievewiththe NDS, asdescribed in “ Registering
NetWare Btrieve with the Novell Directory Services’ on page 89.

6 Start NetWare Btrieve 6.1x.

For more information, refer to “ Starting and Stopping NetWare Btrieve’
on page 77.

7 Optional: Configure NetWare Btrieve for use with an SFT server.

For more information, refer to “Using NetWare Btrieve with a NetWare
SFT 111 Server” on page 92.

8 Optional: Configure NetWare Btrieve for use with the NetWare Runtime
operating system.

For more information, refer to “Using NetWare Btrieve with NetWare
Runtime” on page 93.
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Preparing for Installation

If you have an earlier version of NetWare Btrieve (such as5.x or 6.0) installed
onyour system, perform the following operations before you run the NetWare
INSTALL program:

+ Removeany existing pre-imagefiles(fileswith a.PRE extension) in your
database.

+ Unload any existing, earlier versions of Btrieve currently on your system.

Checking for and Removing Extraneous Pre-Image Files

Versions of Btrieve prior to 6.0x used pre-imaging to protect files from
corruption in case of a system failure. Btrieve 6.x aso uses this method to
protect files that employ the pre-6.0x file format.

NOTE: For files using the Btrieve 6.x file format, a new Btrieve 6.x page handling
technique called shadow paging replaces pre-imaging, as described in “Shadow
Paging” on page 31 in Chapter 1, "Introduction to NetWare Btrieve."

Before updating afile using the pre-imaging feature, Btrieve creates a
temporary pre-imagefile. Thisfile, with a.PRE extensions, containsthe pages
to be updated from the origina file. Btrieve then performs the update on the
origina file. If the system fails during the update, Btrieve can restore the
origina file using the pre-image file.

If you have any extraneous pre-image (.PRE) filesin your database, you must
remove them before installing and starting Btrieve 6.1x.

IMPORTANT: If you do not remove the extraneous .PRE files remaining from using
earlier version of Btrieve before installing Btrieve 6.1x, file corruption may occur.

The following procedure explains how to check for and remove extraneous
.PRE files. Note that you must have Btrieve 5.x or 6.0 |oaded before
performing these steps.

1 Using your existing version of Btrieve (such as 5.x or 6.0), open the
Btrieve data file corresponding to the .PRE file that you want to remove
in Exclusive mode.

2 Perform aGet First (12) operation.
3 Perform an Update (3) operation (this will not change the first record).
4 Closethe Btrieve datafile.

This should del ete the associated .PRE file.
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5 Any .PREfilesthat remain for the designated file after you perform Steps
1 through 4 are extraneous. Delete them now.

6 Repeat Steps 1 through 5 to find and delete any other extraneous .PRE
files.

Once you have removed the extraneous .PRE files from your database,
remove the earlier version of Btrieve from your system, as described in the
following section.

NOTE: If you need to preserve your Btrieve 5.x files, you can use Btrieve 6.x to read
them.

Unloading an Earlier Version of NetWare Btrieve

To unload an earlier version of NetWare Btrieve from a server's memory
before installing version 6.1x, enter the following command at the server
console, or at aworkstation running RCONSOLE:

bstop

The BSTOP command runs a NetWare command file (BSTOPNCEF) that
unloads the following modules in the order shown:

1. BROUTER.NLM
2. BSPXCOM.NLM

3. BTRIEVE.NLM

NOTE: BSTOP.NCF does not unload BSPXSTUB, RSPXSTUB, or BDROUTER.
To unload these modules, enter the UNLOAD command followed by the module
name, as in the following example:

unload bspxstub | rspxstub | bdrouter

Installing NetWare Btrieve

This section discusses the following topics:
+ “System Requirements for Installation” on page 58
+ “NetWare Btrieve 6.1x Program Files’ on page 59
+ “Using the NetWare INSTALL Utility” on page 63

System Requirements for Installation

Make sure your system has the following:
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*

NetWare® 4 or |ater

Running Btrieve 6.1x in aNetWare 3.11 or 3.12 environment requiresthe
AFTER311.NLM, which Btrieve |oads automatically.

Adeguate memory at the server to load the Btrieve NLM (approximately
528 KB) and the appropriate communications modules

Thememory required for the communications modules varies, depending
on the values you specify for the Largest Record Size and Number of
Remote Sessions configuration options.

Adequate memory for the Btrieve Requester at each workstation

Memory requirements vary, depending on the parameters you specify
when you load the requester. Following are the default requester
parameters:

+ The DOS Requester requires approximately 29 KB (34 KB for
BREQUEST 6.10e).

+ The OS/2 Requester requires approximately 40 KB.

+ The MSWindows Requester requires approximately 30 KB. (To use
the MS Windows Requester, you must also have the DOS Requester
loaded.)

If you have an earlier version of NetWare Btrieve loaded on your system,
unload it before you install NetWare Btrieve 6.1x, as described in “ Unloading
an Earlier Version of NetWare Btrieve” on page 58.

NetWare Btrieve 6.1x Program Files

This section provides information about the files that comprise NetWare
Btrieve. The 6.1x program files can be categorized as follows:

*

*

*

*

*

“Files Related to the NetWare 3 Environment” on page 60

“File Related to the NetWare 4 Environment” on page 60

“Files Related to Server Operations’ on page 60

“Files Related to DOS Workstation Operations’ on page 62

“Files Related to M 'S Windows Workstation Operations’ on page 62

Following are brief definitions of thefilesinstalled by the NetWare INSTALL
utility (described on “Using the NetWare INSTALL Utility” on page 63).
Somefile, such asthe utilities, the requesters, and the communications-rel ated
files, are discussed in more detail in this and subsequent chapters.
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Files Related to the NetWare 3 Environment

Thefollowing files are related to Btrieve operations carried out in a NetWare
3 environment:

¢+ AFTER311.NLM—NLM that NetWare Btrieve v6.1x requiresin a
NetWare 3 environment.

¢ CLIB.NLM—C Library for the NetWare 3 environment.

+ NWLOCALE.DLL—National Language Support DLL for the NetWare
3 environment. The /PUBLIC/WIN and /PUBLIC/OS2 directories each
contain adifferent NWLOCALE.DLL.

+ NWSNUT.NLM—Graphics User Interface (GUI) NLM for the NetWare
3 environment.

File Related to the NetWare 4 Environment

Thefollowing fileisrelated to Btrieve operations performed in a NetWare 4
environment:

¢ CLIB.NLM—C Library for the NetWare 4 environment.

Files Related to Server Operations

Thefollowing files are related to Btrieve operations performed on aNetWare
server:

+ BDIRECT.NLM—Directory Services utility that allowsyou to install or
remove a Btrieve server object in a NetWare 4 environment.

+ BDIRECT.MSG—Message file for BDIRECT.NLM (for the NetWare 4
environment).

+ BDROUTER.NLM—NLM that provides Directory Services supportina
NetWare 4 environment.

+ BDROUTER.MSG—Message filefor BDROUTER.NLM (for the
NetWare 4 environment).

+ BREBUILD.NLM—Rebuild utility that lets you convert existing
NetWare Btrieve v5.x files to NetWare Btrieve v6.1 format.

¢ BREBUILD.MSG—Message file for BREBUILD.NLM.

¢+ BROUTER.NLM—NLM that allows server-based NetWare Btrieve
applications to access Btrieve databases on remote servers.

¢+ BROUTER.MSG—Message file for BROUTER.NLM.
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BSETUPNLM—Btrieveinstallation and configuration utility.
BSETUPMSG—Message file for BSETUPNLM.
BSETUPHLP—Help file for BSETUPNLM.
BSPXCOM.NLM—SPX communications agent.
BSPXCOM .M SG—Message file for BSPXCOM.NLM.

BSPXSTUB.NLM —NLM that alows you to use the Btrieve Monitor
utility (BTRMON.NLM) when BSPXCOM.NLM is not loaded.

BSPXSTUB.MSG—Message file for BSPXSTUB.NLM.

BSTART.NCF—Batch file executed to start NetWare Btrieve. Thisfile
also loads BSPXCOM.NLM and BROUTER.NLM (if NetWare Btrieve
is configured to do so).

BSTOPNCF—Batch file executed to stop NetWare Btrieve. Thisfilealso
unloads BSPXCOM.NLM and BROUTER.NLM (if they are loaded).

BTRIEVE.NLM—NetWare Btrieve Record Manager (database engine).
BTRIEVE.MSG—Message filefor BTRIEVE.NLM.

BTRMON.NLM—Btrieve Monitor utility that lets you monitor the
activity of Btrieve files, users, and communications resources.

BTRMON.MSG—Message file for BTRMON.NLM.
BTRMON.HLP—Heélp file for BTRMON.NLM.

BTRVSTUB.NLM—NLM that BROUTER.NLM requires and that
provides NetWare Btrieve support for NLMs that need to run in the
IOENgine of a NetWare SFT 111 server.

BUTIL.NLM—Btrieve Maintenance utility, which isacommand line
utility that allows you to create, manipulate, and recover Btrieve data
files.

BUTIL.MSG—Message file for BUTIL.NLM.

RSPXSTUB.NLM—Module that resolves external references for the
Btrieve Monitor utility (BTRMON.NLM) when BSPXCOM.NLM isnot
loaded. If you want to use BTRMON to monitor outgoing requests
generated by the NetWare Btrieve M essage Router (BROUTER.NLM) to
another server and you do not want to load BSPXCOM.NLM, load
RSPXSTUB.NLM (instead of BSPXSTUB.NLM) at the server.

RSPXSTUB.MSG—Message file for RSPXSTUB.NLM.
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Files Related to DOS Workstation Operations

The following files are related to Btrieve operations performed on aDOS
workstation:

*

*

*

BREQUEST.EXE—Btrieve Requester for DOS.
BREQUEST.MSG—Message file for BREQUEST.EXE.

BREQUTIL.EXE—Btrieve Requester utility that allows you to stop the
Requester and to obtain the Requester's version number at a DOS
workstation.

BREQUTIL.MSG—Message file for BREQUTIL.EXE.

BROLLFWD.EXE—Roll Forward utility for the DOS operating
environment. Thisutility recoverschangesmadeto aBtrievefile between
the time of the last backup and a system failure.

BROLLFWD.MSG—Message file for BROLLFWD.EXE.

Files Related to MS Windows Workstation Operations

The following files are related to Btrieve operations performed onan MS
Windows workstation:

*

WBROLL.EXE—Roll Forward utility for the Windows operating
environment. Thisutility recovers changesmadeto aBtrievefile between
the time of the last backup and a system failure.

WBROLLRS.DLL—Resourcefile for WBROLL.EXE.
WBTRCALL.DLL—Btrieve Requester for MS Windows.

WBTRVRES.DLL—Resourcefile for the Btrieve MS Windows
Requester.

WNDBCNVT.EXE—M S Windows Conversion utility that converts the
client-based Btrieve DLL (WBTRCALL.DLL) to WBTRLOCL.DLL.

NOVDB.INI—Btrieve initialization file for the Btrieve MS Windows
Requester.

Files Related to OS/2 Workstation Operations

The following files are related to Btrieve operations performed on an 0S/2
workstation:

62 Btrieve Installation and Operation



PBROLL.EXE—Roll Forward utility for the OS2 operating
environment. Thisutility recoverschangesmadeto aBtrievefile between
the time of the last backup and a system failure.

PBTRVRES.DLL—Resourcefile for PBROLL.EXE.
BTRCALLS.DLL—Btrieve Requester for OS/2.

NDBCOMM.DLL—Communications handler for the Btrieve Requester
for OS/2.

NDBCNVT.EXE—OS/2 Conversion utility that converts the client-
based Btrieve DLL (BTRCALLS.DLL) to BTRLOCL.DLL.

Using the NetWare INSTALL Utility

The NetWare INSTALL utility lets you load the Btrieve program files
automatically at the server. For more information on using the NetWare
INSTALL utility, refer to your NetWare documentation.

WARNING: In a NetWare 4 environment, NetWare Btrieve 6.1x runs at the highest
privilege level (domain 0), with direct access to the NetWare operating system. You
cannot run NetWare Btrieve 6.1x in protected mode (domain 1, 2, or 3).

After loading NetWare Btrievewith the INSTALL utility, you can perform one
or al of thefollowing procedures, depending on the needs of your installation:

*

Ensure that you have uncorrupted Btrieve (data) files using the
instructionsin “ Detecting and Repairing PAT and File Corruption” on
page 64.

IMPORTANT: You should perform the recovery procedure immediately after

installing NetWare Btrieve 6.1x and before proceeding with configuration or your
normal operations.

Configure NetWare Btrieve according to your Btrieve-based application's
reguirements, using the guidelines described in “ Configuring NetWare
Btrieve” on page 67.

Activate NetWare Btrieve, as discussed in “ Starting and Stopping
NetWare Btrieve’ on page 77.

Convert your existing Btrieve 5.x filesto the 6.x file format, as discussed
in “Rebuilding Existing NetWare Btrieve Files’ on page 78.

Register NetWare Btrieve with NDS, as described in * Registering
NetWare Btrieve with the Novell Directory Services’ on page 89.
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*

*

Set up NetWare Btrieveto support NLMsthat need to runinthe |OEngine
of aNetWare SFT |11 server, following the procedure presentedin “Using
NetWare Btrieve with a NetWare SFT |11 Server” on page 92.

Set up NetWare Btrieve for use with the NetWare Runtime operating
system, asexplained in“Using NetWare Btrieve with NetWare Runtime’
on page 93.

Detecting and Repairing PAT and File Corruption

If you have a previous version of NetWare Btrieve and you are upgrading to
6.1x, ensure that you have uncorrupted Btrieve (data) files before continuing
with your regular operations.

To detect file corruption, use the Btrieve Maintenance utility (BUTIL.NLM)
commandsto perform either of the following procedures on each Btrievefile:

*

Detecting and Repairing PAT Corruption Only—Follow this procedure if
you have large files and are interested in detecting only Page Allocation
Table (PAT) corruption.

Detecting and Repairing PAT Corruption and Other Types of File
Corruption—Follow this procedureif you areinterested in detecting both
PAT and other types of file corruption.

NOTE: For detailed information about using the BUTIL commands, see the

section “NetWare Btrieve Maintenance Utility” on page 123 in Chapter 5, "Using
Btrieve Utilities."

Detecting and Repairing PAT Corruption Only

Follow these steps to determine whether the PAT pagesin your Btrieve files
are corrupted and to repair any such corruption:

1

2

If you do not aready have current backups, make backup copies of your
existing Btrieve files.

Determine the page size of your Btrieve files using the following
Maintenance utility command on each file: load butil -stat
<full pathname of Btrv file>

NOTE: The Maintenance utility runs as an NLM, and the NLM environment does
not recognize drive letters or environment variables. Therefore, for commands
such as STAT that require a filename, that name must include the full pathname,
such as SYS:\BTRIEVE\DATA\ACCTNOS.BTR. If you do not specify a volume, the
utility assumes that SYS: is the volume name.
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Please keep arecord of the size of each file on which you execute the
STAT command. You will need to provide it to the utility in step 4.

Use the following Maintenance utility command on each Btrieve fileto
detect PAT corruption: butil -salvage

<full pathname of Btrv file>

NOTE: The SALVAGE command does not recover records from your Btrieve file.

Therefore, this repair procedure does not take as long to complete as it would if
you were using the BUTIL -RECOVER command.

The SALVAGE command examines the records in the file's Page
Allocation Tableto determinewhether corruption has occurred. (The PAT
maintains a map of the physical location of each page in the Btrievefile.)

If the utility does not report PAT corruption, the fileisfine. You do not
have to take further corrective measures.

If the utility reports PAT corruption, proceed to step 4.

Theutility asksif you wish to repair thefile. Select Yes and enter the page
size that you recorded for thefilein step 2.

Usethe BUTIL -SALVAGE command asecond time on each Btrievefile.

If the utility fully recovers the PAT pages on the first run, it reports no
errors. Thefileisfine. You do not need to take further corrective
measures.

If the utility again reports PAT corruption, proceed to step 6.

Make sure you have enough disk space to hold two copies of the Btrieve
file you are working with.

Use the following Maintenance utility command to clone the corrupted
Btrievefile: butil -clone <newBtrvFile>
<corruptedBtrvFile>

The CLONE command creates a new, empty Btrieve file with the same
file specifications as the corrupted file, including any indexes but
excluding the owner name. The new Btrievefile contains al the defined
key characteristics (such as key position, key length, duplicate key
values, an so on) included in the original, corrupted file.

Use the following Maintenance utility command to recover the records
fromthecorruptedfileandinsert themintothenew copy of theBtrievefile:
butil -copy <corruptedBtrvFile> <newBtrvFile>

The COPY command copies the contents of the corrupted file into the
cloned file, retrieving each record from the origina file and inserting it
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into the new file. (The record size must be the same in both files.) After
copying therecords, COPY displays the total number of recordsinserted
into the new file.

You may now resume normal operations with your NetWare Btrieve
application.

Detecting and Repairing PAT Corruption and Other Types of File
Corruption

Follow these steps to determine whether the PAT pages in your files or the
Btrieve files themselves are corrupted and to repair any corruptions:

1 If you do not aready have current backups, make backup copies of your
existing Btrievefiles.

2 Usethe following Maintenance utility command on each Btrievefileto
detect PAT corruption: load butil -salvage
<full pathname of Btrv file>

NOTE: The SALVAGE command does not recover records from your Btrieve file.
Therefore, this repair procedure does not take as long to complete as it would if
you were using the BUTIL -RECOVER command.

The SALVAGE command examines the records in the file's Page
Allocation Tableto determine whether corruption has occurred. (The PAT
maintains a map of the physical location of each page in the Btrievefile.)

If the utility does not report PAT corruption, the fileisfine. You do not
need to take further corrective measures.

If the utility reports PAT page corruption, proceed to step 3.
3 Theutility asksif you wish to repair the file. Select No.

4 Make sure you have enough disk space to hold two copies of the Btrieve
file you are working with.

5 Create adescription file for each Btrieve file that must be recovered.

See Appendix B, “Description Files,” on page 235 for instructions on
how to create a description file.

6 Use the following Maintenance utility command to create a duplicate
empty Btrievefile: butil -create <BtrvFile
descriptionFile>

The CREATE command generates an empty Btrievefileusing thefileand
key characteristics you have specified in the description file.
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Configuring

Table 1

NOTE: Using the CREATE command ensures an uncorrupted Btrieve header. You
can also use the BUTIL -CLONE command to create the duplicate empty Btrieve
file, but that command does not guarantee a clean header.

Use the following Maintenance utility command to recover the records
from the corrupted file and insert them into the newly created file:
butil -copy <corruptedBtrvFile> <newBtrvFile>

The COPY command copies the contents of the corrupted file into the
newly created file, retrieving each record from the original file and
inserting it into the new file. (The record size must be the same in both
files.) After copying the records, COPY displays the total number of
records inserted into the new file.

You may now resume normal operation with your NetWare Btrieve
application.

NetWare Btrieve

You can configure Btrieve by setting configuration options. When you load
Btrievewith the INSTALL utility, these options are set to their default values
(shown in Table 1 on page 67).

However, your Btrieve application may require different values for these
options. To determine which values your application requires, refer to the
documentation included with that application.

Default Values for Configuration Options

Configuration Option

Default Value

“Number of Open Files” on page 68 20 files
“Number of Handles” on page 69 60 handles
“Number of Locks” on page 69 20 per client
“Number of Transactions” on page 69 15 transactions
“Largest Compressed Record Size” on page 70 8 KB

“Largest Record Size” on page 71 8,192 bytes
“Largest Page Size” on page 71 4,096 bytes
“Number of Remote Sessions” on page 72 15 sessions
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Configuration Option Default Value

“Cache Allocation” on page 72 512 KB
“Perform Index Balancing” on page 72 No
“Logging of Selected Files” on page 73 No
“Create Btrieve Files in Pre v6.x Format” on page 74 No
“Create Files as Transactional” on page 74 No
“Configure BSTART.NCF to Load BROUTER” on page 74 No

IMPORTANT: BROUTER.NLM is the default Message Router that is loaded through
the NetWare INSTALL utility. If you want Directory Services support, you need to unload
BROUTER.NLM and load BDROUTER.NLM.

The following section discusses each configuration option individually. You
can change the values for the configuration options by running the Btrieve
Setup utility (as described in “Running the Setup Utility” on page 75). The
Setup utility storesyour changesinthe BSTART.NCF NetWare command file.

Configuration Options

This section lists the configuration optionsin the order in which they appear
in the Setup utility. For each option, the discussion includes the following:

+ Range of acceptable values
+ Default value
+ Approximate memory required

+ Description of the option

Number of Open Files
Range: 1 through 64,000 files
Default: 20 files
Approximate Memory Required: 425 bytes per file

This option specifies the maximum number of unique Btrievefiles, including
datadictionary (.DDF) files, that can be open at one time at the server.
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Number of Handles

Number of Locks

The value you specify determines the size of the internal tables used to track
active files. Each unique Btrieve file on the server counts as onefile.

Range: 1 through 64,000 file handles
Default: 60 handles
Approximate Memory Required: 200 bytes per handle

This option specifies the maximum number of file handles that the Btrieve
NLM can use at one time.

Keep in mind that the number of handlesisdifferent from the number of open
files. That is, if two sessions open the same file on the same server, Btrieve
counts it as one open file, but two different file handles. See “Number of
Locks” on page 69 (next) for adefinition of sessions.

NOTE: To calculate the maximum number of handles your system requires when
accessing files on a workstation, multiply the value you specify for the Number of Open
Files option by the maximum number of clients (that is, workstation tasks) that can
access Btrieve at one time. (Each Scalable SQL client is also a Btrieve client. That is,
each concurrent Scalable SQL request has an associated Btrieve client.)

Range: 0 through 64,000 locks
Default: 20 locks per client session
Approximate Memory Required: 20 bytes per lock

This option sets the maximum number of records a client session can lock at
the server at onetime.

NOTE: A session occurs when a client uses the Btrieve Requester or Message Router
to communicate with the Btrieve NLM, or when an NLM application calls Btrieve directly.

Thismaximum number of locks appliesto whichever typeof read lock (single
record or multiple record) the client session is using. Single-record locks
allow an application to lock only onerecord at atime. Multiple-record locks
allow an application to lock more than one record at atime.

Number of Transactions

Range: 0 through 64,000 transactions
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Default: 15 transactions
Approximate Memory Required: 20 bytes + (2 * maximum number of files)

This option sets the maximum number of Btrieve clients that can
simultaneously have active transactions at the server. (Each of these clients
can have only one active transaction at the server.)

For example, if you specify 6 transactions, Btrieve creates atransaction file at
the server (BTRIEVE.TRN inthe SYS:SYSTEM directory) and allows a
maximum of 6 clients to have one active transaction each at the server.

If you specify avalue of 0, no clients can perform a Btrieve transaction.

Largest Compressed Record Size
Range: 0 through 64 KB
Default: 8 KB
Approximate Memory Required: 2,048 bytes * specified value

This option allows you to allocate memory for a compression buffer that
Btrieve can use when you accessrecordsin aBtrievefile created with the Data
Compression file attribute enabled.

Btrieve allocates acompression buffer with asize of 2,048 bytes multiplied by
the value you specify for this option. (This specified value can be determined
by either the record size or the page size.)

Use the following guidelines when specifying the value for this option:

+ |f you use compressed Btrieve files, determine the size (in bytes) of the
largest record in any of your compressed files. Round the record size to
the next whole kilobyte.

For example, if the largest record you need to accessis 1,800 bytes,
specify 2 for this option. Btrieve will allocate 4,096 bytes (that is, 2,048
* 2) of memory for the compression buffer.

+ |f every compressed file you use has Variable-tail Allocation Tables
(VATS), set this option to the file's largest page size (in bytes) divided by
128.

For example, if the largest page size is 1,024 bytes, specify 8 for this
option. Btrieve will allocate 16,384 bytes (that is, 2,048 * 8) of memory
for the compression buffer.
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Largest Record Size

Largest Page Size

+ If you do not use compressedfiles, set thisvalueto 0. You cannot improve
performance, and may waste memory, by specifying a value higher than
you need.

Range: 600 through 64,000 bytes
Default: 8,192 bytes

Approximate Memory Required: recordLength * (remoteSessions/5) + 1 +
(remoteSessions * recordLength / 580) * 600 recordLength

Largest record size + 538 bytes remoteSessions Number of remote sessions

This option specifies the length of the largest record or record chunk that any
remote Btrieve application (excluding other NLMs that call Btrieve, such as
Scalable SQL ™) can access at the server.

A record chunk is any arbitrary portion of arecord, specified by its offset and
length. Specify thelength of the record (or record chunk) in bytes. Specifying
avalue higher than you need does not improve performance and may waste
memory.

NOTE: For applications running on workstations, the maximum record length is 57,000
for the DOS Requester, 65,000 for the OS/2 Requester, and 57,000 for the MS Windows
Requester.

Range: 512 through 4,096 bytes
Default: 4,096 bytes
Approximate Memory Required: Not applicable

This option specifies the maximum page size (in bytes) of any Btrievefileyou
want to access. The page size must be an even multiple of 512 bytes, but no
greater than 4,096 bytes.

Setting the page sizeto 512, 1,024, 2,048, or 4,096 can improve performance
because these page sizes correspond to disk block sizes. However, if you set
the page sizeto 1,536, 2,560, 3,072, or 3,584, agiven disk read may span two
disk blocks and therefore require two disk accesses per page.

NOTE: NetWare Btrieve specifies that 6.0 and 6.1x files with a page size of 512 can be
no larger than 2 gigabytes in size but does not enforce this limit. Therefore, when a file
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grows beyond the 512 page-size limit, NetWare Btrieve returns Status Code 132 (The
file is full).

Number of Remote Sessions

Cache Allocation

Range: 1 through 64,000 sessions
Default: 15 sessions
Approximate Memory Required: 150 bytes* number of remote sessions

This option specifies the maximum number of SPX sessions that can access
the remote Btrieve NLM at onetime. (A session occurswhen aclient usesthe
Btrieve Requester or the Message Router to communicate with the remote
Btrieve NLM.)

Each session is allocated two packet buffers for Btrieve requests.

NOTE: If you receive a Status Code 96 (A communications environment error
occurred), increase the value for this option. However, do not specify a value higher
than you need. Specifying a value that is too high does not improve performance;
instead, it uses memory that NetWare or other processes might need.

Range: 32 through 64,000 KB

Default: 512 KB

Approximate Memory Required: Not applicable

This option specifiesthe size of the cache (in kilobytes) that Btrieve all ocates.

To achievebest performance, allocate acache size equal to the sum of the sizes
of thefilesyou are using. However, be careful not to take all available cache,
especially if the server is running other applications. You cannot improve
performance, and may waste memory, by specifying a value higher than you
need.

Perform Index Balancing

Range: Yesor No
Default: No
Approximate Memory Required: Not applicable
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When an index page becomes full, Btrieve automatically creates anew index
page and splitsthe valuesin the full index page between the two index pages.
The Perform Index Balancing option letsyou avoid creating anew index page
every time an old onefills up.

If you specify Yesfor this option, Btrieve looks for available space in sibling
index pages each time an index page becomesfull. Btrieve then rotates values
from the full index page into the pages that have space available.

Index balancing increases key page utilization, resultsin fewer index pages,
and produces an even distribution of keysamong nodes on the samelevel, thus
increasing performance during Get operations.

However, when you specify Yesfor thisoption, Btrieve requires extratimeto
examine more index pages and may require more disk 1/0 during insert,
update, and delete operations.

NOTE: You can also specify index balancing on a file-by-file basis by setting a bit in the
file flag’s word when the file is created. If you specify Yes to the “Perform Index
Balancing” on page 72 option, Btrieve performs index balancing on every file regardless
of the balanced file flag specification.

Logging of Selected Files
Range: Yesor No
Default: No
Approximate Memory Required: Not applicable

This option controls whether Btrieve logs operations executed on selected
files.

If you specify Yes, Btrievelogsall operationsthat changeany filelisted in the
BLOG.CFG file on Btrieve's server volume. If you specify No, Btrieve
performs no logging.

NOTE: You specify the files you want Btrieve to log by adding entries to a
\BLOG\BLOG.CFG file that you create on the drive that contains the files. If your files
are on multiple drives, create a BLOG.CFG file for each drive. The entries in the log file
can be in either pre-6.x or 6.x file format.

For more information about logging and using the Roll Forward utility, see
“NetWare Btrieve Roll Forward Utility” on page 151 in Chapter 5, "Using
NetWare Btrieve Utilities."
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Create Btrieve Files in Pre v6.x Format
Range: Yesor No
Default: No
Approximate Memory Required: Not applicable
This option specifies that al files be created in a Btrieve version prior to 6.x.

Use this option only if you need backward compatibility with a previous
version of Btrieve. For example, if you want to create files with Btrieve 6.x
and you want to use those files with Btrieve 5.x, specify Yesfor this option.

NOTE: Btrieve 6.x can read files that previous versions of Btrieve created. In addition,
it can write to files using the existing file format. In other words, it writes to 5.x files using
the 5.x format and writes to 6.x files using the 6.x format.

Create Files as Transactional
Range: Yesor No
Default: No
Approximate Memory Required: Not applicable

This option controls whether Btrieve automatically flags each file as
transactional when you createit.

The transactional flag indicates that the NetWare Transaction Tracking
System™ (TTS™) is protecting thefile. TTS ensuresthat, when afileisbeing
modified, either all changes are made or no changes are made, thus preventing
data damage.

Configure BSTART.NCF to Load BROUTER
Range: Yesor No
Default: No
Approximate Memory Required: Not applicable

This option controls whether the Message Router isloaded during the
execution of the BSTART.NCF NetWare command file.

The Message Router alows other NLMs (such as Scalable SQL) to
communicate with remote servers on which Btrieve isloaded. If you want to
access Btrieve data on aremote server, specify Yesfor this option.
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NOTE: BROUTER.NLM is the default Message Router that is loaded through the
NetWare INSTALL utility. If you want Directory Services support, you need to unload
BROUTER.NLM and load BDROUTER.NLM.

Running the Setup Utility

Use the Setup utility to set the NetWare Btrieve configuration options
interactively. The utility automatically checksto seeif the valuesyou enter are
within the correct ranges.

You can run the Setup utility either at the server console or at aworkstation
running the NetWare Remote Consol e utility (RCONSOLE). To run the Setup
utility, complete the following steps:

NOTE: To get help with the Setup utility, press F1. The help information is context
sensitive, relevant to your location in the program. To exit the utility, press the Esc key.

1 Enter the following command at the prompt to start the utility:1oad
bsetup

NOTE: If your SYS:SYSTEM directory does not contain the BSTART.NCF
command file, the Setup utility displays a window asking if you want to create it. If
that window appears on your screen, create the BSTART.NCF file at this time.

The Available Options menu appears.

fivailable Options

[Set Btrieve Configuration

Set Rebuild Configuration
Set Directory Services

This menu provides the following options:

+  Set Btrieve Configuration—Use this option to view or modify the
current configuration options for NetWare Btrieve, as described in
this procedure.

+  Set Rebuild Configuration—Use this option to run the Rebuild
utility, view or modify the current Rebuild configuration options, and
view the Rebuild log file. (“Rebuilding Existing NetWare Btrieve
Files’ on page 78 discusses the Rebuild utility and its configuration
options.)

¢  Set Directory Services—Use thisoption to install or remove a
Btrieve Server object from the Directory. (“Registering NetWare

Installing and Configuring NetWare Btrieve 75



2

Btrieve with the Novell Directory Services’ on page 89 discusses
using the NDS utility.)

To change configuration options, select the first available option, Set
Btrieve Configuration.

The Current Btrieve Configuration screen, shown in Figure 8 on page 76,
appears.

Figure 8 Setup: Current Btrieve Configuration Screen

Current Btrieve Configuration
Number of Open Files: 2o |
Number of Handles: 60
Number of Locks: 20
Number of Transactions: 15
Largest Compressed Record Jize: 1]
Largest Record Size: 8192
Largest Page Size: 4096
Number of Remote Sessions: 15
Cache fillocation: 256
Perform Index Balancing: Yes
Create Files as Tranzactional: No
Logging of Selected Files: No
Create Btrieve files in pre v6.x format: Ho
Conf igure BSTART.NCF to Load BRouter: No
3 Usethe Up- and Down-Arrow keysto highlight the configuration option
you want to change, and press the Enter key.
A flashing cursor, shown in Figure 8 on page 76 highlighting the first
configuration option (Number of Open Files), appears.
4 Use the Backspace key to remove the old value, type the new vaue, and
press Enter.
If you enter an invalid value for an option, the utility displays a message
indicating the valid values.
NOTE: To see the valid values for any option, move the cursor to that option, press
Enter, and then press F1. Refer to “Configuration Options” on page 68 for more
information about these options and their values.
5 Repeat Steps 3 and 4 until you have changed all the options you want to

modify.
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6 When you are ready to exit the Current Btrieve Configuration screen,
press the Esc key.

7 When the Save Configuration Changes? screen appears, select Yesto
save your changes or No to back out of the screen without changing the
values.

If you select Yes, the Setup utility writes the configuration values you
specified to the BSTART.NCF file.

IMPORTANT: Do not edit the BSTART.NCF command file for Btrieve. Always use
the Setup utility to make any modifications to the configuration values in the
BSTART.NCF file.

IMPORTANT: Before your configuration changes can take effect, you must
unload the existing Btrieve NLM, BSPXCOM, Message Router, and BDIRECT
(using the BSTOP command, described in the following section), and then reload
them by entering the BSTART command.

IMPORTANT: BSTOP.NCF does not unload BSPXSTUB, RSPXSTUB, or
BDROUTER. To unload these modules, enter the UNLOAD command followed by
the module name.

8 To exit the Setup utility, pressthe Esc key until the Exit window appears,
and then select Yes in responde to the prompt.

Starting and Stopping NetWare Btrieve

This section discusses starting and stopping NetWare Btrieve.
Starting NetWare Btrieve 6.x

After installing Btrieve 6.1x (as discussed in “ Using the NetWare INSTALL
Utility” on page 63), you can start it by entering the following at the server
console or at aworkstation running RCONSOLE:

bstart

If you have created a Btrieve Server object (as described on “Registering
NetWare Btrieve with the Novell Directory Services” on page 89), the
BSTART.NCF command file for Btrieve 6.x automatically loads the NDS
Support utility (BDIRECT.NLM). Thisutility checksto seewhether aBtrieve
Server object exists. If aBtrieve Server object does exist, the utility activates
it.

NOTE: The Btrieve Server object is installed at the level of the current directory context,
as defined by the server’s start-up script.
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After performing these tasks, the NDS Support utility unloads.

Stopping NetWare Btrieve 6.1x

To stop Btrieve 6.1x, enter the following command at the server console or at
aworkstation running RCONSOLE:

bstop

The BSTOP command runs a NetWare command file (BSTOPNCEF) that
unloads the following modules in the order shown:

1. BROUTER.NLM
2. BSPXCOM.NLM

3. BTRIEVE.NLM

NOTE: BSTOP.NCF does not unload BSPXSTUB, RSPXSTUB, or BDROUTER.
To unload these modules, enter the UNLOAD command followed by the module
name.

If you have created a Btrieve Server object, the BSTOP.NCF command filefor
Btrieve 6.x automatically loadsthe NDS Support utility (BDIRECT.NLM). I
an active Btrieve Server object exists, it is deactivated and the NDS Support
utility unloads.

NOTE: Before issuing the NetWare DOWN command on a server that has an active
Btrieve Server object, you must first issue the BSTOP command.

Rebuilding Existing NetWare Btrieve Files

If your database contains files created with versions of Btrieve prior to 6.x,
you may want to upgrade these files to take advantage of the Btrieve 6.x
features. Although Btrieve 6.x workswith 5.x files, it does not implement the
6.x features.

The Btrieve Rebuild utility (BREBUILD.NLM) converts Btrieve datafilesto
the 6.x format. You can run this utility from either the server console or a
workstation running RCONSOLE.

Use either of the following methods to run the Rebuild utility:

+ “Running the Rebuild Utility Interactively” on page 79—When you run
the Rebuild utility interactively, it checks the values you enter to ensure
they are within the proper ranges.
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+ “Running the Rebuild Utility from the Command Line” on page 85—
When you use this method, the utility checks your entries and displays
messagesif the values you entered are not within the proper ranges. With
this method, you can specify acommand file.

The following sections discuss running the utility using both these methods.

IMPORTANT: Before running the Rebuild utility, make sure you have unloaded your
previous version of Btrieve (as described on “Unloading an Earlier Version of NetWare
Btrieve” on page 58), started Btrieve 6.1x (as described in “Starting NetWare Btrieve
6.X" on page 77), and backed up all your data files. Having backup copies ensures
against data loss if a power interruption occurs while you are running the utility.

To ensure that your backup is successful, perform any one of the following
operations:

+ Closeal Btrieve files before running the backup utility.
+ Use continuous operations.

+ Use abackup utility that opens the Btrieve filesin exclusive write mode
so that other processes can not write to the files. Ensure that the backup
utility has exclusive rights to thefiles.

Running the Rebuild Utility Interactively

You can run the Rebuild utility interactively through the Set Rebuild
Configuration option on the Setup utility’s Available Options menu.

Asthefollowing sections explain, you can use the Set Rebuild Configuration
option to perform the following tasks:

+ “Configuring the Rebuild Utility” on page 79
+ “Executing the Rebuild Utility” on page 84
+ “Viewing the Rebuild Log File” on page 84

Configuring the Rebuild Utility

Complete the following steps to set the configuration options that apply to
rebuilding your Btrievefiles:

1 After starting Btrieve 6.1x, load the Setup utility by entering the
following command at the prompt:1load bsetup

When the Available Options menu appears, select Set Rebuild
Configuration to run the Rebuild utility.
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Available Options

Set Btrieve Configuration

[Set Rebuild Configuration

Set Directory Services

A warning, shown in Figure 9 on page 80, appears, indicating you should
back up your Btrieve data files before proceeding.

Figure 9 Setup: Backup Warning for Rebuild Option

WARNING: Before running the Rebuild Utility, be
sure to back up all your Btrieve data files.
{Press ESCAPE To Continue>

NOTE: If you do not have current backups, press Esc three times. When the Exit
Btrieve Setup? prompt appears, select Yes. Create backups and then return to this
utility.

2 Provided you have current backups of your datafiles, press Esc to
advance to the Rebuild Options menu.

Rebuild Options

et Rebuild Configuration
Execute Rebuild
UView Rebuild Log File
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Figure 10  Setup: Rebuild Configuration Setup Form Screen

Rebuild Configuration Setup Form

Files To Be Converted:

Output Directory:
AUS-PUBS.5YS:

Page Size: AUTO Conversion Method: PRIMARY
Key Humber: -1 Continue On Error: No
Preserve TTS =etting: Mo Convert Supplemental Indexes: No

3 Select the files you want to rebuild, asfollows:

3a With your cursor at the Files To Be Converted entry, press Enter and
then press I nsert.

3b Whenthelist of availablevolumesappears, highlight the volumeyou
want and press Enter.

The utility displays the directories available on the selected volume.
3c Highlight the directory you want and press Enter.

3d Continue highlighting directories (that is, subdirectories) and
pressing Enter until you have reached the one that containsthefile or
files you want to rebuild. Then press Esc.

3e Choose the files you want to rebuild, as follows:

+  To specify more than onefile, enter the filenames manually,
using wildcard characters (* or ?).

For example, you might enter /*.* to specify al filesin the
selected directory, or you could enter /* .BTR to specify al files
in that directory with the extension .BTR.

+ To specify an individual file, press Enter to list the filenamesin
the specified directory. Then highlight the filename you want
and press Enter to select it. (Theinput filesthat arelisted are on
the local server.)
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4 At Output Directory, specify the location you want to use for the rebuilt
files, as described in the following steps.

The default location is the directory you specified for the Files To Be
Converted field.

4a Press Enter.

4b Either typethe server or directory name manually and press Enter, or
choose from the list of available directories on the current server by
entering avalid path and pressing Insert. To select a directory name
from the list, highlight the name and press Enter.

If you want to store the rebuilt files on a different server, you must
type the output server name, volume, and path manually. Then press
Enter.

Do not use wildcard characters in the pathname that specifies the
location for the rebuilt files.

NOTE: To store rebuilt files on a different server, Btrieve and the Message
Router must be loaded on the server where the original data files reside, and

the Btrieve and BSPXCOM NLMs must be loaded on the server that will
contain the rebuilt files.

NOTE: Wherever you store the rebuilt files, you will need enough disk space
for the rebuilt files and the temporary files that the utility creates. The utility
deletes the temporary files at the end of the conversion process.

4c After specifying the output directory, use the Down-Arrow key to
move to the Page Sizefield.

5 At Page Size, typethe size manually or choose from thelist of valid page
sizes.

5a To list the available page sizes, press Enter.

Inthislist, the AUTO option (the default) means the utility will
choose the optimum page size for the files. The EXISTING option
means the utility will use the same page size as that of the original
files.

5b Toselect asizefromthelist, highlight it and press Enter.

NOTE: When you use the EXISTING option, the utility changes the page size
if the original size will not work. For example, assume you have a Btrieve 5.x
file with a page size of 1,024 and 24 keys. Since Btrieve 6.x supports only 23
keys for a file of that page size, the utility selects a new page size for the file
and displays an informative message on the screen.
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6

10

At Key Number, specify anumber between 0 and 23 on which to sort the
records, or specify -1 to sort the records in physical order. Press Enter.

IMPORTANT: If you are using Scalable SQL, you must specify a key number of
0 when rebuilding the VIEW.DDF file.

At Preserve TTS Setting, specify Y or N to indicate whether you want to
preserve the Transaction Tracking System (TTS) bit during conversion.
Press Enter.

If you specify Y, the utility preservesthe bit. If you specify N (the
default), the utility clears the bit when creating Btrieve 6.x files.

At Conversion Method, select the conversion method as follows:
8a PressEnter.

8b Highlight either PRIMARY (the default) or SECONDARY, and then
press Enter.
IMPORTANT: If you are using Scalable SQL, you must specify the
SECONDARY method when rebuilding the VIEW.DDF file. Be aware that the

SECONDARY method may create a 6.x file in which the records are in a
different physical order than in the original 5.x file.

¢+ ThePRIMARY method clones the files, drops the indexes,
copies the records into the new files, and rebuilds the indexes.

Since this method is faster and creates smaller files than the
SECONDARY method, you should use this method whenever
possible. However, if you are using Scalable SQL, you must not
use this method when rebuilding the VIEW.DDF file.

¢+ The SECONDARY method clones and copies the files without
dropping and replacing indexes. This method may be slower
than the PRIMARY method.

At Continue On Error, specify either Y or N and press Enter.

If you specify Y, the utility continuesif it encounters an error. (The utility
notifies you of non-Btrieve files or other errors but continues rebuilding
Btrievefiles.) If you specify N, the utility stopsif it encounters an error

and aborts the rebuild process.

At Convert Supplemental Indexes, specify Y or N and press Enter.

IMPORTANT: Do not use the Convert Supplemental Indexes option if you access
your data files through Scalable SQL.

If you specify Y, the utility converts Btrieve 5.x supplemental indexes
(which alow duplicates) to Btrieve 6.x indexes with linked-duplicatable
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keys. Btrieve 5.x supplemental indexes have, by default, repeating-
duplicatable keys.

If you specify N (the default), the utility does not convert the 5.x
supplemental indexes but preserves them as repeating-duplicatable keys.

11 Press Esc to leave the Rebuild Configuration Setup Form screen.

12 When the utility asks whether to save your changes, select Yesto save
them and return to the Rebuild Options menu or No to abandon the
changes.

IMPORTANT: The utility applies the Btrieve 5.x file’s owner name and level to the
Btrieve 6.x file.

Executing the Rebuild Utility

After configuring the Rebuild utility, you are ready to rebuild your files.
1 At the Rebuild Options menu, select Execute Rebuild to run the utility.

Rebuild Optioms

et Rebuild Confiquration

Execute Rebuild

View Rebuild Log File

The utility executes and also creates alogfile. It then notifies you that the
process has compl eted.

2 To return to the Rebuild Options menu, press Esc.

You can now examine the log file, as discussed in the following section.

Viewing the Rebuild Log File

After rebuilding your files, be sure to check the utility’slog file to see if any
errors occurred during the conversion process, as follows:

1 Select View Rebuild Log File from the Rebuild Options menu.
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Rebuild Options

Set Rebuild Configuration
Execute Rebuild

iew Rebuild Log File

The utility displaysalog of any errorsthat occurred while the utility was
executing. Thislogfile, REBUILD.LOG, issimilar to the example shown
in Figure 11 on page 85.

Figure 11  Setup: Example Rebuild Log File

BREBUILD-1.1-33: The BREBUILD start time is 11-20-92 12:19:2Z2a.

BREBUILD -MZ2 -F —t -BAUS-FPUB3.-3YS:-USERS-NMOMEARA-OUTPUT 3YS:-USERS-MOMEARA- INF
BREBUILD-1.1-20: BREBUILD is processing 3YS: USERS-MOMEARA-INPUT-BATTING.DAT.
BREBUILD-1.1-36: The page size will be changed to 4096.

BREBUILD-1.1-32: BREBUILD copied a total of 186 records.

The file was rebuilt successfully.

BREBUILD-1.1-33: The BREBUILD start time is 11-20-92 12:20:40a.

BREBUILD -M2 -F —t -BAUS-PUB3.-3YS:-USERS-HOMEARA-OUTPUT 3YS:-USERS-MOMEARA- INF
BREBUILD-1.1-20: BREBUILD is proces=zing 3Y5:/USERS-MOMEARA-INPUT-BTEAMS.DAT.
BREBUILD-1.1-36: The page size will be changed to 4096.

BREBUILD-1.1-32: BREBUILD copied a total of 186 records.

The file was rebuilt successfully.

BREBUILD-1.1-33: The BREBUILD start time is 11-20-92 12:Z1:1b6a.

BREBUILD -M2 -P —t -BAUS-PUBS.-3YS: - USERS-MOMEARA-OUTPUT 3YS:-USERS-MOMEARA~ INP
BREBUILD-1.1-20: BREBUILD is processing 3Y5:-USERS-MOMEARA-INPUT-J.DAT.
BREBUILD-1.1-36: The page size will be changed to 4096.

BREBUILD-1.1-32: BREBUILD copied a total of 186 records.

The file was rebuilt successfully.

2 When you finish viewing the log, press Esc to return to the Rebuild
Options menu.

3 Toexit both the Rebuild utility and the Setup utility, press Esc twice more
and specify Yes at the Exit Btrieve Setup? prompt.

Running the Rebuild Utility from the Command Line

Before running the Rebuild utility from the command line, make sure you
have unloaded your previous version of Btrieve (as described on “Unloading
an Earlier Version of NetWare Btrieve” on page 58), started Btrieve 6.x (as
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described in Starting NetWare Btrieve 6.x), and backed up all your datafiles.
Having abackup copy ensures against datalossif a power interruption occurs
while you are running this utility.

NOTE: After rebuilding your files, be sure to check the utility’s log file to see if any errors
occurred during the conversion. The log file (BREBUILD.LOG) that the Rebuild utility
creates is an ASCII text file, which is placed in the SYS:SYSTEM directory. You can
examine the log file using a text editor or by running the Rebuild utility interactively and
selecting View Rebuild Log File from the Rebuild Options menu (as explained in
“Viewing the Rebuild Log File” on page 84).

To run the Rebuild utility from the command line, enter one of the following

commands at the prompt:
LOAD BREBUILD [-option ...] file
or

LOAD BREBUILD @commandFile

option Specifies the configuration options for the utility.

Precede each option letter with a dash (-). Do not place a space between the dash
and the option letter or between the option letter and its value.

You can enter the option letter in uppercase or lowercase.

-B[path] Specifies an alternate location for the rebuilt files. (The default location is the
current directory.)

This option lets you rebuild large files on a different volume or on a different server.

To locate the files on a different server, the Btrieve NLM and the Message Router
must be loaded on the server where the original data files reside.

The Btrieve and BSPXCOM NLMs must be loaded on the server that will contain
the rebuilt files.

Do not use wildcard characters in the pathname you specify with the -B option.

-C Instructs the utility to continue with the next file even if an error occurs.

The utility notifies you of non-Btrieve files or other errors but continues updating
Btrieve files.

This option is useful if you have specified wildcard characters for the rebuilt files.
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-MO | M2

MO

M2

-P[nnn]

-K[nn]

Converts Btrieve 5.x supplemental indexes (which allow duplicates) to 6.x indexes
with linked-duplicatable keys. (By default, the utility preserves the indexes as
repeating-duplicatable keys.)

If you access your data files only through Btrieve and your files have a relatively
large number of duplicate keys, you can use this option to enhance the
performance of the Get Next and Get Previous operations.

Do not use the -D option if you access your data files through Scalable SQL.
Specifies the conversion method, as follows:

Clones and copies the files without dropping and replacing indexes.

While this method is slower than M2, itis available in case you do not want to rebuild
your indexes.

f you are using Scalable SQL, you must use the -M0 and - KO options to rebuild the
VIEW.DDF file.

(Default) Clones the files, drops the indexes, copies the records into the new files,
and rebuilds the indexes.

Since this method is faster and creates smaller files than the MO method, you
should use it whenever possible.

The M2 method may create a 6.x file in which the records are in a different physical
order than in the original 5.x file.

Specifies the page size (in bytes) of the new files. |

f you specify -P with no page size, the utility chooses the optimum page size for your
file.

For example, assume you have a Btrieve 5.x file with a page size of 1,024 and 24
keys. Since Btrieve 6.x supports only 23 keys for a page size of 1,024, the utility
automatically selects a new page size for the file and displays an informative
message on the screen.

If you do not specify the -P parameter, the utility changes the page size if the original
size does not work

Specifies the key by which the utility reads when rebuilding a file. If you do not
specify this option, the utility reads the file in physical order.

You must use the -KO option when rebuilding the Scalable SQL VIEW.DDF file.
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-T Does not preserve the Transaction Tracking System (TTS) bit during conversion.

If you specify this option, the utility clears the TTS bit (if set) when converting a
Btrieve 5.x file to a Btrieve 6.x file.

If you do not specify this option, the utility sets the TTS bit when creating the Btrieve
6.x file if the 5.x file had the TTS bit set.

file Specifies the set of files to convert.

Use full directory names, including the volume name. You may use wildcards (* and
?) in these filenames.

The Rebuild utility applies the Btrieve 5.x file’'s owner name and level to the Btrieve
6.x file.@commandFile

Specifies a command file for the utility to execute. You can include multiple entries
in one command file.

Each entry in the command file contains the utility options (if any) and the set of files
to convert, followed by <end> or [end].

When specifying the files to convert, be sure to use full directory names, including
the volume name. You may use wildcards (* and ?) in these filenames.

The following is an example of a Rebuild utility command file:

-C sys:\mydir\*.* <end> -C -P1024 dta:\dir\*.* <end> -MO -KO
sys:\nwsgl\*.* <end>

Examples of Running the Rebuild Utility from the Command Line

The first example places the rebuilt files on another server:

load brebuild -Bserv-temp\sys:\newfiles -C -P4096
sys:\oldfiles\*.btr

The next example placesthe rebuilt files on the same server, but on adifferent
volume:

load brebuild -Bvol2:\btrfiles -C -P4096 -M2
sys:\btrfiles\*.btr

Deleting Temporary Files

By default, the Rebuild utility createstemporary filesin the same directory in
which the conversion takes place. You therefore need enough disk spacein
that directory (while the Rebuild utility is running) to accommodate both the
origina file and the new file.
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NOTE: You can specify a different directory for storing these files by using the -B option
when running the Rebuild utility from the command line, or by using the Output Directory
option on the Setup Form screen when running the utility interactively.

The Rebuild utility deletes the original file after rebuilding it, even if the new
fileisin adifferent directory.

Normally, the Rebuild utility automatically deletes temporary files when the
conversion is complete. However, if a power failure or other serious
interruption occurs, the Rebuild utility may not delete the temporary files. If
this occurs, look for filenames such as _ T-xxxxx.TMP and delete them.

Registering NetWare Btrieve with the Novell Directory

Services

Novell Directory Services™ (NDS™), a NetWare component, implements a
system database called the Directory that can be distributed over a network.
The Directory replaces the bindery used in previous NetWare releases. To
provide compatibility with bindery-based NetWare versions, however, the
Directory offers you the option of using bindery emulation.

With NDS you can organize network resources (such as users, network
servers, and printers) as objects within the Directory. The Directory
implements a hierarchical tree structure to store objects and their associated
attributes. All objects must belong to an object class, which is constructed
from the attribute types. The attribute types define the categories of
information that can be associated with objects.

You must have appropriate access rightsto read or modify the information
stored in the Directory. For more information about NDS features (objects,
naming conventions, access control, and bindery emulation) and how to
manage the Directory database, refer to NetWare 5.1 I nstallation Guide.

Btrieve 6.x providesthe NDS Support utility (BDIRECT.NLM), a utility that
allows you to register Btrieve with NDS as an object of the class Btrieve
Server. The Btrieve Server class identifies the host server name, the type of
communications protocol supported, and the object’s internet address.

You can run the NDS Support utility interactively, through the Btrieve Setup
utility, or from the command line. The following sections describe how to use
these two methods.

IMPORTANT: Before running the NDS Support utility, you must set the bindery context
in the STARTUP.NCF file or at the server console. The name path for the bindery
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context must begin with Organization or Organizational Unit. The following example
illustrates using a name path for the bindery context that begins with the Organizational
Unit.

set bindery context = OU=Testing.O=Novell.C=US
Installing or Removing the NDS Support Utility Interactively

You can use the Setup utility to either install NetWare Btrieve as an object in
the Directory or to remove an existing Btrieve Server object from the
Directory.

Installing NetWare Btrieve as a Server Object in the Directory

Follow these steps to install NetWare Btrieve as an object in the Directory
using the Setup utility:

1 If you arenot aready in the Setup utility, startit by entering the following
command:load bsetup

Asindicated previously, the Available Options menu is the first screen
you see after starting the Btrieve Setup utility.

2 From the Available Options menu, select the Set Directory Services
option to install Btrieve as an object in the Directory

fAvailable Options

Set Btrieve Configuration
Set Rebuild Configuration

[Set Directory Services

The NDS Support utility determines whether a Btrieve Server object
exists for the server on which the utility isloaded. If no Btrieve Server
object is found, the utility asks if you want to install one.

3 Select Yestoinstall the Btrieve Server object.

The utility prompts you for the Directory object name (like a username,
but called an object name under NDS) and password to be used to log in
to the network. Thelogin object name must have the appropriate rightsto
create or delete objects in the Directory.

4 Enter the Directory object name and password to be used to log in to the
network.
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If you are successful in installing the Btrieve Server object, the utility
modifies the BSTART.NCF file (which implements the LOAD
BDIRECT -A command for activation) and notifies you that the
installation succeeded.

NOTE: The BSTART.NCF file must reside in the SYS:SYSTEM directory. Installing
a Btrieve Server object does not activate it. You must use BSTART (described in
“Starting NetWare Btrieve 6.x” on page 77) to load Btrieve and activate the Btrieve
Server object.

Activation causes the network address attribute of the Btrieve Server
object to be filled in with the network address of the server.

Removing an Existing Btrieve Server Object from the Directory

In the case of an existing active Btrieve Server object, the utility notifies you
that this object is active and asksif you want to remove it from the Directory.
If you select Yes, the NDS utility removes the Btrieve Server object. If you
select No, the utility returns you to the previous screen.

If you are successful in removing the Btrieve Server object, the utility
modifies the BSTOP.NCEF file (which implements the LOAD BDIRECT -D
command for deactivation).

NOTE: The BSTOP.NCF file must reside in the SYS:SYSTEM directory. Removing a
Btrieve Server object does not deactivate it. You must use BSTOP (described in
“Stopping NetWare Btrieve 6.1x” on page 78) to unload Btrieve and deactivate the
Btrieve Server object.

Deactivation removes the network address from the attribute of the Btrieve
Server object. (If the removal fails, the utility notifies you.)

Running the NDS Support Utility from the Command Line
You can install the NDS Support utility as a standalone NLM.

1 Toinstall Btrieve as an object in the Directory (or to remove an existing
Btrieve Server object from the Directory), enter the following command
at the server console prompt:1oad bdirect

The NDS Support utility determines whether a Btrieve Server object
exists for the server on which the utility is loaded. If no Btrieve Server
object isfound, the utility asks if you want to install one.

Inthe case of an existing Btrieve Server object, the utility asksif you want
to remove it from the Directory.

2 Specify Yestoinstall (or remove) the Btrieve Server object.
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The utility prompts you for the Directory object name (like a username
but called an object name under NDS) and password that will be used to
log in to the network. The login object name must have the appropriate
rights to create or delete objects in the Directory.

If you specify No, the utility terminates.

3 Enter the Directory object name and password to be used to log in to the
network.

If you are installing the Btrieve Server object, the utility modifies the
BSTART.NCF file (which implements the LOAD BDIRECT -A
command for activation). Activation causesthe network address attribute
of the Btrieve Server object to befilled in with the network address of the
server.

If you are removing the Btrieve Server object, the utility modifies the
BSTOPRPNCEF file (which implementsthe LOAD BDIRECT -D command
for deactivation). Deactivation removes the network address from the
attribute of the Btrieve Server object. (If the removal fails, the utility
notifies you.)

NOTE: The BSTART.NCF and BSTOP.NCF files must reside in the SYS:SYSTEM
directory. Installing a Btrieve Server object does not activate it. You must use
BSTART (described in “Starting NetWare Btrieve 6.x” on page 77) to load Btrieve
and activate the Btrieve Server object or use BSTOP (described in “Stopping

NetWare Btrieve 6.1x” on page 78) to unload Btrieve and deactivate the Btrieve
Server object.

Using NetWare Btrieve with a NetWare SFT Il Server

An enhanced NetWare Btrieve Message Router (BROUTER.NLM) and anew
communications module (BTRVSTUB.NLM) were provided with NetWare
Btrieve 6.10b to support NLMsthat need to runin the |lOEngine of aNetWare
SFT 111 server.

BROUTER.NLM redirects all Btrieve calls from the IOEngine to NetWare
Btrieve running in the M SEngine (Mirror Server Engine).

To run NLMs that require Btrieve in the IOEngine, perform the following
steps:

1 Load BTRIEVE.NLM and BSPXCOM.NLM in the MSEngine. You can
configure the BSTART.NCF NetWare command file to load these NLMs.

Depending on the particular NLM that you will be running in the
IOENgine, you may need to increase BSPXCOM'’s data buffer size with
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the Btrieve Setup utility (BSETUPNLM). (See the discussion of the
configuration options “Largest Record Size” on page 71 and “Number of
Remote Sessions’ on page 72.)

2 Load AFTER311.NLM in the IOEngine.

3 Load BTRVSTUB.NLM inthe IOEngine. This NLM provides Btrieve
API names so that BROUTER.NLM may be loaded.

4 Load BROUTER.NLM inthe IOEngine.

Depending on the particular NLM that you will be running in the
IOENgine, you may need to increase BROUTER's data buffer size with
the Btrieve Setup utility.

Using NetWare Btrieve with NetWare Runtime

The NetWare Runtime™ serialized NetWare operating system differsfromthe
other versions of NetWare in that it grants file service access to only one
NetWare login client connection. Thislogin isfor system administration
purposes.

NetWare Runtime does not limit the number of SPX or AppleTalk*
connections between client applications and NLM-based services.
Consequently, NetWare Runtime does not limit the number of usersthat can
access NetWare Btrieve running on the Runtime server.

Figure 12 on page 93 illustrates the relationship between a NetWare
configuration that is not dedicated to database services and a NetWare
Runtime configuration that is dedicated to database services.

Figure 12  NetWare Configurations

File and Print Database Datat_)ase
Services Services Services
NetWare NetWare Runtime
Nondedicated Configuration Dedicated Configuration
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Reasons to Use NetWare Runtime

Running NetWare Btrieve on a server dedicated to database management
ensures that all the server’s processing power is directed toward database
applications. If you anticipate heavy file service activity, a dedicated database
server makes that activity more efficient because it frees the nondedi cated
server to devote all its resources to file services.

Having a dedicated database server isalso particularly effectivein preventing
slow performance on the network during periods of heavy file service activity.
To optimize network performance, you can configure so asto include a
dedicated database server in addition to other servers offering full NetWare 4
services.

Figure 13 on page 95 shows an example installation for NetWare Runtime.

Installing NetWare Runtime

The installation procedure for NetWare Runtime isidentical to installing the
other versions of NetWare. Refer to the documentation that accompaniesyour
NetWare Runtime software for instructions.
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Figure 13  NetWare Runtime Installation
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Special Notes on NetWare Runtime

NetWare Runtime supplies afacility (NLICLEAR.NLM) that clears unused
connections.

NetWare Runtime provides only one available client connection. Even after
the administrator logs out of the application server, aconnection is maintained
between the workstation and the server. If asecond administrator wantsto log
on to the application server from a second workstation, the single connection
will be unavailable.

The NLICLEAR facility is important for NetWare Runtime because, at
intervals, NLICLEAR automatically clears the unused connections left after
an administrator logs out of the application server. This allows another
administrator to log in to and administer the database server.

Special Notes on NetWare Btrieve

When you load the Btrieve DOS or OS/2 Requester using the option /C:1,
username, password, Btrieve logsin to the NetWare Runtime server with the
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specified username and the corresponding password. Btrieve also obtains a
temporary connection number, which it uses to distinguish between users.

Btrieve verifies that the user has the acceptable rights to open or create afile.
Btrieve then logs out of the server, using the temporary connection number. 1
the user has the appropriate file accessrights, Btrieve continues; otherwise, it
returns an error.

NOTE: The administrator must set up file access rights on the NetWare Runtime server.

When you load the Btrieve DOS or OS/2 Requester using the /C:1 default
option (without specifying ausername and password) and then attempt to read
afile on the NetWare Runtime server, the Requester must determine what
login username Btrieve can use to maintain NetWare security. Btrieve then
uses that username to log in temporarily for the client.

In contrast, if the Requester detects that there is no connection, or if it cannot
find avalid login username, the Requester returns an error.

For more information about the NetWare Runtime server support option
availablewith the DOS and OS/2 Requesters, see Chapter 4, “ Configuring and
Using the Requesters,” on page 97
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Configuring and Using the Requesters

The Btrieve® record management system provides a DOS Requester, an OS/2
Requester, and an M'S Windows Requester. This chapter provides
configuration options and instructions for loading and unloading the requester
in each operating system environment.

This chapter consists of the following sections:
+ DOS Requester
+ “0S/2 Requester” on page 102

+ “MSWindows Requester” on page 105

IMPORTANT: The Btrieve Requesters have changed (primarily in key definition)
between previous versions and Btrieve 6.1x. Therefore, all workstations accessing
the Btrieve 6.1x NLM™ must use the Btrieve 6.1x Requesters.

DOS Requester

You must load the Btrieve DOS Requester, BREQUEST.EXE, a a
workstation running DOS before that workstation can access network Btrieve
files using the Btrieve NLM. The DOS Requester loads into a DOS
workstation's memory as a Terminate and Stay Resident (TSR) program.

You can access local as well as remote files by running both client-based
(local) Btrieve and the requester at your workstation.

NOTE: Client-based Btrieve is available only as part of the Btrieve Developer’s Kit,
which is available through Btrieve Technologies, Inc. at 1-800-BTRIEVE and must be
purchased separately.

DOS Requester Configuration Options

There are five configuration options for the NetWare Btrieve DOS Requester:
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+ NetWare® Runtime™ Server Support (/C)
+ Data Message Length (/D)

+ DOS Session Load (/L)

+ Rea-Time Data Compression (/O)

* Help (/?)

NOTE: Previous versions of the DOS Requester also supported the /S and /R
options. The DOS Requester 6.x accepts the /S and /R options for backwards
compatibility but otherwise ignores them.

NetWare Runtime Server Support (/C)

Range: None
Default: /C:1
Memory Required: Not applicable

This option allows you to enable or disable NetWare Runtime server support.

/C:0 | /C:1 | /C:1,username, password

/C:0

/IC:1

username

password

Disables NetWare Runtime server support.

Enables NetWare Runtime server support.

Btrieve looks at the username for the drive (current server) on which you are presently
running.

If the username is SUPERVISOR, Btrieve searches for another username in the table
of usernames for the servers onto which you are logged.

If the username is not SUPERVISOR, Btrieve searches for that username on the
NetWare Runtime server. If it is not a valid username, Btrieve returns an error at the time
of the Open or Create request./1,usernamepassword

Enables NetWare Runtime server support. Btrieve verifies the specified username and
password for the NetWare Runtime server, returning an error if the specified username
is not found or the password is invalid.

Preferred login name on the NetWare Runtime server.

If you specify SUPERVISOR for the username, Btrieve returns an error and the DOS
Requester will not load.

Login password for the specified user.
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For information on using Btrieve with NetWare Runtime, see* Using NetWare
Btrieve with NetWare Runtime” on page 93 in Chapter 3, "Installing and
Configuring NetWare Btrieve."

Data Message Length (/D)
Range: 532 through 57,000 bytes
Default: 4,096 bytes
Memory Required: 538 bytes + data message length

This option specifies the length of the largest record (or the largest portion or
chunk of arecord) you want to accessthrough Btrieve. If you omit thisoption,
the requester uses the default value, 8,192.

The DOS Requester usesthis val ue to cal culate the length of the datamessage
buffer reserved for passing records between NetWare Btrieve and your
applications. The requester maintains one copy of the data message buffer.

The value you enter here should not exceed the largest record size you
configure for NetWare Btrieve through the Setup utility, as that is the
maximum message that BSPXCOM can receive. (For moreinformation, refer
to the section “Largest Record Size” on page 71 in Chapter 3.)

Specify the data message length in bytes. For example, if the largest record
your application uses is 3,000 bytes, specify the /D option as follows:

/d:3000

NOTE: Specifying a higher value than you need for the /D option does not improve
performance and may waste memory.

DOS Session Load (/L)
Range: Not applicable
Default: Not applicable
Memory Required: Not applicable

Thisoption allows you to load another instance of BREQUEST even if oneis
aready loaded. This option is useful if you want to run MS Windows-based
Btrieve applications using the DOS Requester while running DOS VM
applications that a so use the DOS Requester.
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To run MS Windows applications that use the DOS Requester, you must load
BREQUEST before starting MS Windows. In order to run DOS applications
in MS Windows, you must load BREQUEST in each DOS session. However,
if you load BREQUEST outside MS Windows, you cannot load it againin a
DOS session.

For MS Windows applications using the DOS Requester, load BREQUEST
outside M S Windows. In each M S Windows DOS session that will be running
aBtrieve application, load BREQUEST with the /L option. Doing so loads
another instance of BREQUEST that is available only to that DOS session.

This operation provides the DOS session with its own copy of BREQUEST
and preventsthe DOS session from using theinstance of BREQUEST that you
loaded before starting MS Windows.

Real-Time Data Compression (/O)

Help (/?)

Range: None
Default: No compression

Memory Required: Approximately 32 KB on the workstation and 32 KB per
client on the server

In many cases (such as when implementing extended reads or when using
VATS), this option can help reduce network traffic by reducing the number of
packets required to complete a request to NetWare Btrieve.

Using this option may, however, adversely affect memory and performance.
Compressing and decompressing datatakes extraCPU time on both the server
and client sides. Because of overhead, you should not use this option with fast
networks or with slow workstations for clients.

The /? option lists the other options that are available (/C, /D, and /O) and
mentions that although the /S and /R options are accepted for backwards
compatibility, Btrieve 6.x ignores them.

Loading the DOS Requester

Load the DOS Requester at the workstation by entering the following
command:

[path] BREQUEST [option]
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path The pathname to the directory where the DOS Requester is stored.

You can omit the pathname if the DOS Requester is stored on the default drive or if
it is located in a directory in your search path.

option Any of the configuration options (/C, /D, /L, /O, or /?).

For example, if the requester is on the default drive and you want to specify a
2,048-byte data message length, enter the following:

brequest /d:2048.

NOTE: The forward slash (/) before the configuration option is the only valid character
you can use. If you specify a dash (-) or a backslash (\), the DOS Requester may load
improperly.

Unloading the DOS Requester
The DOS Requester utility, BREQUITIL.EXE, has three commands that
enable you to perform the following tasks:
+ Unload the requester (BREQUITIL -STOP)
+ Perform a NetWare Btrieve reset operation (BREQUITIL -RESET)
+ Determine the version of the requester (BREQUITIL -VER)

To unload the DOS Requester, enter the following at the workstation where
the requester is |oaded:

brequtil -stop

NOTE: If files have been left open, as happens, for example, when an application does
not issue a Close (1) operation for each open file, simply logging out of one or more
servers from a workstation does not close Btrieve files or terminate the Btrieve SPX
connection to the server. While BREQUTIL -STOP does perform these tasks, it does not
necessarily release all the workstation resources.

Torelease dl theresources used by Btrieve at aworkstation, you must execute
the BREQUITIL -RESET command, which performs a Btrieve Reset (28)
operation:

brequtil -reset <Connection ID>

The RESET command aborts any pending transactions, releases all locks, and
closesall openfilesfor the workstation. It does not, however, unload the DOS
Requester, so you should first enter the STOP command and then the RESET
command.
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To determine the version of your DOS Requester, enter the following
command:

brequtil -ver

OS/2 Requester

The following files must be loaded in a directory listed in an OS/2
workstation’s LIBPATH before a Btrieve application can access the Btrieve
NLM™ from that workstation:

¢+ BTRCALLSDLL—The Btrieve dynamic link Requester for OS/2
workstations

+ NDBCOMM .DLL—The communications Requester for OS/2
workstations

NDBCOMM.DLL providesthe necessary data communications between
the workstation and the Btrieve NLM.

You can access local as well as remote files by running both client-based
(local) Btrieve and the OS/2 Requester at your workstation. To do so, you
must use the OS/2 Conversion utility (NDBCNV T.EXE) to convert the client-
based BTRCALLS.DLL toBTRLOCL.DLL. (By default, the OS/2 Requester
and client-based Btrieve have the same name.)

NOTE: Client-based Btrieve is available only as part of the Btrieve Developer’s Kit,
which is available through Btrieve Technologies, Inc. at 1-800-BTRIEVE and must be
purchased separately.

0S/2 Requester Configuration Options

You do not need to specify any configuration options for the OS/2 Requester.
Since the internal tables that control the options are not fixed, the tables will
grow as needed.

There are, however, three configuration options for the OS/2 Requester that
you can specify manually if you need to change these values for your
installation: NetWare Runtime Server Support (/C), Data Message Length (/
D), and Number of Servers (/S).

IMPORTANT: Although you can set the initial size of the tables using the Data
Message Length (/D) and the Number of Servers (/S) options, setting table sizes is not
recommended.
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NetWare Runtime Server Support (/C)

Range: None
Default: /C:1
Memory Required: Not applicable

This option allows you to enable or disable NetWare Runtime server support.

/C:0 | /C:1 | /C:1,username,password

/C:0

/C:1

username

password

Disables NetWare Runtime server support.

Enables NetWare Runtime server support. Btrieve looks at the username for the drive
(current server) on which you are presently running.

If the username is SUPERVISOR, Btrieve searches for another username in the table
of usernames for the servers onto which you are logged.

If the username is not SUPERVISOR, Btrieve searches for that username on the
NetWare Runtime server.

If it is not a valid username, Btrieve returns an error at the time of the open or create
request./1,usernamepassword

Enables NetWare Runtime server support.

Btrieve verifies the specified username and password for the NetWare Runtime server.
Btrieve returns an error if the specified username is not found or the password is invalid.

Preferred login name on the NetWare Runtime server.

If you specify SUPERVISOR for the username, Btrieve returns an error and the OS/2
Requester will not load.

Login password for the specified user.

For information on using Btrieve with NetWare Runtime, see“ Using NetWare
Btrieve with NetWare Runtime” on page 93 in Chapter 3, "Installing and
Configuring NetWare Btrieve."

Data Message Length (/D)

Range: 532 through 65,000 bytes
Default: 4,096 bytes
Memory Required: 538 bytes + data message length

Configuring and Using the Requesters 103



The /D option specifies the length of the largest record (or the largest portion
or chunk of arecord) you want to access through Btrieve.

The OS/2 Requester usesthisvalueto calculate the length of the data message
buffer reserved for passing records between Btrieve and your applications.
(The requester maintains one copy of the data message buffer.)

The value you enter here should not exceed the value you specified for the
Largest Record Size configuration option in the Setup utility. (For more
information, refer to the section “Largest Record Size” on page 71 in Chapter
3.) The value for this option represents the maximum message length that
BSPXCOM can receive.

Specify the record length in bytes. For example, if the largest record your
application usesis 3,000 bytes, specify the /D option as follows:

/d:3000

NOTE: Specifying a higher value than you need for the /D option does not improve
performance.

Number of Servers (/S)
Range: 1 through 255
Default: 8
Memory Required: 27 bytes per server

The /S option specifies the number of servers on the network on which the
NetWare Btrieve NLM is active.

Configuring the OS/2 Requester

Set the OS/2 Requester configuration options using the following command:

SET BRQPARMS=option

option Any of the three configuration options (/C, /D, or /S).

Do not include a space between BRQPARMS and the equal sign. You can,
however, insert a space between each configuration option you specify.

For example, to specify a 10,240-byte data message length and four servers,
issue the following command:

set brgparms=/d:10240 /s:4
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NOTE: The forward slash (/) before the configuration option is the only valid character
you can use. If you specify a dash (-) or a backslash (\), the OS/2 Requester may load
improperly.

Loading the OS/2 Requester

An application may load the Btrieve for OS/2 Requester in one of the
following two ways:

+ Implicitly—An application can implicitly load the OS/2 Requester either
by linking with the import library, BTRCALLS.LIB, or by specifying
imported functions in the application definition file.

In either case, the operating system loads the OS/2 Requester
automatically when the application is started.

+ Explicitly—An application can load the OS/2 Requester explicitly using
the operating system API functions.

When the application loads the Requester explicitly, the operating system
does not load the OS/2 Requester until notified to do so.

Unloading the OS/2 Requester

At an OS/2 workstation, the operating system removes the dynamic link
routines from memory when the application terminates, or when the
application explicitly unloads the OS/2 Requester using the operating system
API functions.

NOTE: If files have been left open, as happens, for example, when an application does
not issue a Close (1) operation for each open file, simply logging out of one or more
servers from a workstation does not close Btrieve files or terminate the Btrieve SPX
connection to the server. To close files and terminate the connection, you must either
unload the OS/2 Requester or reboot the workstation.

MS Windows Requester

In the MS Windows environment, you must load the DOS Requester,
BREQUEST.EXE, before starting M S Windows. M S Windows-based Btrieve
applications access the requester by means of aDLL, WBTRCALL.DLL,
which uses the DOS Protected Mode Interface (DPMI) that MS Windows
provides.

The MS Windows Requester (that is, WBTRCALL.DLL) isthe Btrieve
interface DLL for MS Windows 3.x. The DLL provides the same APl as
client-based Btrieve and requires no modification to the application.
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You can access local aswell as remote files by running both client-based
(local) Btrieve and the M S Windows Requester at your workstation. If you
want to run both client-based Btrieve and the requester, you must also run the
M S Windows Conversion utility (WNDBCNV T.EXE) to convert the client-
based WBTRCALL.DLL to WBTRLOCL.DLL.

NOTE: Client-based Btrieve is available only as part of the Btrieve Developer’s Kit,
which is available through Btrieve Technologies, Inc. at 1-800-BTRIEVE and must be
purchased separately.

MS Windows Requester Configuration Options

The following list describes the available configuration options for the MS
Windows Requester. These options should be specified in the NOVDB.INI
file under [brequestDPMI].

NOTE: NOVDB.INI is the Novell® initialization file for the MS Windows Requester. It is
included on the distribution diskette.

Tasks=# Specifies how many concurrent tasks may use the MS
Windows Requester. The range is 1 through 255. The default
value is 10.

Local=Yes/No Instructs the MS Windows Requester to use client-based

Btrieve for accessing files locally. The default value is No.

Chkparms=Yes/No Instructs the MS Windows Requester to validate all Btrieve call
parameters passed to it. (Use this option only for debugging
during development.) The default value is No.

Free Memory=Yes/No Allocates and frees real-mode memory on each request.

The MS Windows Requester uses a buffer of real-mode
memory to communicate with the DOS Requester. Since real-
mode memory is a scarce resource in MS Windows, the
application should not retain it long- term. The default value is
No.

IMPORTANT: Specifying Yes to the Free Memory option degrades performance.
Loading the MS Windows Requester

The DOS Requester must be loaded before the M'S Windows Requester can
load. If you want to run M S Windows-based Btrieve applications, the DOS
Requester must be loaded in the DOS environment before you start MS
Windows.
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To load the DOS Requester, use the WINSTART.BAT file, or enter the
following at the DOS prompt before loading M S Windows:

brequest
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An application may load the MS Windows Reguester in one of the following
ways:

+ Implicitly—The application can implicitly load the MS Windows
Requester by either linking with the import library (WBTRCALL.LIB,)
or by specifying imported functions in the application definition file.

When an application loads a DLL implicitly, the operating system
automatically loads the DLL when the application is started.

+ Explicitly—The application may load the M S Windows Requester
explicitly using the operating system API functions.

The operating system does not load the DLL until notified to do so.

IMPORTANT: If you want to run a DOS-based Btrieve application in the DOS box
and a MS Windows-based Btrieve application in MS Windows at the same time,
you must have the DOS Requester loaded in each DOS session. However, if you
have already loaded the DOS Requester before loading MS Windows, you cannot
load the DOS Requester in any subsequent DOS session. Consequently, you
cannot run the DOS-based Btrieve application in the DOS box.

IMPORTANT: For MS Windows applications using the DOS Requester, load
BREQUEST outside Windows. In each MS Windows DOS session that will be
running a Btrieve application, load BREQUEST with the /L option. Doing so loads
another instance of BREQUEST that is available only to the DOS session. This
operation provides the DOS session with its own copy of BREQUEST and
prevents the DOS session from using the instance of BREQUEST that you loaded
before starting Windows.

Unloading the MS Windows Requester

At a MS Windows workstation, the operating system removes the dynamic
link routines from memory when the application terminates, or when the
application explicitly unloads the DLL s using the operating system API
functions.

NOTE: If Btrieve files are left open in an application because the application did not
issue a Close (1) operation, simply logging out of one or more servers from a
workstation does not close the files or terminate the Btrieve SPX connection to the
server. The files remain open until you reboot the workstation, unload the DOS
Requester using BREQUTIL -STOP, or execute a reset operation using BREQUTIL -
RESET. (Remember, however, that a reset operation does not unload the DOS
Requester.)
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Using NetWare Btrieve Utilities

This chapter includes information about the following NetWare Btrieve
utilities:
+ “NetWare Btrieve Monitor Utility” on page 109—This utility monitors
the activity of the Btrieve® record management system.

+ “NetWare Btrieve Maintenance Utility” on page 123—This utility
imports and exports Btrieve data and transfers data from one Btrievefile
to another.

+ “NetWare Btrieve Roll Forward Utility” on page 151—This utility
recovers changes made to a Btrieve file between the time of the last
backup and a system failure.

NetWare Btrieve Monitor Utility

TheNetWareBtrieve Monitor utility (BTRMON.NLM) allowsyou to monitor
Btrieve activities on a server. It provides information that is useful for both
database administration and application programming diagnostics.

NOTE: The information you receive from the Btrieve Monitor utility pertains only to the
activity of the NLMs on the current server.

The Btrieve Monitor utility runsasan NLM™ at the server. You can accessit
at the server console or through RCONSOLE at your workstation.

This section discusses the following topics:

+ “System Requirementsfor the NetWare Btrieve Monitor Utility” on page
110

+ “Starting the NetWare Btrieve Monitor Utility” on page 110
+ “Sdlecting Options from the Available Options Menu” on page 111
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*

“Monitoring Btrieve Files with the Active Resources Option” on page
112

+ “Monitoring Btrieve Users with the User Information Option” on page
115

+ “Monitoring Resources with the Resource Usage Option” on page 118
+ “Monitoring SPX Activity with the Communication Statistics Option” on
page 121

System Requirements for the NetWare Btrieve Monitor Utility

Torunthe NetWare Btrieve Monitor utility, be surethat thefollowing software
isloaded on the NetWare server you are accessing:

* NetWare® 4 or later

Running NetWare Btrieve 6.1x in a NetWare 3.11 or 3.12 environment
regquires the AFTER311.NLM, which Btrieve |oads automatically.

+ Btrieve 6.1x or later

+ One of the following communications modules: BSPXCOM.NLM,
BSPXSTUB.NLM, or RSPXSTUB.NLM

For information about these NLM s, see “ Communications Programs’ on
page 38 in Chapter 2, "Btrieve Architecture.”

In addition, make sure the following files are loaded in the SY S:SY STEM
directory of the server (the NetWare INSTALL utility places them there
automatically during installation):

¢+ BTRMON.NLM—NetWare Btrieve 6.1x Monitor utility
¢+ BTRMON.HLP—Help file for the Monitor utility

Starting the NetWare Btrieve Monitor Utility

To start the Btrieve Monitor utility, enter the following command at the server
console prompt:

load btrmon

Alternatively, you can include the command line option /R with the LOAD
command. The /R option specifies the update time for the statistics screens
that the utility dynamically updates. The range of valid values for this option
isfrom 500 to 60,000 milliseconds; the default value is 2,000 milliseconds.

110 Btrieve Installation and Operation



For example, if you want to start the Btrieve Monitor utility and instruct it to
update the statistics screens every 3,500 milliseconds, enter the following
command:

load btrmon /r3500

Selecting Options from the Available Options Menu

The Available Options menu is the first screen you see after starting the
Btrieve Monitor utility.

Available Options

fAictive Resources

User Information
Re=zource Usage
Communication Statistics

You can select one of the following options from this menu:
+ Active Resources

Displays statistics about active Btrieve data files. For more information,
see “Listing Active (Open) Files’ on page 112.

* User Information

Displays statistics about the users currently using the Btrieve NLM. This
option aso allows you to delete a user's SPX connection. For more
information, see “Listing All Active Btrieve Users’” on page 115 and
“Deleting A User's SPX Connection to Btrieve’ on page 118.

* Resource Usage

Shows current, peak, and maximum usage statisticsfor the Btrieve NLM.
For more information, see “Monitoring Resources with the Resource
Usage Option” on page 118.

* Communication Statistics

Displays Sequenced Packet Exchange (SPX) protocol statistics for the
communi cations modul e you have loaded (BSPXCOM, BSPXSTUB, or
RSPXSTUB). For moreinformation, see“Monitoring SPX Activity with
the Communication Statistics Option” on page 121.

NOTE: When you are using the NetWare Btrieve Monitor utility, the statistics on

the File Information, User Information, Resource Usage, and Communication
Statistics screens are updated regularly. On the Active Btrieve Files and Active
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Btrieve Users screens, however, you must press the Insert key to see updated
statistics.

While running the Btrieve Monitor utility, you can return to the previous
screen at any time by pressing the Esc key.

To exit the utility, press Esc at the Available Options menu. When the Exit
window appears, select Yesto verify that you want to exit.

Monitoring Btrieve Files with the Active Resources Option

You can use the Active Resources option on the Available Options menu to
perform the following tasks:

+ “Listing Active (Open) Files’ on page 112
+ “Displaying Additional Information About an Active File’ on page 112
+ “Listing All Users Accessing aFile” on page 114

Listing Active (Open) Files

Tolist al active (that is, open) Btrievefiles, select Active Resourcesfrom the
Available Options menu. The utility displaysascrollablelist of active Btrieve
files such as the following:

Active Btrieve Files

5 YS tHWSL-DEMODATA-PATIENTS . DTA

3Y3 :USERS-GHERNAND.-PROJECT . DAT
SY3 :USERS-MOMEARA-NUSIC.DAT

Thefile pathnames appear in alphabetic order. To update thislist, press Insert.

Displaying Additional Information About an Active File

For further information about a particular file, highlight the desired filename
listed on the Active Btrieve Files screen and press Enter.

The utility displays a File Information screen similar to the screen shown in
Figure 14 on page 113, providing information about the file you selected.
Since the utility dynamically updates the statistics shown on this screen, you
may notice the values changing as you view the screen.
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Figure 14  Monitor Utility: Active Resources: File Information Screen

3¥5 :NUSOL-DEMODATA-PATIENTS . DTA

Handles

Open Mode
Page Size
TTS Flag

Record Locks

Read-Only Flag

Transaction Lock: N

1

: NORMAL MODE
1 2048

N

) |

|

For an explanation of each field that appears on thisscreen, refer to Table 2 on
page 113, which describes all the fields associated with the Active Resources
option.

Table 2 Active Resources Field Descriptions
Field Description
Handles Shows the number of Btrieve handles the user has as a result of opening files.
Btrieve creates a handle each time a user opens a file; therefore, a single user
can have several handles for the same file.
Open Mode Indicates the mode used to open the file:

Accelerated

Exclusive

Normal

Read only

Page Size

TTS Flag

Read-Only Flag

The application that opened the file has shared, read/write access. With
Btrieve 6.x, Accelerated mode is equivalent to Normal mode unless the file is
flagged transactional.

The application that opened the file has exclusive access. Other applications
cannot open the file until the calling application closes it.

The application that opened the file has normal shared, read/write access.

The application that opened the file has read-only access; the application
cannot modify the file.

Indicates the page size (in bytes) of this file. (A page is the smallest unit of
storage that Btrieve moves between main memory and the disk.)

Indicates whether TTS™ is being used with the file. (For more information on
TTS, refer to your NetWare documentation.)

Indicates whether the file is flagged through NetWare as read only.
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Field

Description

Record Locks

Transaction Lock

Shows the lock status of the current record:
s—Single-record lock outside a transaction
S—Single-record lock within a transaction
m—Multiple-record lock outside a transaction
M—Multiple-record lock within a transaction
N—No record locks

Single-record locks allow a user to lock only one record at a time. Multiple-
record locks allow a user to lock more than one record at a time.

Indicates whether the entire file is locked by a transaction. A transactional file
lock exists only as long as the application that opened the file is processing a
transaction. Y indicates the entire file is locked. N indicates the file is not
locked.

Listing All Users Accessing a File

From the Active Resources option’s File Information screen, you can display
alist of all users currently accessing the designated file.

Press Enter to display ascrollablelist of active Btrieve users, which will look
similar to the screen shownin Figure 15 on page 114. (Again, refer to Table 2
on page 113 for a description of each field on this screen.)

Figure 15  Monitor Utility: Available Options: List of Active Btrieve Users
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Monitoring Btrieve Users with the User Information Option

You can use the User Information option on the Available Options menu to
perform the following tasks:

+ “Listing All Active Btrieve Users’ on page 115
+ “Listing Files Accessed by a Specific User” on page 118
+ “Deleting A User's SPX Connection to Btrieve” on page 118

Listing All Active Btrieve Users

To list all Btrieve users active on the current server, select User Information
from the Available Options menu.

The Btrieve Monitor utility displays ascrollable list of active Btrieve users
similar to the following:

| Active Btrieve Users

MOMEARA
NETWARE SQL

The utility identifies each active user based on user location, as follows:

+ If the user islocated at aworkstation, the utility displays the username
(such as JDOE).

+ If theuser islocated at alocal server, the utility displays either the
process-supplied, two-character agent ID or the full name of the process
(such as Scalable SQL ™),

+ |f theuser islocated at aremote server, the utility displays either the
process-supplied, two-character agent ID or the full name of the process
(such as Scalable SQL), provided the utility can determine the full name.

To update the list of active users, press Insert.

To display information about a user, highlight the username on the Active
Btrieve Users screen and press Enter. A User Information screen similar to
that shown in Figure 16 on page 116 appears.
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Figure 16  Monitor Utility: Available Options: User Information Screen
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Since the utility dynamically updates the statistics displayed on this screen,
you may notice the values changing as you view the information.

Table 3 on page 116 includes a description of each field that appears on the
User Information screen.

Table 3 User Information Field Descriptions
Field Description
Handles Shows the number of Btrieve handles the user has as a result of opening files.

Connection Number

Task Number

Btrieve creates a handle each time a user opens a file. A single user can
therefore have several handles for the same file.

Displays the NetWare connection number of the process if the process
originates at a workstation. If the process originates at a server, this column

is empty.

Contains the process-supplied task number if the process originates at the
server, a MS Windows workstation, or an OS/2 workstation. If the process
originates at a DOS workstation, this column contains the SPX socket
number.
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Field

Description

Site

User Location

Locks Used

Locks Available
Records Read
Records Inserted
Records Deleted
Records Updated

Disk Accesses

Specifies the location of the user process, as follows:
LS—Local server
RS—Remote server

WS—Workstation

Identifies the user process, as follows:

+ |f the user is located at a workstation, this column contains the network
number and node address.

+ |[f the user is located at the server, this column contains the server name.

Indicates the number of locks that the user has explicitly requested. The
number of locks in use varies, depending on whether the user is in a
transaction, as follows:

+ If the user is outside a transaction, this number indicates the number of
records that the user has explicitly locked.

+ |If the user is inside a concurrent transaction, this number indicates the
number of pages in the file that the user has explicitly locked. Although the
user actually requests record locks, these are converted to page locks
inside a concurrent transaction. Consequently, five record locks are shown
as two page locks if the five records are stored on two pages.

+ |[fthe user is inside an exclusive transaction or the user holds no locks, this
number is zero.

Indicates the total number of read locks available to the user.
Number of records the user has read.

Number of records the user has inserted.

Number of records the user has deleted.

Number of records the user has updated.

Shows the number of times the user has made Btrieve calls that required disk
I/0.
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Field Description

Cache Accesses Shows the number of times the user has made Btrieve calls that accessed the
Btrieve cache buffers.

Listing Files Accessed by a Specific User

Whilethe User Information screen is displayed, you can press Enter to list all
Btrieve files currently accessed by that user. The Active Btrieve Files screen,
similar to the following, appears:

Active Btrieve Files

5 Y5 tHWSOL-DEMODATA-PATIENTS . DTA

3Y5 :USERS-GHERNAND.-PROJECT . DAT

To update the list of active Btrieve files, press Insert.

Deleting A User’s SPX Connection to Btrieve

Deleting a user’s connection removes that user from thelist of active Btrieve
users and terminates the user's SPX connection to Btrieve.

Follow these steps to delete a user’s SPX connection:
1 Select the User Information option on the Available Options menu.

2 Onthe Active Btrieve Users screen, highlight the user connection that
you want to delete, and press the Delete key.

3 In the prompt box that appears, select Yes if you are sure you want to
delete the specified user. Otherwise, select No or press Esc.

NOTE: If the Btrieve Monitor utility does not list a connection number for the user
you want to delete, but the NetWare connection has been terminated, then a
Btrieve session is still active for that user. You must restart the workstation that
originated the Btrieve session to delete the user for that session.

You can avoid this problem by ensuring that your application issues a Btrieve
Reset operation to close active Btrieve files and release all resources held by the
application.

Monitoring Resources with the Resource Usage Option

The Resource Usage option on the Availabl e Options menu shows you (in real
time) the total resourcesin use by the Btrieve NLM since it was loaded.
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When you select this option, the Btrieve Monitor utility displays the Btrieve
Resource Usage screen, shown in Figure 17 on page 119.

Figure 17  Monitor Utility: Available Options: Btrieve Resource Usage Screen
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Since the utility dynamically updates the statistics shown on this screen, you
may notice the totals changing as you view the information.

NOTE: The Current values on the Btrieve Resource Usage screen are cumulative from

the time you first access the screen.

Table 4 on page 119 includes a description of each field and an explanation of
each statistic that appears on the Resource Usage screen.

Table 4 Resource Usage Field Descriptions
Field Description Statistics Explanation
Files Number of active Btrieve files. Current Number of active Btrieve files.
Peak Highest number of Btrieve files that
have been open simultaneously
since the Btrieve NLM was loaded.
Maximum Value set for the Number of Open
Files configuration option.
Handles Number of handles issued for Current Number of active file handles.

Btrieve files.
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Field Description Statistics Explanation
Peak Highest number of handles used
simultaneously since the Btrieve
NLM was loaded.
Maximum Value set for the Number of
Handles configuration option.
Locks Number of implicit (system) Current Number of implicit active page
page locks involved in locks.
concurrent transactions.
Peak Highest number of implicit page
locks used simultaneously since the
Btrieve NLM was loaded.
Maximum Maximum simultaneous page locks
that the system will allow.
Transactions Number of concurrent and Current Number of active concurrent and
exclusive transactions. exclusive transactions.
Peak Highest number of transactions
active simultaneously since the
Btrieve NLM was loaded.
Maximum Value set for the Number of
Transactions configuration option.
Clients Number of Btrieve processes. Current Number of active Btrieve
processes.
A process can be a BSPXCOM Peak Highest number of processes
thread representing a client, a simultaneously active since the
Message Router thread Btrieve NLM was loaded.
representing a client, or a client
NLM on the present server.
Maximum Value set for the Number of Remote
Sessions configuration option.
Threads Number of programs or program  Current Last system snapshot of active

threads calling Btrieve
simultaneously.

programs or program threads
calling Btrieve simultaneously.
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Field Description Statistics Explanation

Peak Maximum value ever encountered
for the Current value since the NLM
was loaded.

Monitoring SPX Activity with the Communication Statistics Option

The Communication Statistics option on the Available Options menu shows
you (inreal time) the network requests, packet buffers, and sessionsin use for
the communications module you have |oaded.

When you select this option, the Btrieve Monitor utility displays the
Communications Statistics screen for BSPXCOM, BSPXSTUB, or
RSPXSTUB (depending on which communications module is loaded). This
screen is similar to that shown in Figure 18 on page 121.

The communication activity shown on this screen reflects the communication
activity of the communications module loaded at your server:

+ |f you loaded BSPXCOM, you seeincoming and outgoing SPX statistics.
+ |f you loaded BSPXSTUB, you see al zeros for the communication
statistics.

Figure 18  Monitor Utility: Available Options: Communications Statistics Screen
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+ If you loaded RSPXSTUB, you see incoming and outgoing SPX
communication statistics from the M essage Router.

This screen does not show the communication activity of any remote NLMs.
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NOTE: The Total values shown on this screen are cumulative from the time Btrieve is
loaded. The Current values are cumulative from the time you display the screen.

Table 5 on page 122 includes a description of each field and an explanation of
each statistic that appears on the Communication Statistics screen.

Table 5 Communication Statistics Field Descriptions
Field Description Statistics Explanation
Btrieve Number of network requests the  Current Current value since the last screen
Requests NLM has processed from update.

workstations or remote server-
based applications.

Total The number of requests received
since the Btrieve NLM was loaded.

Concurrent Number of remote requests the  Current Current value since the last screen
Processes NLM processes at one time. update.

Max The maximum number of remote
clients the Btrieve NLM can process
at one time.

SPX Packet Number of SPX packet buffers  Available Current number of available packet
Buffers available to the NLM. buffers (as of the last screen
update).

Max Value set for the maximum number
of available packet buffers. Each
session is allocated two packet
buffers for Btrieve requests.

Unprocessed Number of SPX packets the Current Current value since the last screen
SPX Packets NLM has received but not yet update.
processed.
SPX Packets Number of SPX packets the Current Current value since the last screen
Received NLM has received from update.
applications.
Total The number of packets received
since the communications NLM
was loaded.
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Field Description Statistics Explanation
SPX Packets Number of SPX packets the Current Current value since the last screen
Sent NLM has sent to other update.
applications.
Total The number of packets sent since

SPX Requests
Processed

SPX Sessions

the communications NLM was
loaded. The total packets sent may
be larger than the total packets
received because a single request
received might produce several
packets sent.

Number of SPX requests the Current Current value since the last screen
NLM has processed. update.

Total The number of requests processed
since the communications NLM
was loaded.

Number of remote clients who Current Current value since the
have established SPX sessions communications NLM was loaded.

with the communications NLM.

Max Value set for the Number of Remote
Sessions configuration option.

Peak Highest value since the
communications NLM was loaded.
This value indicates the highest
number of SPX clients that have
simultaneously had concurrent
active sessions with the
communications NLM.

NetWare Btrieve Maintenance Utility

The Btrieve Maintenance utility (BUTIL.NLM) isacommand-line utility that
allows you to create, manipulate, and recover Btrieve data files using the
BUTIL commands.

The Maintenance utility runsasan NLM at the server. You can accessit at the
server console or at a workstation through the RCONSOLE utility. You can
execute the Maintenance utility commands from the server command line or
from acommand file.
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This section discusses the following topics:

+ “System Requirements for the NetWare Btrieve Maintenance Utility” on
page 124

+ “Maintenance Utility Overview” on page 124

+ “NetWare Btrieve Maintenance Utility Commands’ on page 128
System Requirements for the NetWare Btrieve Maintenance Utility

To run the Maintenance utility, be sure that the following are installed on your
server:

* NetWare® 4 or later

Running NetWare Btrieve 6.1x in a NetWare 3.11 or 3.12 environment
requires the AFTER311.NLM, which Btrieve |oads automatically.

+ Btrieve 6.1x or later

In addition, make sure the following files are loaded in the SY S:SY STEM
directory of the server (the NetWare INSTALL utility places them there
automatically during installation):

+ BUTIL.NLM—NetWare Btrieve 6.1x Maintenance utility
+ BUTIL.MSG—Message file for the Maintenance utility

Maintenance Utility Overview

This section providesinformation you need to know before using the NetWare
Btrieve Maintenance utility commands. It discusses the following topics:

+ “Command Format” on page 124

+ “Fundamental Concepts for Using the Maintenance Utility Commands’
on page 125

+ “Command Files’ on page 126

NOTE: If you have used the utility before, you may want to skip to the individual
command discussions in “NetWare Btrieve Maintenance Utility Commands” on
page 128. The commands are discussed in alphabetic order.

Command Format

The format for the Maintenance utility commandsis as follows:

LOAD BUTIL [-command [parameter ...l1] | [@commandFile]
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-command A Maintenance utility command, such as COPY.
You must precede the command with a space followed by a dash ( -).
Table 6 on page 128

parameter Information that the command may require.

The discussions of the individual commands (in “NetWare Btrieve
Maintenance Utility Commands” on page 128

@commandFile Full pathname of a NetWare Command file.

The commands are listed and their functions are summarized in Table 6 on
page 128.

Fundamental Concepts for Using the Maintenance Utility Commands

The following paragraphs describe concepts you should understand before
using the Maintenance utility commands. For more detailed information about
these concepts, see Appendix A, “Btrieve Concepts,” on page 173 and
Appendix B, “Description Files,” on page 235

Filenames

The Maintenance utility runs asan NLM. The NLM environment does not
recognize drive letters or environment variables. Thus, for commands that
reguire afilename, the name must include the full pathname, such as

SY S\NWSQL\DEMODATA\PATIENTS.DTA. If you do not specify a
volume, the utility assumes SY S: is the volume.

Owner Names

Btrieve allows you to restrict access to afile by specifying an owner name.
Since owner names are optional, the files you use with this utility may or may
not require an owner name.

If the file requires an owner name, you must specify it using the /O option.
(You can also use a dash with this option, asin -O.) Owner names are case
sensitive; that is, Sandy and SANDY are not considered to be the same. You
can follow the /O option with an owner name or an asterisk (*). If you use an
asterisk, the utility prompts you for an owner name.
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Command Files

Description Files

A description fileisan ASCII file containing information that the
Maintenance utility commands CREATE, INDEX, and SINDEX need to
perform their operations.

Description files contain one or more elements. An element consists of a
keyword, followed by an equal sign (=), followed by avalue (with no space
separator). Each element in the description file corresponds to a particular
characteristic of aBtrieve file or key definition. For additional information,
see “ Sample Description File for the CREATE Command” on page 133.

Continuous Operation

Continuous operation is a Btrieve feature that allows you to back up files
while they are in use by Btrieve applications. Two Maintenance utility
commands, STARTBU and ENDBU, begin and end continuous operation on
afileor set of files.

When continuous operation begins, Btrieve creates a temporary Btrieve file
(called adeltafile) for each datafile in order to record any changes made to
that file while the backup istaking place. Thistemporary file may surpassthe
size of the origina datafileif users make extensive changesto the file during
continuous operation.

When continuous operation ends, Btrieve updatesthe master Btrievefileswith
changes stored in the delta files. Btrieve del etes the deltafiles as soon as all
applications close the corresponding Btrieve files.

NOTE: As indicated above, when you place a Btrieve file into continuous operation
mode, Btrieve creates a temporary file with the same name as the data file but with a
/W extension. Therefore, do not create multiple Btrieve files with the same names but
different extensions. For example, do not use a naming scheme such as INVOICE.HDR
and INVOICE.DET for your Btrieve files.

To back up files using continuous operation, issue the BUTIL -STARTBU
command followed by the filename or set of files. Then run your backup
program. To stop continuous operation, issuethe BUTIL -ENDBY command.
(See“"ENDBU” on page 136 for additiona information about this operation.)

HINT: The best time to place Btrieve data files into continuous operation for backup is
when the fewest users will be making modifications to the files.

You can use acommand file to perform either of the following tasks:
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+ Execute acommand that istoo long to fit on the command line.

+ Execute acommand that you use often by entering the command oncein
the command file and then executing the command file as often as you
want.

Command files contain the sameinformation asthat required on the command
line.
Rules for Command Files

Observe the following rules when creating a Maintenance utility command
file:

+ You must limit each line to 130 characters.

Lines longer than 130 characters could cause the server to end
abnormally. For this reason, do not place long Maintenance utility
commands in a server command (.NCF) file.

+ You cannot split asingle parameter across two lines.

+ You can specify only one command per command file.

Command File Example

Thefollowing is an example command file, COPY PATS.CMD. Thefilecals
the BUTIL -CLONE command to clonethe file PATIENTS.DTA.

-clone sys:\nwsgl\demodatalallpats.dta
sys:\nwsgl\demodata\patients.dta
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The following command uses the COPY PATS.CMD file:

load butil esys:\nwsgl\demodata\copypats.cmd

NetWare Btrieve Maintenance Utility Commands

Table 6

This section describes the Maintenance utility commands and explains when
and how to use each one. Table 6 on page 128 lists each command in
alphabetical order and briefly describes what each command does. Following
that is a discussion of each individual command.

Maintenance Utility Commands

Command

Description

“CLONE" on page
129

“CLROWNER” on
page 131

“COPY” on page 131

“CREATE” on page
133

“DROP” on page 135

“ENDBU” on page
136

“INDEX” on page 137
“LOAD” on page 139

“RECOVER” on page
141

“SALVAGE” on page
144

“SAVE” on page 144

“SETOWNER” on
page 146

“SINDEX” on page
147

Creates a new, empty Btrieve file using an existing file's specifications and key
definitions.

Clears (drops) the owner name associated with a Btrieve file.

Copies the contents of one Btrieve file to another.

Creates a Btrieve file.

Drops an index.

Ends continuous operation on Btrieve files defined for backup.

Creates an external index file.
Loads the contents of a sequential file (ASCII) into a Btrieve file.

Reads data sequentially from a Btrieve file and writes the results to a sequential
(ASCII) file.

Examines a file's Page Allocation Table (PAT) to determine if corruption has
occurred and if repair is required.

Reads data along a key path and writes the results to a sequential (ASCII) file.

Assigns an owner name to a Btrieve file.

Creates an index.
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Command

Description

“STARTBU” on page
148

“STAT” on page 148

“VER” on page 150

Starts continuous operation on files defined for backup.

Reports statistics about file attributes and current sizes of Btrieve files.

Displays the version of the Btrieve NLM that is loaded at the server.

CLONE

At any time while using the Maintenance utility commands, you can enter the
following to display alist of these commands:

load butil

The utility responds with the screen shown in Figure 19 on page 130.

The CLONE command creates a new, empty Btrieve file with the samefile
specifications as an existing file including any supplemental indexes, but
excluding the owner name.

The new Btrieve fileincludes all the defined key characteristics, such as key
position, key length, or duplicate key values, contained in the existing,
origind file.
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Figure 19  Maintenance Utility: Command Syntax Screen

The command syntax is as follouws:

BUTIL -CLONE <outputBtrieveFile> <sourceBtrieveFile> [ 0<ouneri>]

BUTIL -CLROWNER <btrieveFile> <{/0<{ouner>>

BUTIL BcommandFile

BUTIL -COPY <inputBtrieveFile> <outputBtrieveFile> [-0<{ounerl>
[-0<ouners>11]

BUTIL -CREATE <btriewveFile> <descriptionFile>

BUTIL -DROP <btrieveFile> <keyNumber> [-0<ouwner:]

BUTIL -ENDBU [<btrieveFile> | <@fileName>]

BUTIL -INDEX <btrieveFile> <indexFile> <descriptionFile> [-0<ouner>:]

BUTIL -LOAD <inputFile> <{btrieveFile> [-0<ouner:]

BUTIL -RECOVER <btrieveFile> <outputFile> [-D<ouwner>]

BUTIL -3SALVAGE <btrieveFile> [ 0<ouwner:]

BUTIL -SAVE <btrieveFile> <outputFile> [Y indexFile i N keyNumber]
[-0<ouner>]

BUTIL -SETOWNER <btrieveFile> <{-/0<ouner>> <{level>

BUTIL -SINDEX <btrieveFile> <descriptionFile> [-0<ouner>]

BUTIL -STARTBU <btrieveFile> | <@listFile>

BUTIL -STAT <btrieveFile> [-0<ouner>]

BUTIL -VER
<Pres=z any key to continue’

Format

LOAD BUTIL -CLONE outputBtrvFile sourceBtrvFile [/Oowner]

outputBtrvFile The full pathname you want to use for the new, empty Btrieve file.

sourceBtrvFile The full pathname of the existing, original Btrieve file you want to
replicate.

owner The owner name, if any, for the source Btrieve file. The new Btrieve

file will not have an owner name.

Remarks

Btrieve 6.x allows amaximum of 23 key segmentsin aBtrievefilewith apage
size of 1,024 bytes. Therefore, the CLONE command sets the page sizein the
new Btrieve fileto 2,048 bytes if the existing Btrieve file contains 24 key
segments and has a page size of 1,024 bytes.
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CLROWNER

This expansion occurs if the existing Btrieve file has aformat earlier than
Btrieve 6.0 and the Btrieve NLM was not loaded with the Create Btrieve Files
in Pre 6.x Format configuration option.

Example

The following command creates the NEWAPPDTA file by cloning the
PATIENTS.DTA file.

load built -clone sys:\nwsgl\demodata\newapp.dta
sys:\nwsgl\demodata\patients.dta

HINT: If you are trying to recover from receiving a Status Code 30 (The specified file is
not a Btrieve file) and you suspect that the header page of the source file might be
damaged, try creating the new Btrieve file by using the BUTIL -CREATE command with
a description file.

The CLROWNER command clears (drops) the owner name of a Btrievefile.

Format

LOAD BUTIL -CLROWNER btrvFile /Oowner

btrvFile

owner

The full pathname of the Btrieve file.

The owner name to be cleared (dropped).

COPY

Example

The following command clears the owner name for the PATIENTL1.DTA file.
The owner name for thefileis Sandy.

load butil -clrowner sys:\nwsqgl\demodata\patientl.dta /OSandy

The COPY command copies the contents of one Btrieve file to another.

COPY retrieves each record in the input Btrieve file and insertsit into the
output Btrieve file. The record size must be the same in both files. After
copying therecords, COPY displaysthe total number of recordsinserted into
the new Btrievefile.

NOTE: COPY performs in a single step the same functions as a RECOVER command
followed by a LOAD command.
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Format

LOAD BUTIL -COPY inputBtrvFile outputBtrvFile [/Oownerl [/
Oowner?2] ]

inputBtrvFile The full pathname of the Btrieve file from which you want to transfer
records.
outputBtrvFile The full pathname of the Btrieve file into which you want to insert

records. The output Btrieve file can contain data or be empty.

ownerl The owner name of the input Btrieve file, if required.

If only the output Btrieve file requires an owner name, specify /O
followed by a blank for ownerl (as illustrated in the example).

owner2 The owner name of the output Btrieve file, if required.

Remarks

Using the COPY command, you can create a Btrieve file that contains data
from an old file but has new key characteristics.

To do so, proceed as follows:

1 Usethe CREATE command to create an empty Btrieve file with the
desired key characteristics (key position, key length, or duplicate key
values).

2 Usethe COPY command to copy the contents of the existing Btrievefile
into the newly created Btrievefile.

Example

The following command copies the recordsin PATIENTS.DTA to
NEWPATS.DTA. The PATIENTS.DTA input file does not require an owner
name, but the NEWPATS.DTA output file uses the owner name Pam.

load butil -copy sys:\nwsqgl\demodata\patients.dta
sys:\nwsqgl\demodata\newpats.dta /O /OPam

If you omit the first /O from this example, the utility assumes that the owner
name Pam belongs to the input Btrieve file, not the output Btrievefile.
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CREATE

The CREATE command generates an empty Btrieve file using the
characteristics you specify in adescription file.

Before you can use the CREATE command, you must create adescriptionfile
to specify the new key characteristics. For moreinformation, see Appendix B,
“Description Files,” on page 235

Format

LOAD BUTIL -CREATE btrvFile descriptionFile

btrvFile

descriptionFile

The full pathname of the Btrieve file you want to create.

If the pathname is the name of an existing Btrieve file, this
command creates a new, empty Btrieve file in place of the existing
Btrieve file. Any data that was stored in the existing Btrieve file is
lost and cannot be recovered.

However, Btrieve does not create a new Btrieve file if you specify
replace=n in the description file. (For an example, see “Replace
Existing File” on page 247 in Appendix B.)

The full pathname of the description file containing the
specifications for the new Btrieve file.

Example

The following command creates a Btrieve file named PATIENTS.DTA using
the description provided in the BUILD.DES description file.

load butil -create sys:\nwsgl\patients.dta
sys:\nwsgl\build.des

Sample Description File for the CREATE Command

The sample description file shown in Figure 20 on page 134 creates a Btrieve
filewith apage size of 512 bytes (page =512). The fixed-length portion of the
record is 98 bytes long (record=98).
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Figure 20 Sample Description File for the BUTIL -CREATE Command

record=98 variable=y truncate=n compress=y ] File

key=2 page=512 allocation=100 replace=n oce .
fthreshold=20 vats=y _ Specmcanons
position=1 length=5 duplicates=y B KeyO
modifiable=n type=string alternate=y Segrnentl
nullkey=allsegs value=20 segment=y —
position=6 length=10 duplicates=y ] Key O
modifiable=n type=string alternate=y Segrnent2
nullkey=allsegs value=20 segment=n -
position=16 length=2 duplicates=n n Kev 1
modifiable=y type=numeric descending=y ey
alternate=n nullkey=n segment=n -

name=C: /upper.alt

The file also specifies the following:
+ Variable-length records (variable=y)
+ No blank truncation (truncate=n)
+ Data compression (compress=y)
* Free space threshold of 20 percent (fthreshol d=20)
+ Variable-tail Allocation Tables (vats=y)

Btrieve preallocates 100 pages, or 51,200 bytes, when it creates the file
(allocate=100). Thefile hastwo keys: Key 0 and Key 1 (key=2).

Key 0 isasegmented key with two segments. The first segment of Key 0 has
the following key attributes, or characteristics:

+ Begins at thefirst byte in the record (position=1)
+ Is5 byteslong (length=5)

+ Allows more than one record to have the same value for that key
(duplicates=y)

+ Does not allow the key to be modified (modifiable=n)
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DROP

*

Defines the key type as an alphanumeric string (type=string)

*

Specifies that the key uses an alternate collating sequence (alternate=y)
that is defined in the ACS file UPPER.ALT (name=path/upper.alt)

+ Specifiesexcluding from theindex those recordsin which all the bytesin
all segments of akey contain anull value (nullkey=allsegs)

*

Defines the null value as an ASCII blank character, or space (value=20)
+ Specifies a second segment (segment=y)

The second segment of Key 0 has the same key attributes as the first segment,
except that it begins at the sixth byte in the record (position=6), is 10 bytes
long (length=10), and is not followed by another segment (segment=no).

Key 1, which begins at the sixteenth byte and is two byteslong, is anumeric,
nonsegmented key that does not alow duplicates but permits modification. It
is sorted in descending order.

For detailed information about file and key attributes, refer to Appendix B,
“Description Files,” on page 235

The DROP command removesan index from aBtrievefile and adjuststhe key
numbers of any remaining indexes, subtracting 1 from each subsequent key
number.

If you do not want to renumber the keys, you can add a bias of 128 to the key
number you specify to be dropped. Thisrenumbering feature isavailable only
for Btrieve 6.x files.

Format

LOAD BUTIL -DROP btrvFile keyNumber [/Oowner]

btrvFile

keyNumber

owner

The full pathname of the Btrieve file from which you are dropping the index.

The number of the index you want to remove.

If you want to preserve the original key numbers, add a 128 bias to the key
number you specify.

The owner name for the Btrieve file, if required.
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ENDBU

Examples

In both of the following examples, PATIENTS.DTA has three keys. The
original keysin the file were numbered O, 1, and 2.

In thefirst example, the BUTIL -DROP command drops key number 1 from
the PATIENTS.DTA file and renumbers the remaining keys as 0 and 1.

load butil -drop sys:\nwsqgl\demodata\patients.dta 1

In the following example, the DROP command drops key number 1 and does
not renumber the keys (indicated by the number 129—key number 1 plus the
128 bias). The key numbers remain 0 and 2.

load butil -drop sys:\nwsgl\demodata\patients.dta 129

The ENDBU command ends continuous operation on a Btrieve file or set of
Btrieve files previously defined for backup.

Execute this command after you have issued the STARTBU command and
your backup utility has finished running. (For more information on the
STARTBU command, see “STARTBU” on page 148. For more information
on continuous operation, see “ Continuous Operation” on page 126.)

1 To back up Btrieve files using continuous operation, first issue the
command, followed by the Btrieve filename or the name of the text file
containing the list of file you want to place in continuous operation:
load butil -startbu <btrvFile | @filename>]

2 Run your backup program.

3 Stop continuous operation by issuing the following command:1oad
butil -endbu [btrvFile | @filename]
NOTE: When you place a Btrieve file into continuous operation mode, Btrieve
creates a temporary file with the same name as the Btrieve data file, but with a .M
extension. Therefore, do not create multiple Btrieve files with the same names but

different extensions. For example, do not use a naming scheme such as
INVOICE.HDR and INVOICE.DET for your Btrieve files.

Format

LOAD BUTIL -ENDBU [btrvFile | @filename]

btrvFile

The full pathname of the Btrieve file for which you want to end continuous
operation.
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@filename

The name of a text file containing a list of Btrieve files for which you want to end
continuous operation.

The text file must contain the full pathname for each Btrieve file, separated by a
space or carriage return/line feed. This list of files is typically the same as the
list used with the STARTBU command.

INDEX

If you do not specify any Btrieve files when issuing the LOAD BUTIL -
ENDBU command, the utility stops continuous operation on all Btrieve files
initialized by BUTIL -STARTBU and currently running in continuous
operation mode.

Example

The following example ends continuous operation on the PATIENTS.DTA
file.

load butil -endbu sys:\nwsgl\demodata\patients.dta

ThelNDEX command buildsan external index filefor an existing Btrievefile,
based on afield not previously specified as akey in the existing file.

Before you can use the INDEX command, you must create a description file
to specify the new key characteristics. (For more information on description
files, see Appendix B, “Description Files,” on page 235)

The external index file created is a key-only Btrieve file. The recordsin the
new file consist of the following:
+ The 4-byte address of each record in the existing Btrievefile
+ The new key value on which you want to sort
NOTE: If the key length you specify in the description file is 10 bytes, the record

length of the external index file would be 14 bytes (10 plus the 4-byte address).
Format

LOAD BUTIL -INDEX btrvFile indexFile descriptionFile [/
Oowner]

btrvFile

The full pathname of the existing Btrieve file for which you want to
build an external index.
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indexFile The full pathname of the index file in which Btrieve should store the
external index.

descriptionFile The full pathname of the description file you have created
containing the new key definition.

The description file should contain a definition for each segment of
the new key.

owner The owner name for the Btrieve file, if required.

Remarks

The INDEX command creates the external index file and then displays the
number of records that were indexed. If you want to retrieve the Btrieve file's
records using the external index file, use the SAVE command (described in
“SAVE” on page 144).

Sample Description File for the INDEX Command

Thedescription fileshownin Figure 21 on page 138 illustration definesanew
key with one segment.

The key begins at byte 30 of the record and is 10 bytes long. It allows
duplicates, is modifiable, is astring type, and uses no aternate collating
sequence.

Figure 21  Sample Description File for the INDEX Command

position=30 length=10 duplicates=y modifiable=y
type=string alternate=n segment=n

Example

The following command creates an externa index file called NEWPAT.IDX
using aBtrievefile called PATIENTS.DTA. The PATIENTS.DTA file does
not require an owner name.
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LOAD

The description file containing the definition for the new key is called
NEWIDX.DES.

load butil -index sys:\nwsgl\demodata\patients.dta
sys:\nwsgl\demodata\newpat.idx
sys:\nwsgl\demodata\newidx.des

The LOAD command inserts records from an input sequential (ASCII) file
into aBtrievefile.

LOAD performs no conversion on the datain the input sequential file. After
the utility transfers the recordsto the Btrievefile, it displays the total number
of records |oaded.

Before running the LOAD command, you must create theinput sequential file
and the Btrievefile. You can create the input sequential file, in the required
format (as explained subsequently), using a standard text editor or an
application. You can create the Btrieve file using either BUTIL -CREATE or
BUTIL -CLONE.

Format

LOAD BUTIL -LOAD inputFile btrvFile [/Oowner]

inputFile

btrvFile

owner

The full pathname of the ASCII sequential file containing the records to be
loaded into a Btrieve file.

The full pathname of the Btrieve file into which you want to insert the records.

The owner name for the Btrieve file, if required.

Required File Format

Recordsin the input sequential file must be in the following format:

+ Thefirst field must be aleft-adjusted integer (in ASCII) that providesthe
length of therecord. Thisfield does not include the carriage return or line
feed.

+ For files with fixed-length records, the length you specify should equal
the record length of the Btrievefile.

+ For files with variable-length records, the length you specify must be at
least as long as the minimum fixed length of the Btrievefile.
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A separator (either acomma or ablank) must follow the length field.

The record data follows the separator. The length of the data must be the
exact number of bytes specified by the length field.

A carriagereturn/linefeed (ODOA hexadecimal) must terminate each line.
The carriage return/line feed is not included in the length value at the
beginning of the line, and LOAD does not insert the carriage return/line
feed into the Btrieve file.

Thelast line in the file must consist of the end-of-file character (Ctrl+Z
or 1A hexadecimal). The SAV E and RECOV ER commands and most text
editors automatically insert this character in thefile.

You can create an input sequential file using either atext editor or an
application, as follows:

+ |f you use atext editor to create the input sequential file, pad each record

with blank spaces as necessary to fill the record to the length you
specified at the beginning of the record. Fields containing binary data
cannot be edited with most text editors.

If you use an application to create the input sequential file, append a
carriage return/line feed to the end of each record and include an end-of-
file character (Ctrl+Z or 1A hexadecimal) asthe last linein thefile. The
sequential 1/O calls provided by most high-level language processors
insert carriage return, line feed, and end-of-file characters automatically.

The following illustration shows the correct format for recordsin the input
sequential file. For this example, the Btrieve file has a defined record length

A

of 40 bytes.
40, The record follows the comma delimiter <CR/LF>
| A
Data
Carriage Return
or Line Feed
L Comma Delimiter
L Record Length Blank Pad
for Proper Length
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RECOVER

Example

The following example loads sequential records from the PATIENTS.ADR
fileintothe PATIENTS.DTA file. The owner nameof the PATIENTS.DTA file
is Sandy.

load butil -load sys:\nwsqgl\demodata\patients.adr
sys:\nwsgl\demodata\patients.dta /OSandy

The RECOVER command extracts data from a Btrieve file and placesit in a
sequential (ASCII) file that has the same format as the input sequential file
used by the LOAD command.

This command is often useful for extracting some or al of the datafrom a
damaged Btrieve file. The RECOVER command may be able to retrieve
many, if not all, the file's records. You can then use the LOAD command to
insert the recovered records into a new, undamaged Btrievefile.

NOTE: The Maintenance utility performs no conversion on the data in the records.
Therefore, if you use a text editor to modify an output file containing binary data, be
aware that some text editors may change the binary data, causing the results to be
unpredictable.
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The RECOVER command performs the following actions:

+ Checksthefile's Page Allocation Table (PAT) and reconstructsiit, if you
reguest this. The PAT is the part of the Btrieve file that maintains a map
of each page's physical location.

+ Readsrecordsin physical order from the Btrieve file, using Btrieve Step
operations.

+ Creates a sequential file that is compatible with the required format for
the LOAD command. (See“Required File Format” on page 139 for more
information about the format.)

+ Displaysthe total number of recovered records.

Format

LOAD BUTIL -RECOVER btrvFile outputFile [/Oowner]

btrvFile The full pathname of the Btrieve file from which you want to recover data.

outputFile The full pathname of the ASCII sequential file where you want the utility to store
the recovered records.

owner The owner name for the Btrieve file, if required.

Remarks

If the file's PAT is damaged, a prompt similar to the following appears:

The file’s Page Allocation Table seems to be damaged. BUTIL
*strongly* recommends that you make a backup copy before
continuing. Continue? 1=Yes 2=No

By default, the prompt displays 2 (indicating No) on the next line. Thisallows
you to exit the RECOVER command and back up the Btrieve file before
proceeding. If you have already backed up the Btrievefile, enter 1 to continue
running the RECOV ER command.

The RECOVER command allows you to set the Btrievefile's page size. It
displays the following prompt:

Enter the page size or 0 to quit: 512

Thevalue displayed at this prompt isthe result of an attempt to determine the
original pagesize of the Btrievefile. If thisvalueisincorrect, enter the correct
page size.
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If you enter a page size that differs from the original page size, theresult is
unpredictable. If you are unsure of the correct page size, change the value as
prompted by the utility.

NOTE: NetWare Btrieve specifies that 6.0x and 6.1x files with a page size of 512 can
be no larger than 2 gigabytes in size but does not enforce this limit. Therefore, when a
file grows beyond the 512 page-size limit, NetWare Btrieve returns Status Code 132
(The file is full).

If the logical disk drive containing your output sequential file becomes full
beforethe entire Btrievefile has been recovered, the utility stops, indicatesthe
number of records already recovered, and displays the following prompt:

The disk volume is full. Enter new file name to continue or a
period to quit.

To continue running the RECOVER command using an additional output
sequential file, complete one of the following steps:

+ |f you arerecovering the Btrievefileto diskettes, remove the full diskette
and replace it with another formatted diskette.

+ If you arerecovering the Btrievefile to ahard disk, specify another
logical disk drive that has space available.

In either case, enter the full pathname of the Btrieve file you want to use to
continue storing records, and then press Enter. The utility continues copying
records from the Btrieve file to the new output sequential file. This process
creates multiple sequential filesthat you must load separately with the LOAD
command.

If the RECOVER command receives a variable page error (Status Code 54),
it places all the data it can obtain from the current record in the output
sequential file and continues the recovery process.

Upon completion, the utility displays a message similar to the following:
16 records recovered. Operation completed successfully.
Example

The following example extracts records from the PATIENTS.DTA file and
writes them into the SEQPAT.DAT file.

load butil -recover sys:\nwsgl\patients.dta
sys:\nwsqgl\segpat.dat

Using NetWare Btrieve Utilities 143



SALVAGE

The SALVAGE command examines the records in afile's Page Allocation
Table (PAT) to determine whether corruption has occurred. (The PAT
maintains a map of the physical location of each page in the Btrievefile.) If
corruption has occurred, the utility asks if you want to repair the PAT.

Format

LOAD BUTIL -SALVAGE btrvFile [/Oowner]

btrvFile

owner

The full pathname of the Btrieve file containing the records you want to check.

The owner name for the Btrieve file, if required.

SAVE

Remarks

If the file's PAT is damaged, the utility reminds you that you should have a
backup of the Btrievefile before proceeding and asksif you want to repair the
file now. If you have already backed up the Btrievefile, enter Y. If you have
not backed up the Btrieve file, enter N.

After you enter Y, the utility asks you to enter a page size and provides you
with the result of itsattempt to determinethe original page size. If you suspect
that the value shown isincorrect, enter a new value.

The utility then attemptsto repair the Btrieve file, using the new value. If the
utility cannot repair the Btrievefile, it sends a message identifying the reason
why.

NOTE: The SALVAGE command does not save the records to a sequential file. You
must use the LOAD command to perform that operation.

The SAVE command retrieves records from a Btrieve file using a specified
index path and places them in a sequential file that is compatible with the
required format for the LOAD command.

You can then edit the sequential file and use the LOAD command to store the
edited datain another Btrievefile. (See “LOAD” on page 139 for more
information about the LOAD command.)
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SAVE generates asinglerecord in the output sequential file for each recordin
the input Btrieve file. Upon completion, SAVE displays the total number of
records saved.

NOTE: The Maintenance utility performs no conversion on the data in the records.
Therefore, if you use a text editor to modify an output file containing binary data, be
aware that some text editors may change the binary data, causing the results to be
unpredictable.

Format

LOAD BUTIL -SAVE btrvFile outputFile [Y indexFile | N
keyNumber] [/Oowner]

btrvFile

outputFile

indexFile

keyNumber

owner

The full pathname of the Btrieve file containing the records you want to save.

The full pathname of the ASCII sequential file in which you want the utility to
store the records.

The full pathname of an external index file by which you want to save records
if you do not want to save records using the default of the lowest key number.

The key number (other than 0) by which you want to save records if you do
not want to save records using the default of the lowest key number.

The owner name for the Btrieve file, if required.

Remarks

If the logical disk drive containing your output sequential file becomes full
before the entire Btrieve file has been saved, the utility stops, indicates the
number of records already saved, and displays the following message:

The disk volume is full. Enter new file name to continue or a
period to quit.

To continue the SAVE operation in another output sequential file, complete
one of the following steps:

+ If you are saving the Btrievefileto diskettes, removethefull diskette and
replace it with another formatted diskette.

+ |f you are saving the Btrieve file to a hard disk, specify another logical
disk drive that has space available.

In either case, enter the full pathname of the Btrieve file you want to use to
continue storing records, and press Enter. The utility continues copying
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records from the Btrieve file to the new output sequential file. Kegp in mind
that this process creates multiple sequential filesthat you must load separately
with the LOAD command.

Examples

The following two examplesillustrate how to use the SAV E command to
retrieve records from a Btrievefile.

The first example uses the NEWPAT.IDX external index file to retrieve
records from the PATIENTS.DTA file and store them in an unformatted text
file called PATIENTS.SAV:

load butil -save sys:\nwsqgl\demodata\patients.dta
sys:\nwsgl\demodata\patients.sav
sys:\nwsgl\demodata\newpat.idx

The next exampl e retrieves records from the PATIENTS.DTA file using key
number 3 and stores them in an unformatted text file called PATIENTS.SAV:

load butil -save sys:\nwsqgl\demodata\patients.dta
sys:\nwsgl\demodata\patients.sav N 3

SETOWNER
The SETOWNER command creates an owner for a Btrieve file.
Format
LOAD BUTIL -SETOWNER btrvFile /Oowner level
btrvFile The full pathname of the Btrieve file.
owner The owner name to be set.
level The type of access restriction for the Btrieve file. The possible values for

this parameter are as follows:

0—Requires an owner name for any access mode (no data encryption)
1—Permits read access without an owner name (no data encryption)
2—Requires an owner name for any access mode (with data encryption)

3—Permits read access without an owner name (with data encryption)
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SINDEX

Example

The following example creates an owner for the PATIENTS.DTA file. The
owner name is Sandy, and the restriction level is 1.

load butil -setowner sys:\nwsqgl\demodata\patients.dta /OSandy
1

The SINDEX command creates an additional index (called a supplemental
index in previous rel eases) for an existing Btrievefile.

The key number of the new index is one higher than the previous highest key
number for the Btrieve file. An exception to this numbering occurs when a
DROP command previously removed an index without renumbering the
remaining keys, thus producing an unused key number. In this case, the new
index receives the first unused number.

Before you can use the SINDEX command, you must create adescription file
to define key specificationsfor theindex. For moreinformation on description
files, see Appendix B, “Description Files,” on page 235

Format

LOAD BUTIL -SINDEX btrvFile descriptionFile [/Oowner]

btrvFile

descriptionFile

owner

The full pathname of the Btrieve file for which you are creating the
index.

The full pathname of the description file containing the description
of the index you want to create.

The owner name for the Btrieve file, if required.

Examples

The following example adds an index to the PATIENTS.DTA file. The name
of the description fileis SUPPIDX.DES.

load butil -sindex sys:\nwsqgl\demodata\patients.dta
sys:\nwsgl\suppidx.des
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STARTBU

The STARTBU command places afile or set of filesinto continuous operation
for backup purposes.

To back up files using continuous operation, first issue the LOAD BUTIL -
STARTBU command, followed by the Btrievefileor set of Btrievefiles. Next,
run your backup program. Then, issuethe LOAD BUTIL -ENDBU command
to stop continuous operation.

For additional information on the ENDBU command, see “ENDBU” on page
136. For more information on continuous operation, see “ Continuous
Operation” on page 126.

HINT: When you place a Btrieve file into continuous operation mode, Btrieve creates a
temporary file with the same name as the data file, but with a A" extension. Therefore,
do not create multiple Btrieve files with the same names but different extensions. For
example, do not use a naming scheme such as INVOICE.HDR and INVOICE.DET for
your Btrieve files.

Format

LOAD BUTIL -STARTBU <btrvFile | @filename>

btrvFile

@filename

The full pathname of the Btrieve file on which to begin continuous operation for
backup.

The name of a text file containing the full pathnames of files on which to begin
continuous operation. Separate these pathnames with a space or a carriage
return/line feed.

STAT

IMPORTANT: This command begins continuous operation only on the files you
specify. You cannot use wildcards with the STARTBU command.

Example

The following example starts continuous operation on the PATIENTS.DTA
file.

load butil -startbu sys:\nwsgl\demodata\patients.dta

The STAT command reports the defined characteristics of a Btrieve file and
statistics about the file's contents.
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Format

LOAD BUTIL -STAT btrvFile [/Oowner]

btrvFile The full pathname of the Btrieve file for which you want to display statistics.
owner The owner name for the Btrieve file, if required.
Example

The following example retrieves the file statistics for the PATIENTS.DTA
file. The Btrieve file does not have an owner name.

load butil -stat sys:\system\515\patients.dta

The ouput screen resulting from this command looks similar to that shown in
Figure 22 on page 149.

Figure 22  Example of the Statistics Report Produced by the BUTIL -STAT Command

File Statistics for =sys:snusglsdemodataspatients.dta
Record Length = 104

Compressed Records = No

Variable Records = NHo

Number of Keys = 3

Page Size = 2048

Uhused Pages = 0
Total Records = 16
File Version = 60

Key Length Modif iable Hull
Position Duplicates Type Total
0] 21 20 ¥ Y =0 String - 16
o 7 12 Y ¥ =0 String - 16
1 1 b N Y =0 String - 16
2 83 10 ¥ Y =0 String - 7

Legend: ¥ = Yes, N = No, ???¥¥77 = Unknoun
» 0 The Alternate Collating Sequence iz UPPER

The command completed successfully.
{Press any key to comtinue>
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VER

This example shows that the file called PATIENTS.DTA was defined with a
record length of 104 bytes, does not allow variable-length records, has 3 keys,
and has a page size of 2,048 bytes. Sixteen records have been inserted into the
file. The file does not use data compression and is using all its preallocated

The Btrieve file version is 6.0. (If you created the Btrieve file with VATS,
multiple ACSs, local-specific ACSs, or index balancing, the STAT command
displaysfile version 6.1. Otherwise, it displays file version 6.0.)

NOTE: The STAT command designates case-insensitive keys and key segments with
the letter I, descending keys with the symbol <, manual keys with the letter M, alternate
collating sequence keys with an asterisk (*), and repeating duplicatable keys with the

letter R. Indexes created with SINDEX are also designated with the letter R by default
unless you specified the Reserved Duplicate Pointer element.

The remainder of the screen provides information about specific keys. For
example, the screen shows that Key 0 allows duplicates, is modifiable, and
consists of two segments:

+ Thefirst segment startsin position 21, is 20 characters long, allows
duplicates, is modifiable, and will be sorted as a string type. The dashes
indicate that anull value was not defined. The Total column indicatesthat
16 unique key values were inserted for this key.

+ The second segment startsin position 7, is 12 characters long, allows
duplicates, is modifiable, and will be sorted as a string type. Sixteen
unique key values were inserted for this key.

Key 1 consists of one segment. It startsin position 1, is 6 characterslong, does
not allow duplicates, is modifiable, and will be sorted asastring type. Sixteen
unique key values were inserted for this key.

Key 2 consists of one segment. It startsin position 83, is 10 characters long,
allows duplicates, is modifiable, and will be sorted as a string type. Seven
unique key values were inserted for this key.

NOTE: The STAT command handles indexes the same whether they were created by
the Btrieve Create Supplemental Index operation (in Btrieve 6.x) or the Btrieve Create
operation. The information displayed by the STAT command does not differentiate
between these indexes.

The VER command returns the version number of the Btrieve NLM |oaded at
the server.
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Format

LOAD BUTIL -VER

Remarks

When you run the VER command, the utility displays messages similar to the
following:

Btrieve Version is 6.1 NLM. Operation completed successfully.

NetWare Btrieve Roll Forward Utility

The NetWare Btrieve Roll Forward utility is an interactive workstation utility
that allows you to recover changes made to a Btrieve file between the time of
the last backup and a system failure. The changes are stored in alog file.

If asystem failure occurs, you can restore the backup copy of your Btrievefile
and run the Roll Forward utility. The utility applies the changes stored in the
log file to your backup copy.

This section discusses the following topics:

*

*

*

*

*

“Using the Roll Forward Utility in Various Environments’ on page 152
“Overview of the Recovery Process’ on page 152

“Setting Up Filesfor Logging” on page 153

“Running the Roll Forward Utility in a DOS Environment” on page 157

“Running the Roll Forward Utility in an OS/2 or MS Windows
Environment” on page 158

“Using the Roll Forward Pulldown Menus” on page 159

“ Setting Options for the Roll Forward Utility” on page 160
“Placing Itemsin the Queue” on page 163

“Viewing Itemsin the Queue” on page 167

“Rolling Forward Itemsin the Queue’ on page 167

“Special Considerations When Using Logging and the Roll Forward
Utility” on page 169

“Example of Restoring aData File” on page 170
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Using the Roll Forward Utility in Various Environments

Roll Forward utilities are available for DOS, 0OS/2, and M S Windows
operating environments, as follows:

¢+ BROLLFWD.EXE—The Roll Forward utility for the DOS operating
environment.

You run BROLLFWD from the command line. (The Roll Forward utility
DBROLL.EXE, which was used in the DOS environment in previous
releases, is obsolete.) For more information, see “ Running the Roll
Forward Utility in aDOS Environment” on page 157.

¢ PBROLL.EXE—The Roll Forward utility for the OS/2 environment.
You run PBROLL interactively.

¢+ WBROLL.EXE—The Roll Forward utility for the MS Windows
environment.

You run WBROLL interactively.

NOTE: The procedure for running PBROLL and WBROLL is the same. For more
information, see “Running the Roll Forward Utility in an OS/2 or MS Windows
Environment” on page 158.

Overview of the Recovery Process

Ingeneral, usethe stepsin thefollowing procedurefirst to enable the NetWare
Btrieve logging feature and then, in the event of a system failure, to recover
your Btrievefiles.

1 Back up your datafiles (and any current log files, if applicable), enable
the logging feature using the Btrieve Setup utility, and create alog
configuration file.

For more information, see “ Setting Up Files for Logging” on page 153
and “Backing Up Data Files’ on page 154, and “ Example of Restoring a
Data File” on page 170.

WARNING: You cannot take advantage of the Roll Forward utility unless you have
enabled the logging feature and created a log file before a system failure.

2 Ensure that your system meets the system requirements for running the
Roll Forward utility and then start the utility.

For more information, see “ Running the Roll Forward Utility in aDOS
Environment” on page 157 and “Running the Roll Forward Utility in an
0S/2 or MS Windows Environment” on page 158.
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3 Set the appropriate Roll Forward utility optionsin one of the following
ways:

+ Activate the program features using the options from the Roll
Forward utility’s Options menu (described in “ Setting Options from
the Options Menu” on page 161).

¢ Changethe Roll Forward utility's options manually by editing the
initialization file (described in “ Setting Options Manually inthe M S
Windows Initialization File” on page 163).

For more information, see “ Setting Options for the Roll Forward
Utility” on page 160.

4 Select the Btrievefile (or files) you want to recover by adding that item
to the Roll Forward utility's queue.

For more information, see “Placing Items in the Queue” on page 163.

5 Run the Roll Forward utility, which applies the changes stored in the log
file to your backup copy of the Btrievefile.

For more information, see“Rolling Forward Itemsin the Queue” on page
167.

NOTE: For an example of the procedures used to handle data and log files in a
roll-forward operation, see “Example of Restoring a Data File” on page 170.

Setting Up Files for Logging

To take advantage of NetWare Btrieve'slogging feature and the Roll Forward
utility, you must first set up your Btrieve files for logging, as described in the
following procedure. Subsequent sections discuss each step in this process.

1 Back up your data files before you activate the logging feature.
For more information, see “Backing Up Data Files” on page 154.

2 Activate Btrieve's logging configuration option using the Setup utility
(BSETUPNLM).

For more information, see “Activating the Btrieve Logging Option” on
page 154.

3 Create the log configuration file, BLOG.CFG.

For moreinformation, see” Creating the Log Configuration File” on page
155.
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Backing Up Data Files
Be sure to make a backup copy of your Btrieve files before logging begins.

When you activate logging for agiven file, NetWare Btrieve uses the
corresponding log file to record all the operations that change the specified
file. Btrieve continues appending subsequent operations to the end of thislog
file until you delete the log file. Consequently, it isimportant to perform
periodic maintenance to reduce the size of your log files.

IMPORTANT: Every time you back up your Btrieve files, delete the associated log files
before executing any further operations that could change those log files. Synchronizing
the backup data files and the associated log files is critical to recovering operations
successfully.

IMPORTANT: Keep the original copy of the data files and their associated log files until
you have successfully rolled the data files forward using the original logged information.
Be aware that the Roll Forward operation modifies the log files after each roll forward

attempt, so you cannot apply log entries twice to the same data files.

IMPORTANT: Be aware also that once you have performed a Roll Forward operation,
Btrieve does not retain the original logging information. Instead, if you have enabled the
logging feature, Btrieve adds to the log file a record of all the operations that affect the
specified file subsequent to the last Roll Forward operation.

IMPORTANT: For an example of the procedures used to handle data and log files in a

roll-forward operation, see “Example of Restoring a Data File” on page 170.

Activating the Btrieve Logging Option

You can activate NetWare Btrieve's logging feature by specifying Yesfor the
Logging of Selected Filesconfiguration option inthe Setup utility. The default
setting for this option is No.

If you did not specify Yes for this option when you configured NetWare
Btrieve, complete the following steps to activate the Btrieve logging feature:

1 Run the Setup utility (BSETUPNLM).

2 When the Available Options menu appears, select Set Btrieve
Configuration.

3 When the Current Btrieve Configuration screen appears, specify Yesfor
the Logging of Selected Files option.

4 Press Escape.
5 When the Save Configuration Changes? window appears, select Yes.
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6 To have your changes take effect, unload Btrieve using the BSTOP
command and then reload it using the BSTART command.

Btrieve reloads with the logging feature activated.

For additional information about this procedure see “ Logging of Selected
Files’ on page 73 in Chapter 3, "Installing and Configuring NetWare Btrieve.

Creating the Log Configuration File

The name of the NetWare Btrieve log configuration filesis BLOG.CFG. It
specifies the names of all the Btrieve files for which you want to log changes
on agiven volume.

You should create a BLOG directory at the root of each volume containing
Btrieve files for which you want to log changes. You can then create a
BLOG.CFG filein each BLOG directory and place entriesin it, as follows:

1 Create an empty BLOG.CFG file.

You can use any text editor to create the BLOG.CFG file. Remember that
you must create aBLOG.CFG filein the BLOG directory of each volume
on which you want to log files.

2 Openthe BLOG.CFG file.

3 Createan entry inthe BLOG.CFG filefor each Btrievefilefor which you
want to log operations.

Use the following format to create the BLOG.CFG file entries:

\directoryl\btrvFile[=\directory2\logFilel]

directoryl

btrvFile

directory2

The path to the Btrieve file to be logged.

Do not include server names, volume names, or DOS drive letters.
The name of the Btrieve file to be logged.

The path to the log file.

If the log file and the Btrieve file are on the same volume, you can omit the
server and volume names. If they are on different volumes, you must
include the server and volume names.

When including the server name, place a double backslash (\\) before it.
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logFile The name of the log file.

Although the log file and the Btrieve file can be on different volumes, they
cannot be on different servers.

Make sure each entry fits completely on oneline. (Each line can contain a
maximum of 256 characters.) If you have room, you can place multiple entries
on the same line, but you must separate each entry with at least one space.

NOTE: A single log entry cannot contain any spaces, although you must separate
multiple entries on the same line with at least one space.

If you do not provide a name for the log file, Btrieve assigns the origina
filename plus a.LOG extension to the file when you first open it.

For example, assume that you did not specify a name for log file associated
with the Btrieve file TESTO1.DAT located in the directory TEST. Btrieve
would assign the full name\TEST\TESTO01.LOG to the default log file, which
in this case, shares the same directory as the Btrievefile.

The following three examples show sample entriesin the file
\BLOG\BLOG.CFG on the SY S: volume of the CORP server. Each entry
produces the same result: activity in the file \DATA\B.BTR on the CORP
server’'s SY S: volume islogged into the file \DATA\B.LOG on the CORP
server’'s SY S: volume.

\data\b.btr
\data\b.btr=\data\b.log

\data\b.btr=\\corp\sys:\data\b.log

The next example (again, asample entry in\BLOG\BL OG.CFG on the CORP
server’s SY S: volume) shows how to log activity to a volume other than the
Btrieve datafile's volume:

\data\b.btr=\\corp\voll:\data\b.log

This entry directs Btrieve to log activity in the file \DATA\B.BTR on the
CORP server's SY S: volume into the log file \DATA\B.LOG on the VOL 1.
volume of the CORP server. You can aso use the following syntax to achieve
the same result:

\data\b.btr=\\corp\voll:data\b.log
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Running the Roll Forward Utility in a DOS Environment

ToruntheRoll Forward utility inaDOS environment, enter the BROLLFWD
command using the following format:

BROLLFWD <btrvFile | @listFile | /A> [/D:nnl [/T:nnl [/
K:nn] [/H] [/V] [/L] [/O:ownerName]

The following list describes the BROLLFWD command syntax:

btrvFile

@listFile

1A

/D:

IT:

IK:

H

v

/L

Specifies the name of a single Btrieve file to be recovered.

Specifies the name of a text file that contains a list of Btrieve filenames
separated by one or more spaces. Use a list file to recover multiple files.

Specifies that you want to recover all the Btrieve files in the BLOG.CFG file.

Specifies the data buffer size (in kilobytes) that the Roll Forward utility allocates
for Btrieve log operations. /D: is optional.

The default size is 8 KB, the minimum is 1 KB, and the maximum is 64 KB. You
can specify the length in increments of 1 KB.

Specifies the length of the data (in bytes) that will be printed in the list file for
each operation that is rolled forward. /T: is optional.

Valid data lengths range from 1 through the value of the data buffer size
specified with the /D: option. The default value is 40 bytes.

Specifies the length of the key (in bytes) that will be printed in the list file for each
operation that is rolled forward. /K: is optional.

Valid lengths for printing keys range from 1 through 255 bytes. The default value
is 10 bytes.

Specifies that the Btrieve operations in the list file will be printed in hexadecimal
format. The default prints the data and key in decimal numbers. /H is optional.

Specifies that for each logged file in the list file, the utility will add the time
stamps of the Roll Forward operation and log file creation. /V is optional.

For each logged operation, it adds the name of the user who performed the
operation, the internetwork address of the source workstation, the time stamp
indicating when the operation was performed, and the record length and key
number used in the operation.

Specifies that you want only to list the logged operations. The logged operations
will not be executed. The operations will be listed to the standard output device.
/L is optional.
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/0:

ownerName

Specifies an owner name. If the backup copy of the Btrieve file you want to
recover has a Btrieve owner name, you must provide this option. This protects
the owned files from being changed inadvertently.

Typically, all owned files in an application have the same owner name.
Therefore, the utility assumes that all Btrieve files listed in the file list have the
same owner nhame. However, some Btrieve files in a file list may have different
owners.

If a Btrieve file has an owner name, that file has only one owner name. In that
case, the utility prompts you to enter the owner name.

Similarly, if you do not specify /O and the utility encounters a Btrieve file that
requires an owner name, BROLLFWD prompts you for that owner name.

Specifies the owner name of the Btrieve files to be accessed. When you use /
O, you must specify an owner name.

Running the Roll Forward Utility in an OS/2 or MS Windows

Environment

The following list shows afew ways you can run the Roll Forward utility:

From This Position

Do This

0S/2 command line

Presentation Manager

MS Windows

Enter the following command:
pbroll
Select the Roll Forward icon by double-clicking on it.

Double-click on the Roll Forward icon, or choose Run from the File
pulldown menu and enter the following command:

wbroll

NOTE: The following information applies to both OS/2 and MS Windows operating
environments, but the screen examples show MS Windows screens only.

To use the Roll Forward utility in the OS/2 and MS Windows environments,
complete the following steps:

1 Back up your dataand log files.
For more information, see “Backing Up Data Files” on page 154.
2 Set the Roll Forward utility's program options.
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For more information, see” Setting Options for the Roll Forward Utility”
on page 160.

3 Placein the utility's queue al the items you intend to roll forward.
For more information, see “Placing Items in the Queue” on page 163.
4 Start rolling forward the items in the queue.

For more information, see“Rolling Forward Itemsin the Queue” on page
167.

Following isabrief description of the Roll Forward utility's pulldown menus.
Subseguent sections describe each step in the Roll Forward recovery
procedure in detail.

Using the Roll Forward Pulldown Menus

Queue Menu

After starting the Roll Forward utility, you can access two pulldown menus:
Queue and Options.

HINT: If you are not using a mouse, you can access the menus by pressing and holding
the Alt key while typing the letter highlighted in the menu selection. For example, to
select the Queue pulldown menu, hold down the Alt key and press Q. To move between
fields in the dialog boxes, use the Tab key.

When you select Queue from the main menu, a pulldown menu offers the
following:

Add

View

Start

Exit

Displays a dialog box in which you can specify items to be placed in the queue.

Displays a dialog box in which you can view the queued items. If no items are in the
queue, this selection is disabled.

Begins the process of rolling forward all items in the queue. Like the View selection,
this selection is disabled if no items are in the queue.

Exits the utility. In the MS Windows and OS/2 environments, you can also press F3
to exit.

Using NetWare Btrieve Utilities 159



Options Menu

When you select Options from the main menu, a pulldown menu offers the
following:

Options

About

Displays a dialog box that enables you to set the data buffer length and the list
options.

Displays the version of the Roll Forward utility that you are currently running.

Setting Options for the Roll Forward Utility

Table 7

Set the desired program options for the Roll Forward utility before using the
utility to apply the logged changes to the specified Btrievefile or files. These
options control the following:

+ The size of the data buffer used to retrieve records
+ Whether the Roll Forward procedure is an exclusive operation
+ The contents and format of thelist file (BROLL.LST)

Table 7 on page 160, describes each option in detail. Subsequent sections
describe the two methods you can use to set these options:

+ “Setting Options from the Options Menu” on page 161
* “Setting Options Manually in the MS Windows Initialization File” on
page 163. (You cannot edit the OS/2 initialization file.)

Roll Forward Options

Program Option Description

Data Length

Specifies the number of kilobytes allocated for the data buffer
that the utility uses to process the logged entries. This number
should be at least as large as the largest record to be rolled
forward. The default is 4 KB.

Exclusive Operation Runs in one of two ways, depending on your operating

system:

MS Windows

0s/2
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Program Option Description

List Files Specifies the listing options for the list file BROLL.LST. You
can select one of the following:

Verbose

Data to list (bytes)
Key to list (bytes)
ASCII

Hex

Setting Options from the Options Menu

To set Roll Forward options using the Options pulldown menu, complete the
following steps:

1 Select Options from the Roll Forward main menu.

2 Select Options from the Options pulldown menu to display the Btrieve
Roll Forward dialog box, shown in Figure 23 on page 162.
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Figure 23

Roll Forward Utility: Options Dialog Box

Btrieve Foll Forward | "l -

Queue

Options

Btrieve Roll Forward

Data Length [KB]

L] Exclusive Operation

 List Files
1 ¥erbose

DData to list [bytes]
DKey to list (bytes)

@ ASCI 2 Hex
ok | | cancer |

3 Using theguidelines provided in Table 7 on page 160, set the optionsyou
want to activate for logging your selected files.

4 After setting the options, select one of the following buttons to execute
your choice:

*

Save—A ccepts and saves the changes you have made to the
NOVDB.INI file.

OK—A ccepts the changes but does not save them to the
NOVDB.INI file.

CANCEL—Cancels the changes and returns to the previous screen.
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Setting Options Manually in the MS Windows Initialization File

You can aso change the setting of the Roll Forward utility’s options by
manually editing the MS Windows initialization file, NOVDB.INI. (You
cannot edit the OS/2 initiadization file).

These settings are specified under [wbroll] in NOVDB.INI. Thefollowing is
an example specification for [wbroll]:

[wbroll] datalength=4 exclusive=no outputmode=ASCII
listverbose=yes datalist=32 keylist=16

See Table 7 on page 160, for an explanation of these options.
Placing Items in the Queue

The Roll Forward utility works on a queued-job basis. When you specify the
Btrievefilesthat are to berolled forward, the utility placesthemin the queue.

This section discusses the Roll Forward utility’s queue and explains how to
perform the following tasks:

+ “Adding Items to the Queue’ on page 163
+ “Deleting Items from the Queue’ on page 166
¢ “Changing List Options for a Queued Item” on page 167

+ “Viewing Itemsin the Queue’ on page 167

Adding Items to the Queue

The queue can hold amaximum of 32 items. Any of the following represents
one item:

¢ Anindividual Btrievefile
+ A textfilelisting several Btrievefiles
+ All filesfrom a specified volume
To add items to the queue, complete the following steps:
1 Select Add from the Queue pulldown menu.

The Add diaog box, similar to that shown in Figure 24 on page 164,
appears:
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Figure 24

Roll Forward Utility: Add File Dialog Box
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e

2 Select the Btrievefile or files to berolled forward, as follows:

+ Tosdect al the filesfrom a specified volume, select the Entire
Volume check box.

+ Toselect aparticular file, scroll the Directorieslist box (the list box
ontheright) to find your directory or drive. Select thedirectory name
and then choose the filename from the Files list box (the list box on
the l€eft).

NOTE: Setting show dots=on in your NET.CFG file makes the . and ..
directory notation visible, allowing you to select the previous directory or root
directory from the Directories list box. Refer to your NetWare documentation
for details about modifying the NET.CFG file.

+ Toselect atextfilecontaining alist of files, enter thefilenamein the
Filename text box.

+ Toselect dl availablefiles with a certain extension, enter awildcard
character for the filename, followed by the extension, and press
Enter.

164 Btrieve Installation and Operation



3 Specify thelist option for the queue item you are adding, as follows:

*

List Only —If you want only to list the Btrieve operations to be
rolled forward without actually performing the procedure, sel ect both
the List Only and List File check boxes. Btrieve then lists the
operationsin the BROLL.LST filein the BLOG directory.

Roll Forward Only—If you do not want to list the operationsthat are
rolled forward but you do want to perform the roll forward procedure
itself, do not select either the List Only or List File check box; leave
them both unchecked.

Both List and Roll Forward—If you want to list the operationsin
BROLL.LST and perform theroll forward procedure, select only the
List File check box.

4 |f the Btrievefile has an owner name, specify the owner namein the
optional [Owner] text box.

5 Select the Add button to add the item to the queue.

Noticethat the Queue button, which has been dimmed until now, becomes
available after you select the Add button.

6 Repeat Steps 2 through 5 to add each additional item to the queue.

7 Toreview theitemsyou have placed in the queue, select the Queue
button.

The items selected appear on ascreen similar to that shown in Figure 25
on page 166.
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Figure 25 Roll Forward Utility: Items in the Queue List
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8 When you are finished, click on the OK button.

NOTE: At any time, you can click on the CANCEL button to cancel your changes
and return to the previous screen.

Deleting Items from the Queue

If you need to delete an item from the queue, compl ete the following steps:
1 Select View from the Queue pulldown menu.
2 Select theitem you want to delete.
3 Click on the Delete button to remove the item from the queue.
4 Click on the OK button.

NOTE: If you change your mind and want to cancel your deletion, click on the
CANCEL button instead of OK.
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Changing List Options for a Queued Item

You can use either of the following methods to change the list options (that is,
to change your choices regarding the List Only and List File check boxes) for
agiven queue item:

+ Select Add from the Queue menu and then select the Add button. Next,
select the relevant item and choose the list option you prefer.

+ Select View from the Queue menu, select the relevant item, and choose
the list option you prefer.

Viewing Items in the Queue

You can use either of the following methods to view items in the queue:

+ From the Queue pulldown menu, select View to display adialog box that
lists the queued items. (You can select this option only if the queue has
oneor moreitemsinit.) TheView dialog box, shownin Figure 26 on page
168, appears.

+ Whileyou are adding items to the queue, click on the Queue button to list
the filesin the queue.

Rolling Forward Items in the Queue

Once the queue contains al the items for which you want to roll forward
changes, you are ready to start the roll forward procedure. Before you begin,
however, back up your dataand log files, as explained in “Backing Up Data
Files’ on page 154.

1 Select Start from the Queue pulldown menu.
The Queue Menu, with the Start command highlighted, appears.
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Figure 26  Roll Forward Utility: View Queue Contents Dialog Box

= Btrieve Foll Forward | "l -
Queue Options

Roll Forward Queue
[ List Only B List File

cABTRIEVEWA1.BTR
cABTRIEVEVWAZ.BTR
cABTRIEVYEMAZA.BTR
cABTRIEVEVAI.BTR
cA\BTRIEVEVAS.BTR

CANCEL Delete

NOTE: The Roll Forward utility allows a maximum of 250 concurrent transactions
per Btrieve file during the roll forward process.

2 After you select Start, the utility lists each Btrievefile being rolled
forward and specifies the number of logged entries for each file.

The Roll Forward utility displays ascreen similar to that shown in Figure

27 on page 169. The number of logged entries is shown to the | ft of the
filename.
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Figure 27  Roll Forward Utility: Roll Forward List Screen

#ﬂ Btriewve Roll Forward
Queue Options
Entries Filename

00000000 \blogitestD.dat
00000010 \bloghtestl.dat

00000010 \blogitest3.dat
00000010 \blogitestd.dat
00000010 \blogitesth.dat
00000010 \blog\testb.dat

00000010 \blogitestl0.dat
00000013 \blogitestl1.dat
00000010 \blogitestl2.dat
00000010 \blogitestl3.dat
00000010 \blogitestl 4.dat

00000010 \bloghtest/.dat
0noooo10 \blogitest8.dat

Special Considerations When Using Logging and the Roll Forward

Utility

When using NetWare Btrieve's logging feature and the Roll Forward utility,
consider the following:

*

NetWare Btrieve doesnot allow alog fileto contain log entries created by
different versions of NetWareBtrieve. That is, all entriesinalog file must
be logged under the same version of NetWare Btrieve. Otherwise,
NetWare Btrieve displays a system error message on the server console
and ignores logging for the specified Btrievefile.

If you need to restart NetWare Btrieve, specify the same index balancing
setting that was used when you first loaded NetWare Btrieve (after a
backup) and performed logging. Otherwise, you may receive a Status
Code 43 (The specified record isinvalid) when you run the Roll Forward
utility.

If you need to run the Roll Forward utility (for example, after a system
crash), load the same version of Btrieve and specify the same index
balancing setting that was used during logging. Otherwise, you may
receive a Status Code 43 (The specified record isinvalid).

NOTE: If you want to switch to a different version of NetWare Btrieve, or you want
to change the index balancing setting, first create a backup of the Btrieve files to
be logged and then delete the corresponding log files.
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+ If you attempt to create alog file for a Btrievefile that contains records
larger than 57 KB, you may receive a Status Code 43 (The specified
record isinvalid) when you run the Roll Forward utility.

Example of Restoring a Data File

This section includes instructions for handling data and log files so you can
restore alost or corrupted logged Btrieve file. It includes the following
subsections:

+ “Making a Backup Copy and Enabling Logging” on page 170
+ “Restoring a Logged File from a Backup Copy” on page 170

Making a Backup Copy and Enabling Logging

The following procedure explains how to handle a Btrievefile called X.BTR
to prepare it for logging.

1 Make acopy of the Btrievefile X.BTR called (for example) X.BAK.

For additional information about this process, see the section “Backing
Up DataFiles’ on page 154.

2 Turn on the logging feature.

For additional information about this process, see the section “ Activating
the Btrieve Logging Option” on page 154.

After you have enabled logging and restarted Btrieve, Btrieve writes
operations to both the datafile (X.BTR) and to the log file, which is called
X.LOG.

NOTE: To keep X.LOG from becoming too large, you may periodically want to make a
new backup copy of the logged Btrieve file. Then delete the existing X.LOG file because
the new copy of X.BAK already contains all the changes to the X.BTR file that were
logged in the existing copy of X.LOG. If logging is enabled, Btrieve will create a new
copy of X.LOG when you next work with the X.BTR file.

Restoring a Logged File from a Backup Copy

If youlose aBtrievefileor if, for some reason, a datafile becomes corrupted,
follow this procedure to restore that file:

1 Copy the backup file, X.BAK, to the Btrieve file (X.BTR).
2 Copy thelogging file, X.LOG, to anew file caled (for example) X.LLL.
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3 Usethe Roll Forward utility to apply the operationslogged in X.LOG to
X.BTR.

For detailed information about this process, see the section “Rolling
Forward Items in the Queue’ on page 167.

If the roll forward operation is successful, proceed to Step 4. If for some
reason the first roll forward procedure does not compl ete successfully,
proceed to Step 5.

NOTE: One reason the roll forward process might fail is that Btrieve is configured
differently during a roll forward operation than it is during the original logged
operations.

4 If theroll forward operation completes successfully, follow these steps:

4a Copy X.BTR to X.BAK to make a new backup copy of the restored
Btrievefile.

4b Delete X.LOG and X.LLL.

5 If theroll forward operation did not complete successfully, follow these
steps:
5a Copy X.BAK to X.BTR.
5b Copy X.LLL to X.LOG
5¢ Perform theroll forward operation again.

5d Make anew backup copy of the datafile and delete the old log file
and X.LLL.
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Btrieve Concepts

This appendix describes the fundamental concepts behind the management of
Btrievefiles, records, keys, and indexes. It includes the following sections:

+ “Overview of How Btrieve Works” on page 173

+ “BtrieveFiles’ on page 175

+ “Records’ on page 181

+ “Keys’ on page 184

+ “Indexes’ on page 201

+ “Accessing Records’ on page 202

+ “Using Btrieve Transactions’ on page 206

+ “Supporting Multiple Btrieve Clients’ on page 208
+ “Recovering Data’ on page 212

*

“Designing a Database” on page 217

Overview of How Btrieve Works

The Btrieve product stores information in Btrieve data files. Inside each data
fileisacollection of records (described in detail in “Records’ on page 181).

A record contains bytes of data. That data might represent an employees's
name, 1D, address, phone number, rate of pay, and so on.

For example, when an application retrieves the record for Cliff Jones, the
information in the record might be displayed as follows:

Jones Cliff D 340873 2341 Baxter Austin TX 512-555-2345
2146.00
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NOTE: The application, not Btrieve, is responsible for the actual appearance of the data
in a record—that is, the format of the data on screen or in a report.

Btrieve sees this record (or any record) only as a collection of bytes; it does
not recognize logically discrete pieces of information within arecord. To
Btrieve, nolast name, first name, employee D, and so on exist inside arecord.
Therecord is simply acollection of bytes.

For example, an application that inserts information into or retrieves
information about Cliff Jones from the Btrieve file might specify that the
fieldsin the record use a data structure based on the format shown in Table 8.

Table 8 Example Data Structure for a Sample Record
Information in Record Length in Bytes Data Type
Last name 25 Null-terminated string
First name 25 Null-terminated string
Middle initial 1 Char (byte)
Employee ID 4 Long (4-byte integer)
Street address 30 Null-terminated string
City 25 Null-terminated string
State 11 Null-terminated string
Phone number 12 Null-terminated string
Pay rate per month 4 Long (4-byte integer)

Inside the Btrieve file, however, thisinformation comprising Cliff Jones
record would be stored as a collection of bytes.

The only discrete portions of information that Btrieve can recognizein a
Btrieve file are keys (described in detail in “Keys’ on page 184). An
application (or user) can designate any collection of bytesin arecord asakey.

Using Btrieve sorts records on the basis of the values in any specified key.
Btrieve can also find a particular record based on a specified key value.

In the example shown in Table 8 on page 174, the 25 bytesthat contain the last
name in each record might be designated as akey in the Btrievefile. The
sample application could use the last name key to obtain alisting of al the
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employees named Smith, or it could obtain alisting of all employeesand then
display that listing, sorted by last name.

Keysaso alow Btrieve to access information quickly. For each key defined
in aBtrieve datafile, Btrieve builds an index (described in detail in “Indexes’
on page 201.) Theindex isstored insidethe Btrieve datafileitself and contains
acollection of pointers (addresses or offsets) into the actual data within that
file. A key valueis associated with each pointer.

In the example shown in Table 8 on page 174, the key "last name" has an
index. Inside that index is a collection of last names: one last name for every
employee. For every last name in the index, a pointer indicates where the
information about that employeeislocated in the Btrieve datafile.

Normally, when accessing or sorting information for an application, Btrieve
doesnot search through all the datain itsdatafile. Instead, it goesto theindex,
performs the search, and then manipulates only those records that meet the
application's request.

Btrieve Files

A fileisthe highest-level database entity you can access using Btrieve. Btrieve
allows a maximum file size of approximately four gigabytes. You can create
Btrieve data files and define their characteristics by using either of the
following:

+ TheBtrieve Maintenance utility commands CREATE, CLONE, and soon
(describedin“ NetWare Btrieve Maintenance Utility Commands’ on page
128 in Chapter 5, "Using NetWare Btrieve Utilities")

+ The Btrieve Create (14) operation in an application

This section discusses the following information about files:

+ “File Components’ on page 175

*

“File Types’ on page 178

*

“File Space Allocation” on page 179

*

“Special File Considerations’ on page 180

File Components

Btrievefiles consist of a series of pages. A page isthe unit of storage that
Btrieve transfers between memory and disk. You specify afixed size for each
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FCR Pages

page when you create afile. The page size is always a multiple of 512 bytes,
up to 4,096 bytes.

Asdiscussed in the following sections, aBtrieve file is composed of these
types of pages:

+ “FCR Pages’ on page 176

+ “Page Allocation Table Pages’ on page 176

+ “Data Pages and Variable Pages’ on page 177

+ “Index Pages’ on page 177

+ “Alternate Collating Sequence Page” on page 178

Thefirst two pagesin every Btrieve 6.x file are the File Record Control (FCR)
pages. At any given time, Btrieve considers one of the FCR pagesto be
current. The current FCR page contains the latest information about the file,
such as the file size, page size, aternate collating sequence (ACS) name (if
any), and other characteristics of thefile.

Page Allocation Table Pages

Page Allocation Table (PAT) pages are part of Btrieve 6.x's internal
implementation for converting between physical and logical page numbersin
aBtrievefile.

Btrieve knowsthe specified pagelength of every Btrievefile. Therefore, it can
determine the location of each page by knowing that page's physical page
number. For example, if the page size of a Btrieve fileis 4,096 bytes, page 0
starts at offset 0, page 1 starts at offset 0x1000 (4096), page 2 at offset 0x2000
(8192), and so on.

Sincethistracking dealswith apage's physical location withinthe Btrievefile,
these page numbers are called physical page numbers.

However, as records are modified in a Btrievefile (or asindexes are created
or deleted), information changes location within the file. For example, a
record describing employee Cliff Jones might be on physical page 34 when
you begin an update, but on physical page 38 when you finish the update.

To keep track of information as it moves around the Btrievefile, Btrieve uses
the concept of logical page numbers. Records always reside on the same
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logical page, even though they move from one physical page to another as
modifications occur.

The PAT tracks the mapping of logical page numbers to physical page
numbers.

Data Pages and Variable Pages

Index Pages

When your applicationinsertsarecord into afile, Btrieve storesthat record on
either a data page or on both a data page and a variable page. Data pages
contain fixed-length records; variable pages contain variable-length records.
(Records are discussed in “Records’ on page 181.)

If afile doesnot allow variable-length records (described in “ Variable-Length
Records” on page 182) or data compression (described in “Data
Compression” on page 229), it will have data pages but no variable pages.

Each data page may contain one or more data records. The number of records
per page depends on the record length. Btrieve does not split the fixed-length
portion of arecord across two data pages.

If afile allows variable-length records or data compression (or both), it will
contain both data pages and variable pages. The data pages contain only the
fixed-length portions of the records. The variable pages contain only the
variable-length portions of the records.

If the variable-length portion of arecord islonger than the defined page size
(minus overhead) for the file, Btrieve splits the variable-length portion over
multiple variable pages.

Index pages are nodesin aB-tree structure. Each node contains key valuesfor
the datarecords. Generally, index pages contain many different key values.

Each key value on the page has arecord address. Btrieve uses this address to
retrieve records containing a specified key value.

NOTE: When you enable linked-duplicatable keys (discussed in “Linked-Duplicatable
and Repeating-Duplicatable Keys” on page 187), each key value on the page has two
record addresses that Btrieve uses when retrieving records.

Btrieve Concepts 177



Alternate Collating Sequence Page

File Types

If any index in a Btrieve file uses an aternate collating sequence (ACS), the
filewill have at least one ACS page. (ACSs are described in “Alternate
Collating Sequence’ on page 189.

Btrieve allows you to create three different types of files:
+ “Standard Btrieve Files” on page 178
+ “Data-Only Files” on page 178
+ “Key-Only Files’ on page 179

Standard Btrieve Files

Data-Only Files

A standard Btrieve 6.x file contains two FCR pages followed by a number of
PAT pages, index pages, data pages, and possibly variable pages. Asthis
implies, you can create a standard Btrieve file for use with either fixed- or
variable-length records.

Because standard Btrieve files contain all the index structures and data
records, Btrieve can dynamically maintain all the index information for the
recordsin thefile. You can use any of the Btrieve record retrieval operations
to access the information stored in a standard Btrievefile.

Btrieve also lets you create data-only files that hold only data. When you
create adata-only file, you do not specify any key information, and Btrieve
alocates no index pages for the file (only the two FCR pages and the PAT
pages). Thisresultsin asmaller initial file size than for standard Btrievefiles.

When an application inserts records into the file, Btrieve stores them in the
chronological order of insertion.

IMPORTANT: The chronological ordering of records can change when you delete
records and insert new ones, or when the Btrieve file is rebuilt. An application should
not depend on the chronological ordering of records in a Btrieve file.

Btrievedoesnot maintain or create any index pages astherecordsareinserted.
At this point, an application can access the records using only the Step
operations or the Get Direct/Record (23) operation, all of which use the
physical location to find records.
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Key-Only Files

At any time after creating adata-only file, you can add an index using the
Btrieve Maintenance utility command SINDEX, or an application can issue a
Create Index (31) operation. Then, the new index can be used to retrieve
records with the Get operations.

Key-only files contain only FCR pages followed by a number of PAT pages
and index pages. If akey-only filehasan ACS, it may a so have an ACS page.
Similarly, if anyone has used the Scalable SQL™ relational dataaccesssystem
to define referential integrity (RI) constraints on the file, the file may contain
onhe or more variable pages.

In akey-only file, the entire record is stored with the key, so no data pages are
required. Key-only filesare useful when your records contain asingle key, and
that key takes up most of each record. Another common usefor akey-only file
is as an external index for a standard Btrievefile.

The following restrictions apply to key-only files:
+ Eachfile can contain only asingle key.

+ Themaximum record length you can defineis 253 bytes (or 255 bytesfor
apre 6.x format file).

+ Key-only files do not allow data compression.

File Space Allocation

Dynamic Expansion

Btrieve automatically reall ocates file space when you insert or delete Btrieve
records. Thefollowing paragraphs explain how Btrieve dynamically allocates
space and uses free space.

Btrieve alocates disk space as needed. If thereis not enough room in thefile
when an application inserts new records, Btrieve dynamically allocates
additional data and index pagesto thefile. The size of each allocated page is
the same as the page size with which the file was created.

Btrieve also updates directory structuresto reflect the new file size.

Once Btrieve allocates space to afile, that space remains allocated as long as
the file exists. To reduce the space required for afile from which numerous
records have been deleted, you can create a new file with the same
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characteristics as the original file using the Maintenance utility command
CLONE (described in “CLONE”" on page 129).

Then use one of the following Maintenance utility commands or command
sequences to read the records from the original file and insert them into the
new file:

+ COPY
¢+ RECOVER, LOAD
¢+ SAVE, LOAD

For detailed information about using these commands, refer to “ NetWare
Btrieve Maintenance Utility Commands’ on page 128 in Chapter 5, "Using
NetWare Btrieve Utilities.”

Free Space Utilization

When you delete arecord, the disk spaceit formerly occupied is put on afree
spacelist. When an application inserts new records, Btrieve usesthefree space
instead of allocating additional pages to the file. Btrieve's method of reusing

free space eliminates the need to reorganize files to reclaim disk space.

Special File Considerations

Transactional Files

The following sections describe types of files that require special
consideration when used with different versions of Btrieve:

+ Transactional files are files created or flagged transactional using the
NetWare® Transaction Tracking System (TTS) protection feature.

+ Pre-image files arefiles created by Btrieve for use with versions of
Btrieve files prior to 6.0.

NetWare Btrieve uses the NetWare TTS feature to ensure the physical
integrity of afile. When you use TTS to guard your files, your files have the
transactional attribute set and are called transactional files.

To set up your filesastransactional, set atransactional bitin NetWare with the
NetWare FLAG command, which flags an existing Btrieve file (or files) as
transactional. A file can also beflagged transactional at thetime of itscreation
isthe proper parameter was set when Btrieve was |oaded.
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For information on NetWare TTS or the FLAG command, refer to your
NetWare documentation.

Btrieve 6.x and Pre-image Files

Records

Btrieve 6.x creates a pre-image file when writing to a Btrieve file that was
created in either one of two ways:

+ With apre-6.x version of Btrieve

+ With Btrieve 6.x if the 6.x version of Btrieve was loaded with the -D
option (thereby forcing all files created to use the pre-6.x format)

However, theformat of apre-imagefile created by Btrieve 6.x differsfrom the
format of a pre-imagefile created by pre-6.x versions of Btrieve. This means
that the earlier versions of Btrievewill not be ableto accurately interpret apre-
image file created by Btrieve 6.x. Also, Btrieve 6.x will not be able to

accurately interpret apre-imagefile created with an earlier version of Btrieve.

If you need to change from running Btrieve 5.x to running Btrieve 6.x (or vice
versa) and your application will be accessing pre-6.x Btrieve files, you must
delete all pre-image files prior to changing Btrieve versions.

For detailed information about this process, see “ Checking for and Removing
Extraneous Pre-Image Files” on page 57 in Chapter 3, "Installing and
Configuring NetWare Btrieve."

For additional information about pre-image files, see “ Pre-imaging” on page
214 in this appendix.

A record represents a set of logically associated dataitemsin a Btrievefile.
Generdly, arecord isthe unit transferred between an application and Btrieve
in asingle operation.

No inherent restrictions apply to the number of records allowed in a Btrieve
file. A record can consist entirely of afixed-length portion (a fixed-length
record), or it can consist of a fixed-length portion followed by a variable-
length portion (avariable-length record). All the keys defined for thefile must
be located within the fixed-length portion of the record.
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Fixed-Length Records

In afilethat uses fixed-length records, the length of each record in that file
must be the same. The maximum length of afixed-length record depends on
the physical page size and the number of duplicate keysyou definefor thefile.

Btrieve allowsafixed-length record to contain up to 4,088 bytes (4,096 minus
6 bytesfor page overhead information, and 2 bytesfor the record usage count).
Therefore, the largest possible fixed-length record is 4,088 bytes.

Variable-Length Records

Variable-length records store data of indeterminate length. When you create a
Btrievefile, you can specify that you want the file to use variable-length
records.

A variable-length record has a fixed-length portion and a variable-length
portion. While the fixed-length portion of all variable-length recordsin afile
must be the same size, the variable-length portion can vary. This means that
the overall length of each variable-length record in the file can vary.

When you create a Btrieve file that uses variable-length records, you specify
thelengthin bytes of thefixed-length portion of each record. Thislengthisthe
minimum length of each record. You do not define the maximum record
length.

When you insert or update arecord, the application usesthe databuffer length
parameter to specify the length of the record to Btrieve. If the data buffer
length you specify is less than the defined fixed-length portion of the record,
Btrieve returns a status code and does not insert or update the record.

If the data buffer length isequal to the length of the fixed-length portion of the
record, Btrieve will store none of the variable-length portion of the data.

When you attempt to read a record longer than the length specified in your
databuffer length parameter, Btrievereturnsas much of therecord as possible,
based on the data buffer length you specified. Btrieve then returns Status Code
22 (The data buffer parameter istoo short) to inform you that it did not read
the entire record.

If you specify adata buffer length longer than the record you want to retrieve,
Btrieve returns only the number of bytesin the actual record. In all cases,
Btrieve informs the application of the number of bytes it returned by setting
the data buffer length parameter to that value.
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Storing Variable-Length Records: Variable Tails and VATs

Free Space List

InaBtrievefile, each pageisthe samesize, and the maximum length of apage
is 4,096 bytes. Btrieve splits the variable-length portion of arecord between
as many variable pages as necessary to accommodate the record’s length.

Accordingly, for afile with a page size of 4,096 bytes and avariable-length
portion that is 409,600 bytes long, Btrieve would split the record between at
least 100 variable pages (409,600/4,096). Btrieve connects these pages (or
more precisely, the parts of these pages devoted to the record) asalinked list.
Thislinked list is called avariable tail.

If an application uses chunk operations to access part of arecord, and that part
begins at an offset well beyond the beginning of the record itself, Btrieve may
spend considerable time reading the variable-tail linked list to seek to that
offset.

To limit such seek time in nonsequential accessto very large records, Btrieve
6.1 introduced a new file structure called the Variable-tail Allocation Table
(VAT). Btrieve stores the VAT on variable pages. In afile containing VATS,
each record that has a variable-length portion has its own VAT.

Using arecord's VAT, Btrieve can divide the variable-length portion of that
record into smaller portions and then store those portions in any number of
variabletails. Btrieve stores an equal amount of the record’'s datain each of the
record’s variable tails (except the final variabletail).

Btrieve can use the VAT to accelerate a seek to a large offset in arecord
because the VAT allowsit to skip reading the variable tails containing the
record’s lower-offset bytes.

Btrieve maintains the Free Space List for variable pages. The Free Space List
indicates which variable pages contain the same or more free space than that
specified by the Free Space Threshold file specification.

The Free Space Threshold file specification (discussed in “Free Space
Threshold” on page 248 in Appendix B) isavalue you can specify when you
create afile. Thisvalue, expressed as a percentage, tells Btrieve how much
free space must remain on avariable pagein order for that page to appear on
the Free Space List.

When Btrieve adds new variable-length recordsto thefile, it uses pagesin the
Free Space List before using new variable pages. After each insert, update, or
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delete operation, Btrieve rechecks the remaining space on the affected
variable page to seeif it is still above the threshold to qualify for the Free
Space List.

The free space threshold feature provides a means of reducing the
fragmentation of variable-length records across several pages. A higher free
space threshold reduces fragmentation at the cost of requiring more disk space
for thefile.

Compressed Records

Keys

If you specify the Data Compression option (discussed in “Data
Compression” on page 229) when you create a Btrievefile, Btrieve
compresses the file's records before inserting or updating them and
uncompresses the records when it retrieves them.

Thelength of arecord after compression dependson its contents. Evenrecords
whose lengths are equal before compression are likely to have different
lengths after compression. For thisreason, Btrieve stores compressed records
on variable pages, even if during the create operation the file was specified as
not allowing variable-length records.

A compressed fixed-length-record file differs from a compressed variable-
length-record file only in that Btrieve prevents insert and update operations
from producing arecord longer than a compressed fixed-length-record file's
specified record length.

Compressed record files do, however, have data pages. A record's entry onits
datapage establishes an addressfor the record so that the Btrieve Step and Get
Direct/Record operations can find the record. (See “Accessing Records by
Physical Location” on page 202.)

The data page entry can also provide linksto other records sharing aduplicate
key value, and it provides a pointer to the record's contents, which are
compressed and stored on variable pages.

Btrieve uses keysto allow fast direct accessto recordsin a Btrievefile.
Because Btrieve has no way of knowing the structure of the recordsin each
file, you define each key by identifying the following:

+ Thekey's offset in bytes from the beginning of the record

+ The number of bytesyou want to use for the key
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Key Attributes

+ The key’s type (identifying how sorting is to be performed)

For example, suppose a particular key begins at the eighth byte of the record
and extends for four bytes. When you insert arecord into the file, Btrieve
extracts four bytes, beginning at the eighth byte, and uses this extracted value
to position the record in the index.

When you create akey, you can assign attribute and typeinformationtoiit. Key
attributes and types are closely related and must be used in conjunction with
each other.

Appendix B, “Description Files,” on page 235 discusses the various key
attributes and key typesin term of specifying these items when you create a
description file.

The following key attributes are available:
+ “Segmented and Nonsegmented Keys’ on page 185

*

“Duplicatable and Nonduplicatable Keys’ on page 186

*

“Linked-Duplicatable and Repeating-Duplicatable Keys’ on page 187
(6.X)

+ “Modifiable and Nonmodifiable Keys’ on page 188

+ “Descending and Ascending Keys’ on page 188 (sort order)

¢ “Case-Insengitive and Case-Sensitive Keys' on page 189 (sort order)
+ “Alternate Collating Sequence” on page 189 (sort order)

* “Null Keys (All-Segment and Any-Segment)” on page 193

Segmented and Nonsegmented Keys

Keys can consist of one or more segments in each record. A segment can be
any set of contiguous bytesin the record. Thetota length of a key equalsthe
sum of the length of the key segments, and the maximum length is 255 bytes.
Different key segments may overlap each other in the record.

A Btrieve file limits the maximum number of key segments (rather than the
maximum number of keys). The maximum number of key segments allowed
depends on the page size, as shown in Table 9 on page 186.
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Table 9 Page Size and Maximum Number of Key Segments

Page Size Maximum Key Segments
512 8

1,024 23

1,536 24

2,048 54

2,560 54

3,072 54

3,584 54

4,096 119

A filewith apage size of 512 bytesmay contain 1 key with 8 segments, 8 keys
with 1 segment each, or any combination in between. If afile has a page size
of 1,024 bytes, it may contain 1 key with 23 segments, 23 keys with 1
segment, or any combination in between.

The key type can be different for each segment in the key. The sort order,
either ascending or descending, can be different for each segment as well.

When a segmented key is a nonduplicatable key (see the following section),
the combination of the segments must form a unique value. However,
individual segments may contain duplicates. Duplicatable keys

When you are defining this type of segmented key, each segment would have
duplicates=no as a key-level attribute even though that particular segment
could have duplicates. To ensure that a particular segment is always unique,
defineit as a separate nonduplicatable key in addition to the segmented key
definition.

Duplicatable and Nonduplicatable Keys

If you define akey to be duplicatable, Btrieve allows more than one record to
have the same valuefor that key. If you specify akey ashaving no duplicates,
Btrieve does not allow an application to add multiple records with the same
value as this key.
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For example, inafile containing customer records, you can definethe zip code
asaduplicatable key so that many different records can contain the sasmevaue
for the zip code. However, if you also make the customer number akey, you

praobably would not want to allow duplicates, since each customer should have
a unigue number.

NOTE: If one segment of a segmented key allows duplicates, all the segments must
allow duplicates. For more information, “Segmented and Nonsegmented Keys” on page
185.

For information about how Btrieve stores duplicate key values, see the
following section and “Indexes” on page 201.

Linked-Duplicatable and Repeating-Duplicatable Keys

By defaultin a6.x file, Btrieve stores duplicatable keys aslinked-duplicatable
keys.

In this situation, Btrieve stores the key extracted from the first record of a
duplicatable key on an index page. When the first record containing a
duplicate value for akey isinserted into afile, Btrieve does not store the
duplicate key value on the index page.

Instead, it goes to the original record (the one whose key vaue is duplicated
in the new record) and stores a pointer at the end of the record. The pointer
points to the new record.

Aseach new record with aduplicate key valueisinserted into thefile, Btrieve
stores apointer to that record in the preceding record containing the same key
value. In addition to having pointers that point to the next record containing a
duplicate key value, Btrieve has pointers that point to the preceding record
containing that duplicate key value. Btrieve uses the pointersin its Get Next
and Get Previous operations.

This method of storing pointers at the end of data records (as opposed to
storing keys and values on index pages) forms adoubly linked list of records
with keys containing duplicate values, resulting in the name linked-
duplicatable keys.

NOTE: If you create a file with linked-duplicatable keys, Btrieve reserves space in each
record of the file for that key’s duplicate pointer.

If no room is available to create a linked-duplicatable key (that is, if no
duplicate pointers were reserved at file creation, or if no index has been
dropped to free existing pointers), Btrieve creates a repeating-duplicatable

key.
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Btrieve stores every key value of arepeating-duplicatable key both on a data
page and on anindex page. In other words, thekey’svalueresidesintherecord
on adata page and is repeated in the key entry on an index page.

By default in 6.x files, Btrieve stores duplicatable keys as linked-duplicatable
keys. However, Btrieve 6.1x alows you to override that default.

Modifiable and Nonmodifiable Keys

You can also define akey as modifiable or nonmodifiable. If you define akey
as modifiable, Btrieve allows your application to update an existing record
and change the value of the key.

For example, if the account balance is akey, you may allow a program to
modify the value of that key as the customer makes purchases and payments.
However, if the customer’'saccount number isakey, you probably would make
it anonmodifiable key because the customer’s account number should not
change.

NOTE: If one segment of a key is modifiable, all the segments must be modifiable.

Descending and Ascending Keys

Btrieve normally orders key values in ascending order (lowest to highest).
However, you can specify that Btrieve order the key values in descending
order (highest to lowest) when you define the key segment.

When an application performs a Get Greater (8) operation on a descending
key, Btrieve returns the record corresponding to the first key value that is
lower than the key value you specify in the key buffer.

For example, consider afile which has 10 records and a descending key of
typeinteger. The actual values stored in the 10 recordsfor the descending key
aretheintegersO, 1, 2, 3,4, 5, 6, 7, 8, and 9. If the current record’s key value
is5 and you perform a Get Greater operation, Btrieve returns the record
containing the key value 4.

Similarly, when an application performsaGet Less Than (10) operation using
a descending key, Btrieve returns the record with the next higher value than
the one you specify in the key buffer.

Using the preceding example, if the current record’s descending key has a
value of 5 and the application performs a Get Less Than operation, Btrieve
returns the record containing the key value 6.
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Case-Insensitive and Case-Sensitive Keys

By default, Btrieve is case sensitive when sorting string keys—that is, it sorts
string key values based on whether letters are uppercase or lowercase. Btrieve
sorts the values by putting the uppercase value first in the sort. For example,
AAA and BBB would sort before aaa.

To make Btrieveignore case when sorting string keys, you can assign the case-
insensitive attribute to a key. When you define a key to be case insensitive,
Btrieve assignsthe same collating value to characters a through zwhen sorting
the key asit assigns to the corresponding characters A through Z.

NOTE: Case sensitivity does not apply if Btrieve sorts a key according to the collating
weights in an ACS.

Alternate Collating Sequence

You can also direct Btrieve to sort string keys (types Istring, zstring, and
string) differently from the standard ASCI| collating sequence.

By using one or more alternate collating sequences (ACSs), you can sort keys
in one of the following ways:

+ By alocale-specific collating sequence (such as the German, Swedish, or
Finnish character sets)

+ By your own user-defined sorting order, which may require a sorting
sequence that mixes alphanumeric characters (A-Z, a-z, and 0-9) with
nonal phanumeric characters (!, #, and so on).

NOTE: Only files using the format for Btrieve 6.1x or later can have more than one
ACS.

Locale-Specific ACS

Btrieve 6.1x allows you to sort an index by languages other than English. This
locale (national language) support originates in the operating system.
Therefore, refer to your operating system's documentation for specific
information.

When you create a key of type string, Istring, or zstring (described in “Key
Types’ on page 195), you can instruct Btrieve to sort the values for that key
according to a specified local€e's collating sequence. The application can
designate the locale by passing to Btrieve alocale€'s country I1D and code page
number.
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Alternatively, the application can specify the ACSfor the default |ocale—that
is, thelocalefor which the operating system running Btrieveis configured. For
client applications making calls to server-based Btrieve, thisis the server's
locale.

When an application calls Btrieve to create an index that is to be sorted
according to alocale-specific ACS, Btrieve queries the operating system to
retrieve the desired collating sequence. When the operating system returnsthe
collating sequence, Btrieve storesit in the Btrieve file.

If the Btrieve fileis moved to a different locale, or if the same computer is
reconfigured to support a different locale, Btrieve still sorts the index
according to the original local€'s collating sequence, thereby allowing Btrieve
to insert new key values correctly.

NOTE: Because Btrieve obtains the locale’s collating sequence by making operating
system calls, it cannot successfully create an index for a locale that is not supported by
the operating system. Instead, Btrieve returns an error code to the application. The
NetWare operating system supports only one locale at a time, so only the server’s
default locale is supported.

To create an ACS that will sort a Btrieve file according to alocale-specific
collating sequence, an application must place 265 bytes directly into the data
buffer of a Create (14) operation, using the format shown in Table 10 on page
190.

Table 10 Locale-Specific Alternate Collating Sequence Format

Offset Length Description

0 1 Signature byte. This byte should contain the value AD hex.

1 2 Country ID (Intel* format). See your operating system’s documentation for more
information on national language support.

3 9 Code page ID (Intel format). See your operating system’s documentation for
more information on national language support.

5 260 Filler.

The 265-byte ACS definition should follow the last key specification block in
the data buffer.

NOTE: To use the default locale-specific ACS, specify a value of OXFFFF for the
Country ID and the Code page ID.
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User-Defined ACS

To create an ACS that will sort a Btrieve file according to a user-defined
collating segquence, the application must place 265 bytes (using the format
shown in Table 11 on page 191) directly into the data buffer of a Create (14)
operation following the last key specification block in the data buffer.

Table 11 User-Defined Alternate Collating Sequence Format
Offset Length Description
0 1 Signature byte. This byte should contain AC hex.
1 8 An 8-byte name that uniquely identifies the ACS to Btrieve.
9 256 A 256-byte map. Each 1-byte position in the map corresponds to the code point

having the same value as the position’s offset in the map. The value of the byte
at that position is the collating weight assigned to the code point.

For example, to force code point 0x61 ('a’) to sort with the same weight as code
point 0x41 ('A’), place the same values at offsets 0x61 and 0x41.

Following are a 9-byte header and a 256-byte body that represent a collating
sequence named UPPER. The header appears as follows:

AC 55 50 50 45 52 20 20 20

The 256-byte body appears asfollows (with the exception of the offset values
in the leftmost column):

00: 00 01 02 03 04 05 06 07 08 09 OA OB 0OC OD OE OF 10: 10 11
12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 20: 20 21 22 23
24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 30: 30 31 32 33 34 35
36 37 38 39 3A 3B 3C 3D 3E 3F 40: 40 41 42 43 44 45 46 47
48 49 4A 4B 4C 4D 4E 4F 50: 50 51 52 53 54 55 56 57 58 59
5A 5B 5C 5D 5E 5F 60: 60 41 42 43 44 45 46 47 48 49 4A 4B
4C 4D 4E 4F 70: 50 51 52 53 54 55 56 57 58 59 5A 7B 7C 7D
7E 7F 80: 80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F
90: 90 91 92 93 94 95 96 97 98 99 9A 9B 9C 9D 9E 9F AO0: A0
Al A2 A3 A4 A5 A6 A7 A8 A9 AA AB AC AD AE AF BO: BO Bl B2
B3 B4 B5 B6 B7 B8 B9 BA BB BC BD BE BF C0: CO C1 C2 C3 C4
C5 C6 C7 C8 CO9O CACB CC CD CE CF DO: DO D1 D2 D3 D4 D5 D6
D7 D8 DS DA DB DC DD DE DF EO: EO E1 E2 E3 E4 E5 E6 E7 E8
E9 EA EB EC ED EE EF FO: FO F1 F2 F3 F4 F5 F6 F7 F8 F9 FA
FB FC FD FE FF
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The header and body forming this ACS are shipped with this version of
Btrieve asthe file UPPER.ALT. UPPER.ALT provides away to sort keys
without regard to case, although Btrieve 6.x makes this method obsolete by
allowing an application to specify in bit 10 of akey’s flag values whether the
key isto be sorted using case sensitivity.

However, UPPER still provides a good example for use when writing your
own ACS.

Offsets 0x61 through 0x7A in the example have been atered from the
standard ASCI| collating sequence. In the standard ASCI| collating sequence,
offset 0x61 contains a value of 0x61 (representing lowercase 'a). When akey
is sorted with the UPPER ACS, Btrieve sorts lowercase 'a (0x61) with the
collation weight found at offset 0x61: 0x41. Thus, the lowercase 'a’ is sorted
asif it were uppercase 'A’ (0x41).

Therefore, for sorting purposes UPPER converts all lowercase |etters to their
uppercase equival ents when sorting a key.

Each 1-byte position in the map correspondsto the code point having the same
value as the position’s offset in the map. The value of the byte at that position
is the collating weight assigned to the code point.

For example, toforce code point 0x61 ('&) to sort with the same weight as code
point 0x41 ('A’), place the same values at offsets 0x61 and 0x41.

The following 256-byte body basically performs the same function as
UPPER.ALT’s body except that ASCII characters preceding the ASCII space
(0x20) are now sorted after all other ASCII characters:

00: EO E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF 10: FO F1
F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF 20: 00 01 02 03
04 05 06 07 08 09 OA OB 0C 0D OE OF 30: 10 11 12 13 14 15
16 17 18 19 1A 1B 1C 1D 1E 1F 40: 20 21 22 23 24 25 26 27
28 29 2A 2B 2C 2D 2E 2F 50: 30 31 32 33 34 35 36 37 38 39
3A 3B 3C 3D 3E 3F 60: 40 21 22 23 24 25 26 27 28 29 2A 2B
2C 2D 2E 2F 70: 30 31 32 33 34 35 36 37 38 39 3A 5B 5C 5D
5E 5F 80: 60 61 62 63 64 65 66 67 68 69 6A 6B 6C 6D 6E 6F
90: 70 71 72 73 74 75 76 77 78 79 7A 7B 7C 7D 7E 7F AO: 80
81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F BO: 90 91 92
93 94 95 96 97 98 99 9A 9B 9C 9D 9E 9F CO: A0 Al A2 A3 A4
A5 A6 A7 A8 A9 AA AB AC AD AE AF DO: BO Bl B2 B3 B4 B5 B6
B7 B8 B9 BA BB BC BD BE BF EO: CO C1 C2 C3 C4 C5 Cé6 C7 C8
C9 CACB CCCDCE CF FO: DO D1 D2 D3 D4 D5 D6 D7 D8 D9 DA
DB DC DD DE DF
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In this body, different collating weights have been assigned so that a
character’'sweight no longer equalsits ASCII vaue. For exampl e, offset 0x20,
representing the ASCI| space character, has a collating weight of 0x00; offset
0x41, representing the ASCI | uppercase ‘A’, has a collating weight of 0x21.

To achieve the ability to sort keyswithout regard to case, offsets Ox61 through
Ox7A in the last example have been atered. Asin the body for UPPER.ALT,
offset 0x61 now hasthe same collating weight as offset 0x41: 0x21. By having
the same collating weight, offset 0x41 (uppercase ‘' A’) sortsthe same as offset
0x61 (lowercase* a).

ACSs and Multiple Btrieve Files

If you have multiple files with different ACSs, each sequence should have a
different nameto avoid confusing two sequences that have the same name but
that collate differently.

Multiple ACSs in a Single Btrieve File

You can use multiple ACSsin asingle Btrieve file. Btrieve allows one ACS
per key. Therefore, if the key is segmented, each segment must use either the
key’s specified ACSor no ACS at all.

InaBtrievefilein which akey hasan ACS designated for some segments but
not for others, Btrieve sorts only the ACS segments by the specified ACS.

Null Keys (All-Segment and Any-Segment)

NOTE: Previous editions of the Btrieve documentation used the term manual key. This
edition replaces that term with any-segment null key.

You can direct Btrieve to exclude certain records from an index by defining
null keys. When you define anull key, you specify anull value by which
Btrieve can recognize the key as being a null key.

You can use anull valuein a key when the data for the key is unavailable or
when you do not want Btrieve to include arecord for that key in the index.
Null keys alow you to avoid searching through meaningless recordsin an
index path and to eliminate the overhead time required to update the index
each time a key with no meaningful dataisinserted.

When data becomes available for that key, and when you want to include the
record in the index, you can update the record, replacing the null value with
meaningful data.
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If you define one segment of akey asanull key, you must define all segments
of that key asanull key. However, Btrieve alows you to define different null
values for different segmentsin a segmented key. The most commonly used
null values are ASCI| blank (0x20) and binary 0 (0x00).

Btrieve can use one of two different methods to determine whether akey isa
null key. You determine which method Btrieve uses by specifying one of the
two possible null key attributes:

+ All segments
+ Any segment

If you specify the all-segment null key attribute, Btrieve excludes from the
index those records in which all the bytesin all segments of akey contain a
null value. (Previous editions of the Btrieve documentation called this
attribute the null key attribute.)

If you specify the any-segment null key attribute, Btrieve excludes from the
index those recordsin which every bytein any segment of akey contains the
null value. (Previous editions of the Btrieve documentation called this
attribute the manual key attribute.)

Often, an any-segment null key is used as aflag that indicates whether the key
isto be indexed. If the segment contains only the null value that you defined
for that segment, Btrieve does not include the key in theindex even though the
rest of the segmentsin the key contain non-null vaues.

By updating the flag segment with any value other than the specified null
value, you can instruct Btrieve to include the record in the index.

IMPORTANT: If you specify both the all-segment and any-segment null key attributes,
Btrieve uses only the any-segment null key attribute.

The following diagram shows three segments of a key in a given record:

20120120 . | . | - oojoofoof . | .| . 20(20]20

The null value defined for the first and last segments of the key isthe ASCI|
blank (0x20). The null value defined for the middle segment is binary 0
(0x00). Asthe diagram shows, all the bytesin each segment contain their
defined null value. Therefore, Btrieve excludes this record from itsindex if
you specify either the all-segment or the any-segment null key attribute.
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Key Types

The following diagram shows three segments of a key in a different record:

20120120 . | . | - 42154 (52149|45|56 45152]55(4C| 45|53

Thenull values defined for the segmentsin thisdiagram are the same as before
(0x20 for thefirst and last segment, 0x00 for the middle segment).

As the second diagram shows, all the bytesin the first segment contain their
defined null value. However, the second and third segments contain non-null
values. Therefore, Btrieve excludes this record from itsindex only if you
specify the any-segment null key attribute. If you specify the all-segment null
key attribute, Btrieve includes the record in its index.

The second diagram shows a situation in which thefirst key segment could be
used as aflag to indicate whether the key is to be indexed.

For example, an application would first define the segments as any-segment

null keys. If the application wanted to include arecord in the index, it would
place a non-null value in the first segment. Conversely, if the application did
not want to include arecord in theindex, it would place anull valuein thefirst
segment.

Btrieve provides standard and extended key types. These types allow Btrieve
to recognize and collate key values based on the interna storage format of the
15 data types that compilers most commonly use. This capability provides
greater flexibility when you design the keys of your Btrieve files.

For historical reasons, the two standard key types, string and unsigned
binary, are also offered as extended key types.

Internally, Btrieve compares string keys on a byte-by-byte basis, from left to
right. Btrieve sorts string keys according to their ASCII value. However, for
string keys, you can specify either case-insensitive sorting or an ACS.

Btrieve compares unsigned binary keysaword at atime. It compares these
keysfrom right to left because the Intel 8086 family of processorsreversesthe
high and low bytesin an integer.

Table 12 on page 196 lists the extended key types and their associated codes.
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Table 12 Extended Key Types and Codes

Type Code
string 0
integer 1
float 2
date 3
time 4
decimal 5
money 6
logical 7
numeric 8
bfloat 9
Istring 10
zstring 11
unsigned binary 14
autoincrement 15
sign trailing separate 17

The following sections, arranged alphabetically by key type, describe the
extended key types.

autoincrement

An autoincrement key is asigned Intel-style integer that can be either two or
four bytes long. Internally, autoincrement keys are stored in Intel binary
integer format, with the high-order and low-order bytes reversed within a
word.

Btrieve sorts autoincrement keys by their absolute values, comparing the
values stored in different records aword at atime from right to | eft.
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Autoincrement keys are incremented each time you insert arecord into the
file

The following restrictions apply to autoincrement keys:
+ An autoincrement key cannot alow duplicate key values.

+ An autoincrement key cannot be segmented or included as a segment of
another key.

+ An autoincrement key cannot overlap another key.

Btrieve treats autoincrement key values as follows when you insert records
into afile:

+ |f you specify a value of binary O for the autoincrement key, Btrieve
assigns avalue to the key based on the following criteria:

+ If youareinserting thefirst record in thefile, Btrieve assigns the value of
1 to the autoincrement key.

+ If records dready exist in thefile, Btrieve assigns the key avaluethat is
one number higher than the highest existing absolute value in thefile.

+ |f you specify a nonzero value for the autoincrement key, Btrieve inserts
the record into the file and uses the specified value as the key value. If a
record containing that value already existsin thefile, Btrieve returns a
nonzero status and does not insert the record.

When you delete arecord containing an autoincrement key, Btrieve

compl etely removes the record from the file. Btrieve does not reuse the
deleted key value unlessyou specify that value when you insert another record
into the file.

As mentioned previously, Btrieve always sorts autoincrement keys by their
absolute values. For example, you can handle this key type in the following

ways:
+ Specify anegative value for an autoincrement key when you insert a
record.

+ Update arecord and negate the value for the autoincrement key.

Either way, Btrieve sorts the key according to its absolute value. This allows
you to use negation to flag records without atering the record’s positionin the
index. In addition, when an application performs a Get operation and you
specify anegative value in the key buffer, Btrieve treats the negative value as
the absolute value of the key.
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bfloat

date

decimal

float

A field with abfloat type is a single- or double-precision real number. A
single-precision real number is stored with a 23-bit mantissa, an 8-bit
exponent biased by 128, and a sign bit.

The representation of a double-precision real number isthe same asthat for a
single-precision real number except that the mantissais 55 bits instead of 23
bits. The least significant 32 bits are stored in bytes 0 through 3. The bfloat
typeis commonly used in BASIC applications.

A date-typefield isstored internally as a 4-byte value. The day and the month
are each stored in 1-byte binary format. The year is a 2-byte binary number
that represents the entire year value.

Btrieve places the day into the first byte, the month into the second byte, and
the year into a two-byte word following the month.

A decimal-typefield isstored internally as a packed decimal number with two
decima digits per byte.

Thesign nibbleiseither OxF or OXC for positive numbersand OxD for negative
numbers. The decimal point isimplied—that is, no decimal point is stored in
the decimal-type field. The application is responsiblefor tracking the location
of the decimal point for the value in a decimal-type field.

All the values for a decimal key type must have the same number of decimal
placesin order for Btrieve to collate the key correctly. The decimal typeis
commonly used in COBOL applications.

A float type is consistent with the |EEE standard for single- and double-
precision real numbers. The internal format for a4-byte float consists of a 23-
bit mantissa, an 8-hit exponent biased by 127, and a sign hit.

A float-typefield with 8 bytes has a 52-bit mantissa, an 11-bit exponent biased
by 1,023, and a sign hit.

198 Btrieve Installation and Operation



integer

logical

Istring

money

numeric

An integer typeis a signed whole number and must contain an even number
of bytes. Internally, integer-type fields are stored in Intel binary integer
format, with the high-order and low-order bytes reversed within aword.

Btrieve evaluatesthe key fromright to left, aword at atime. The sign must be
stored in the high bit of the rightmost byte. Theinteger typeis commonly used
in C language applications.

Thelogical extended key typeisstored asa 1- or 2-bytevalue. Btrieve collates
logical key typesasastring. Thisallowsan application to determine the stored
values that represent true or false.

An lstring type in Btrieve has the same characteristics as aregular string type
except that thefirst byte of the string contains the binary representation of the
string’slength. Thelength stored in byte O of thelstring determines the number
of significant bytes. Btrieve ignores any values beyond the specified length of
the string.

The lstring type is commonly used in Pascal applications.

Theinternal representation of the money typeis the same as that for the
decimal type.

Numeric values are stored as ASCII strings, right justified with leading zeros.
Each digit occupies one byte internally. For positive numbers, the rightmost
digit can be represented by 1 through 0 instead of A through {. Btrieve
processes positive numbers represented either way.

The numeric type is commonly used in COBOL applications.

sign trailing separate

The sign trailing separate data type (sometimes called numeric STS) isa
COBOL datatype that has values resembling those of the numeric datatype.
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Sign trailing separate values are stored as ASCII strings and right justified
with leading zeros.

However, the rightmost byte of a sign trailing separate string is either '+’
(ASCII 0x2B) or - (ASCII 0x2D). This differs from numeric values that
embed the sign in the rightmost byte along with the value of that byte.

string
A string typein Btrieve is a sequence of characters ordered from left to right.
Each character isrepresented in ASCII format in asingle byte except when
Btrieve is determining whether a key valueis null. (See “Null Keys (All-
Segment and Any-Segment)” on page 193.)

time

A time-typefield is stored internally as a 4-byte value. Hundredths of a
second, minute, and hour are each stored in 1-byte binary format. Btrieve
places the hundredths of a second value into the first byte, followed
respectively by the second, minute, and hour values.

unsigned binary

Btrieve sorts unsigned binary keys as unsigned integer keys. An unsigned
binary key must contain an even number of bytes (2, 4, 6, and so on). Btrieve
compares unsigned binary keys aword at atime, from right to left.

An unsigned binary key is sorted in the same manner as an integer key. The
differences between an unsigned binary key and an integer key are that an
integer hasasign bit, while an unsigned binary type does not, and an unsigned
binary key can be longer than 4 bytes.

zstring

A zstring type in Btrieve corresponds to a C string. It has the same
characteristics as aregular string type except that azstring type is terminated
by a byte containing abinary 0. Btrieve ignores any values beyond the first
binary 0 it encountersin the zstring except when Btrieve is determining
whether akey valueis null. (See“Null Keys (All-Segment and Any-
Segment)” on page 193.)
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Indexes

Anindex isastructure in a Btrieve file that contains the key valuesfor a
specific key. In an index, Btrieve dynamically maintains the key valuesin a
sorted order, storing them in a balanced B-tree structure. When you insert,
update, or delete arecord, Btrieve adjusts all the indexesfor the file to reflect
the latest changes in the key values contained in the records.

Btrieve keeps all indexes to the data records in the form of standard B-trees.
A B-treeis adata structure that allows external searching by means of
multiway tree branching. The B-tree structure features quick access and
efficient use of disk space. Once a B-tree structure is created, no periodic
maintenance is required. Btrieve creates a separate B-tree for each key you
define within afile.

You can create indexes when you are creating the Btrieve datafile, or at any
time thereafter. When you create a Btrieve data file, you can define one or
more keys for Btrieve to use in building indexes.

You can also define external indexes (key-only files, described in “ Key-Only
Files’ on page 179) for a Btrievefile after creating the file. Positioning rules
(guidelines governing which record is current, which is next, and so on) are
the same, regardless of when you create an index.

Thetotal number of indexes (actually, the total number of key segments) for a
file depends on the file's page size:

Page Size Maximum Key Segments
512 8

1,024 23

1,536 24

2,048 54

2,560 54

3,072 54

3,584 54

4,096 119
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You can delete, or drop, an index when your application no longer needsit.
The space that the index used in the file is freed for data or for other index
pages. You can aso use index balancing to conserve disk space (see “ Index
Balancing” on page 231).

If you create an index at file creation time, Btrieve stores duplicate valuesin
the chronological order in which the records are inserted into the file.

IMPORTANT: The chronological ordering of records can change when you update
records and change their key values, when you drop and rebuild an index, or when you
rebuild the Btrieve file. An application should not depend on the chronological ordering
of records in a Btrieve file.

If you create anew index for afile that was created earlier, Btrieve enters
duplicate values into the index in the order in which their corresponding
records are physically stored in the file at the time the index is created. For
linked-duplicatable keys, additional duplicate values are added to the end of
the series of duplicates as new records are inserted.

How Btrieve stores duplicate key valuesin an index also depends on whether
the key is alinked-duplicatable or a repeating-duplicatable key. For more
information, see*“ Linked-Duplicatable and Repeating-Duplicatable Keys’ on
page 187.

You can also specify a key with an alternate collating sequence. For more
information, see “Alternate Collating Sequence” on page 189.

Accessing Records

Btrieve allows you to access records from afile based on either the record's
physical addresswithin thefile or akey value contained in therecord. Btrieve
also allows you to access portions of arecord by using chunk operations.

Accessing Records by Physical Location

Record accessing by physical location is faster for the following reasons:
+ Btrieve does not have to use any index pages.

+ The next or previous physical record isusually already in Btrieve's
memory cache because the page on which it residesis probably in cache.

The following sections explain physical currency (the effect on positioning
when accessing records by physical location) and the Step operations (the
record operations used to access arecord by its physical location).
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Physical Currency

Step Operations

When you insert arecord into aBtrieve file, Btrieve writes the record into the
first free space available in thefile, regardless of any key values contained in
the record. Thislocation is referred to as the physical location, or address, of
the record. The record remainsin thislocation until you deleteit from thefile.

The physical location of the records in the file determines the physical order
of therecords. The Btrieve Step operations use the physical location to access
records.

The physical current, next, and previous locations together form the physical
currency within thefile.

An application can use the Step operations to access records based on their
physical location within afile.

For example, the Step First (33) operation retrievestherecord that isstored in
thefirst, or lowest, physical location in the file. The Step Next (24) operation
retrieves the record stored in the next higher physical location.

The Step Previous operation retrieves the record stored in the next lower
physical location in thefile. The Step Last (34) operation retrieves the record
that is stored in the last, or highest, physical location in thefile.

The Step Next Extended (38) and Step Previous Extended (39) operations
retrieve one or more records from the physical |ocation following or preceding
the current record.

The Step operations are useful for traversing a Btrieve file quickly if an
application does not need to retrieve the records in a specific order.

Accessing Records by Key Value

Accessing records by key value allows you to retrieve records based on their
values for a specified key. The following sections discuss these topics:

+ Logica currency—The effect on positioning when accessing records by
key value

+ Get operations—The Btrieve operations used to accessarecord by itskey
value

+ The position block—The location used to store logical positioning
information
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Logical Currency

Get Operations

When you insert arecord into afile, Btrieve updates each B-tree index for
which the appropriate key in therecord hasanon-null value. Each key of afile
determines alogical ordering of the records. The ordering can be from low to
high or from high to low, depending on whether the key is defined as
ascending or descending.

The record accessed last is not only the physical current record, but also the
logical current record. For example, when you insert a record, that record
becomesthe physical current record. It also becomesthelogical current record
(unless you perform a no-currency change Insert operation or the inserted
record’s key valueis null).

Relativeto any logical current record based on a certain key, the record next
in the defined logical sequence isthe logical next record and the record
previous in the defined logical sequenceisthelogical previous record.

NOTE: The logical previous of the logical first record does not exist—nor does the
logical next of the logical last record.

Thelogical current, next, and previous locations together form the logical
currency within thefile.

The Btrieve Get record operations use the logical |ocations when accessing
records.

An application can use the Get operations to retrieve records based on their
values for a specified key. The appropriate Get operation can retrieve a
specific record from afile or retrieve records in a certain order.

For example, the Get First (12) operation retrieves the first record by the key
specified in the key number parameter. Likewise, the Get Last (13) operation
retrieves the last record according to the logical order based on the specified

key.

Some Get operations, such as Get Equal (5) or Get Less Than (10), return a
record based on a key value your application specifiesin the key buffer
parameter.

Get operations establish Btrieve's logical currency in an index. In addition to
establishing logical currency, al Get operations except Get Position also
establish the physical currency.
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Position Block

Btrieve uses an area of memory called the position block to maintain logical
positioning information for use in accessing records. Btrieve maintains
positioning and other necessary information associated with each openfile. It
stores thisinformation in a 128-byte block of memory that passes between
Btrieve and your application.

Some of the information contained in the position block is as follows:
+ The current index path identifier (the key number).

+ Threerecord pointersreflecting the logical currency based on the current
key number:

+ The previous record pointer points to the logical previous position.

+ The current record pointer points to the most recently accessed record.
This record is not necessarily the most recently retrieved record.

+ The next record pointer pointsto the logical next position.

Many of the Btrieve operations modify the contents of the position block to
reflect the new position within the file. Btrieve uses positioning information
to read sequentially through the file by a given key.

An application should maintain a 128-byte position block for every Btrieve
filethat is open.

Accessing Records by Chunks

A chunk isaset of logically contiguous bytes that is defined by its offset and
length within arecord and that can be accessed by the Btrieve Get Direct/
Chunk (23) operation or by an Update Chunk (53) operation. This ability to
operate on a chunk (rather than on the entire record) is afeature introduced in
Btrieve 6.1 and is applicable to any 6.x file.

NOTE: Chunks are defined only for the duration of the operation that defines them.

A chunk’s offset and length need not correspond to any of the internal
structures of arecord that are known to Btrieve, such as key segments, the
fixed-length portion of arecord, or avariabletail (discussed in “ Storing
Variable-Length Records:. Variable Tails and VATS’ on page 183).

Also, achunk need not correspond to any portion of the record defined by the
application (for example, afield), although you may find it useful to update
such defined portions as chunks.
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Probably the main reason to use chunksin an application is to overcome the
restrictions imposed by the Btrieve data buffer length parameter.

Essentialy, an application can pass no more than 65,535 bytes in the Btrieve
data buffer at one time (sometimes less). Therefore, if the recordsin an
application exceed this|length, you cannot pass an entire record in asingle
Btrieve operation. The application can, however, divide that record into
chunks.

An application using chunk operations also allows a workstation that makes
callsto aremote Btrieve server to use a smaller value for its requester’s
Maximum Data Buffer Length parameter. This smaller value lowers the
reguester’s requirement for memory on the workstation.

Btrieve provides two operations that allow an application to access chunks:
Get Direct/Chunk (23) and Update Chunk (53).

Using Btrieve Transactions

If you have anumber of modificationsto maketo afile, and you must be sure
that either all or none of those modifications are made, include the operations
for making those modifications in a Btrieve transaction.

To include a group of operations within a Btrieve transaction, you enclose
those operations between a Begin Transaction (19) operation and an End
Transaction (20) operation.

Btrieve commits to disk the changes made inside a transaction only when the
application performs the End Transaction operation. Prior to performing the
End Transaction operation, Btrieve makes all modificationsin memory. (See
“Shadow Paging” on page 212.)

Should a system failure occur before the application finishes performing all
the operations included in the transaction, Btrieve ignores any changes
previously made within the transaction.

Whenyou restart the system after thefailure, the Btrievefile containsthe same
information it contained before the Begin Transaction operation was
performed.

NetWare Btrieve 6.1x provides two types of transactions:
+ Exclusive

+ Concurrent
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The type you use depends on how severely you want to restrict other clients
access to the file you are modifying.

Prior to 6.0, Btrieve allowed only exclusive transactions. When aBtrieve task
operates on afileinside an exclusive transaction, Btrieve locksthat entirefile
for the duration of the transaction. Once afile islocked in an exclusive

transaction, other clients can read thefile, but they cannot make changesto it.

Asthisinability to make changesimplies, a Btrieve client (client 2, for
example) can begin an exclusive transaction on afile, even if another client
(client 1, for example) currently hasthefile (or aportion of it) already locked.
However, client 2 cannot perform any operation that requires a position block
(even standard Get or Step operations) until client 1 rel eases whatever locksit
has on the file.

Versions of Btrieve prior to 6.0 allowed other applications (or, in the case of
NetWare Communication Services, other clients) to see the changesto the
filesinvolved in an exclusive transaction before the transaction ended.

Btrieve versions 6.0 and later do not allow other applications or clientsto see
the changes involved in any transaction (exclusive or concurrent) until the
transaction ends, regardless of which version of Btrieve was used to createthe
fileoriginally.

When an application operates on afileinside aconcurrent transaction, Btrieve
locks only the affected records, or (at most) only the affected pagesin thefile.

Btrieve locks the data page that contains arecord being modified in an insert,
update, or delete operation. Additionally, if the record is avariable-length
record, Btrieve locks all the variable pages containing portions of the record.
Finally, Btrieve locks any index pages that will be modified as aresult of the
insert, update, or delete operation.

Aswith exclusive transactions, other tasks can aways read datathat islocked
from within a concurrent transaction.

In any Btrieve datafile, multiple tasks can have their own concurrent
transactions operating, in which they are performing insert, update, or delete
operations, or inwhich they are performing Get or Step operationsthat contain
read lock biases. The only restriction on these activities is that no two tasks
can lock the same record or page simultaneously from their respective
concurrent transactions.

The following additional features apply to concurrent transactions:
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+ Thefile must use the 6.x format. (Otherwise, operation 1019 will be
treated as operation 19: an exclusive transaction.)

+ Locked pages remain locked for the duration of the transaction.

+ |f the transaction simply reads a record, Btrieve does not lock either the
record or the corresponding page.

+ Other clients cannot see the changes to afile in aconcurrent transaction
until the transaction ends.

Supporting Multiple Btrieve Clients

Btrieve provides several concurrency control methods and tools to resolve
conflicts that can occur when multiple Btrieve clients attempt to access or
modify recordsin the same file concurrently:

+ “Passive Concurrency” on page 208
+ “Locks’ on page 210
Explicit Record Locks

*

*

Implicit Record Locks
+ Implicit Page Locks
+ FileLocks

The following sections discuss these methods in detail.
Passive Concurrency

You may choose to rely on passive concurrency for resolving update conflicts
if an application will perform single-record read and update operationsin the
following situations:

+ While not inside a transaction

+ From within a concurrent transaction

With passive concurrency, Btrieve allows aclient to read a record without
applying any lock bias for the operation. Then, if a second client changes the
record between the time the first client reads it and the time the first client
attempts to update or delete it, Btrieve returns Status Code 80 (Conflict).

In this situation, the modification initiated by the first client would be based
on an outdated image of the record. Therefore, the first client must read the
record again before performing the Update (3) or Delete (4) operation.
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The following tables show how two Btrieve clients interact when using
passive concurrency. Table 13 illustrates non-transactional concurrency.

Table 13 Passive Concurrency (Non-transactional Example)
Application 1 Application 2
1. Open file.
2. Open file.

3. Read Record A.
4. Read Record A.
5. Update Record A.

6. Update Record A. Btrieve returns Status Code 80
(Conflict).

7. Reread Record A.

8. Update Record A.

Table 14 on page 209 illustrates passive concurrency from within aconcurrent
transaction.

Table 14 Passive Concurrency (Concurrent Transaction Example)

Application 1 Application 2

1. Begin concurrent transaction.
2. Begin concurrent transaction.
3. Read record A.
4. Update record A.
5. Read record A.
6. End transaction.
7. Update record A. Btrieve returns conflict status code.

8. Reread record A.
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Application 1 Application 2

9. Update record A.

10. End transaction.

NOTE: Even though Application 2 reads record C after Application 1 has already
executed the update operation, Btrieve correctly detects a conflict error in Step 7. This
conflict exists because Application 1 does not commit the change it made to record A
until ending its transaction in Step 6. By the time Application 2 attempts its update in
Step 7, the image it read of record A (in Step 5) is outdated.

Locks

Records, pages, or even an entire Btrieve file may be locked. Once locked, a
record, page, or file cannot be modified by any client other than the one
responsible for the lock. Similarly, locks owned by one client can prevent
record, page, or file locking by another client, as explained in the rest of this
section.

Btrieve provides two kinds of locks:
+ Explicit
+ Implicit

When aclient specifically requeststhe lock by including the lock request with
a Btrieve operation code, that lock is called an explicit lock.

However, even when a client does not explicitly request alock, Btrieve may
lock an affected record or page as the result of some action performed by the
client. In thissituation, the lock requested by Btrieveiscalled animplicit lock.

+ Records can be locked either explicitly or implicitly.
+ Pages can only be locked implicitly.

+ Files can be locked only explicitly.
Therest of this section discusses the various locks as they apply in both non-
transactional and transactional environments.
Implicit Record Locks

When aclient attempts to update or delete arecord, either external to any
transaction or from within a concurrent transaction, Btrieve implicitly triesto
lock that record on behalf of the client (hence the term implicit record lock).
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Implicit Page Locks

File Locks

In an exclusive transaction, an implicit record lock is unnecessary because
Btrievelocksthe entirefile prior to performing the update or del ete operation.

Btrieve can grant an implicit record lock to a client aslong as no other client
+ Holds an explicit lock on the record
+ Holdsanimplicit lock on the record

+ Haslocked the file containing the record

Btrievetries, on behalf of the client, to implicitly lock the pages that are
modified during execution of an insert, update, or delete operation if the
modification occurs either outside of atransaction or from within aconcurrent
transaction.

NOTE: In an exclusive transaction, an implicit page lock is unnecessary because
Btrieve locks the entire file prior to performing an update or delete operation. In the case
of an Insert operation, Btrieve requests a file lock if the client does not have one yet.

Aswithimplicit recordlocks, implicit pagelocksare provided by Btrieve. The
client does not explicitly request them.

The data page containing the record being modified (or that will contain the
record being inserted) must always be locked. However, a single operation
might need to lock several other pages as well.

For example, if the change made to a record involves one or more of the
record’s keys, then Btrieve must lock the index pages containing the affected
key values. Btrieve must also lock all index pages modified by the action of
bal ancing the B-tree(s) during the operation.

If amodification affects the variable-length portion of arecord, Btrieve must
lock the variable page(s) as well.

Implicit pagelocksallow multipleclientsto modify different parts of the same
file at the same time from within concurrent transactions, as long as those
maodifications do not affect other previously locked portions of thefile.

When aclient "touches" afile for the first timein an exclusive transaction by
performing an insert, update, or delete operation, that client triesto obtain a
filelock.
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NOTE: As the preceding statement implies, Btrieve does not lock a file when the client
performs a Begin Transaction operation. The lock occurs only when the client reads or
modifies a record after performing the Begin Transaction operation.

A filelock, asits name suggests, locks the entire Btrievefile. A client'sfile
locks remain in effect until that client ends or aborts the transaction, or until
the client isreset (which implies performing an Abort Transaction operation).

Recovering Data

Btrieve provides a number of methods for recovering data. Some of these
methods are automatic and require no interaction from an application or an
end-user. Others require some form of manual intervention.

IMPORTANT: None of the following methods eliminate the need to back up files
because none of these methods can recover data from a damaged disk. Therefore, it is
imperative that backups be made to protect against the catastrophic loss of a file
because of a hardware failure.

Automatic Data Recovery

Shadow Paging

Btrieve provides the following automatic data recovery methods:
+ Shadow paging or pre-imaging (depending on the file's format)

* Transaction control

For any Btrievefile using a 6.x format, Btrieve automatically guards against
file corruption by using shadow paging.

Shadow paging is especially useful when Btrieve needs to perform several
physical page updates to process either a single non-transactional request or
an entire transaction for an application.

Without shadow paging, if Btrieve processing is interrupted during these
operations by a system failure, files may be corrupted. Corrupted files may
contain inconsistent index pages, and retrieving data from the file might be
impossible. Shadow paging provides automatic protection against such
corruption.

During the execution of arequest or transaction that changes the file, Btrieve
does not overwrite original pages. Instead, it creates shadow pages (copies of
the origina pages to be modified), then selects and locks free physical

locationswithinthefilewherethe pageswill ultimately be stored. Btrievethen
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makes the requested modifications to the shadow pages where they reside in
cache.

The original pages remain unchanged. When all modifications to a particular
shadow page are finished, Btrieveinitiates the process of writing that shadow
page to a selected free physical location within the file.

For the purposes of data recovery, Btrieve bundles one or more non-
transactional operations and/or committed transactionsinto a system
transaction. A system transaction can include operations or transactions from
one or more users. However, unless a system failure occurs, system
transactions are completely transparent to an application.

If all changes to shadow pages are successful for a single non-transactional
request, or if an End Transaction (20) operation isissued for atransaction,
Btrieve commits the changes by making the shadow pages the new origina
pages (and therefore no longer shadow pages).

However, if partial changes made by a single request need to be rolled back,
or if an Abort Transaction (21) operation isissued, Btrieve returns the space
occupied by any shadow pages that are uncommitted (but that have already
been written to disk) to one of Btrieve's Free Space Lists. Once on a Free
Space List, pages are recycled during future operations.

A system transaction is complete when al the single requests and/or
transactions in that system transaction are committed, and al the shadow
pages involved in that system transaction have been written to disk. When a
system transaction completes, Btrieve places the old original pagesinvolved
in that system transaction on the Free Space List.

If the system fails before a system transaction completes, Btrieve recoversall
filesinvolved in the failed system transaction.

Then, when it isfirst loaded (after you power up your system), Btrieve uses
the yet unchanged original pages to return the filesto the state they werein
immediately prior to the failed system transaction. This recovery mechanism
works regardless of whether the files have been flagged transactional.

NOTE: Client-based versions of Btrieve ignore a file’s NetWare transaction tracking
system (TTS) flag.

All changes made by afailed system transaction are lost. However, thefileis
left in a consistent state, allowing the operations to be attempted again after
resolving the cause of the system failure.
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Pre-imaging

For any Btrieve file using the pre-6.x format, Btrieve cannot apply shadow
paging to guard against file corruption. Instead, it uses pre-imaging.

The effects of pre-imaging are roughly equivalent to those of shadow paging.
However, pre-imaging is more time-consuming than shadow paging (another
reason to consider converting your pre-6.x filesto the 6.x format).

Unlike shadow paging, pre-imaging causes Btrieve to create atemporary pre-
image file in the same directory where the original Btrieve datafile resides.
Btrieve creates this pre-image file the first time you modify a datafile or
access adatafile during a transaction (except when the file is opened in read-
only mode).

The temporary file has the same name as thefile it is protecting, except that
thefilename extensionis.PRE. For example, if you openedthe ACCTID.DTA
file, the temporary filename would be ACCTID.PRE. Btrieve uses this
temporary file to track changes to the actual file during a request.

Do not create filenames with the extension .PRE because they will corrupt the
recovery process.

Since the name of the pre-imagefileisthe same asthe Btrievefile (except for
the extension), do not create multiple Btrieve files with the same names but
different extensionsin the same directory.

For example, do not use a naming scheme like INVOICE.HDR and
INVOICE.DET for your Btrieve files. Otherwise, Btrieve triesto use
INVOICE.PRE for both files and automatic recovery becomes impossible.

During the execution of arequest or transaction that changes the file, Btrieve
writes the image of the original pages to be changed to the pre-imagefile.
Btrieve makes the requested modifications to the original pages where they
residein cache, then overwritesthe original pageson disk with the new images
from cache.

However, if partial changes made by a single request need to be rolled back,
or if an Abort Transaction (21) operation isissued, Btrieve restores the
original images from the pre-imagefile.

IMPORTANT: Once Btrieve creates a pre-image file, do not delete it (except as
preparation for converting a Btrieve file’s format from 5.x to 6.x). Without the pre-image
file, Btrieve cannot recover data after an abnormal termination.
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For the purposes of datarecovery, Btrieve usesinternal system transactionsfor
pre-6.x filesjust asit doesfor 6.x files. (System transactions are described in
“Shadow Paging” on page 212.) Regardless of the file format, system
transactions are completely transparent to an application unless a system
failure occurs.

If the system fails before a system transaction completes, Btrieve recoversall
the pre-6.x filesinvolved in the failed system transaction.

Whenitisfirst loaded (after you power up your system), Btrieve usesthe pre-
imagefileto return the datafilesto the state they werein immediately prior to
thefailed system transaction. All changes made by afailed system transaction
arelost. However, thefileisleft in aconsistent state, allowing the operations
to be attempted again after resolving the cause of the system failure.

NOTE: If files from the network were open in a transaction at the time of the system
failure, be sure that you are attached to the servers containing those files prior to starting
Btrieve.

Thisrecovery mechanism is usually successful. However, avery slim chance
does exist that the recovery will be incorrect for Btrieve filesthat reside on a
NetWare server.

This situation can occur if the NetWare disk-write optimizing algorithm
causes the new image to be written to disk before the original page'simageis
written to the pre-imagefile. If this happens, and the system fails before the
original page'simage can actually be written to the pre-imagefile, the original
datawill not be recoverable except from backup.

You can override the NetWare disk-write optimizing a gorithm by flagging
your Btrieve files transactional.

Transaction Control

By defining explicit transactions within a program, you can force Btrieve to
treat multiple Btrieve operations as an atomic unit—that is, Btrieve does not
complete any of the operationsin an explicit transaction unlessiit can
successfully complete al of them.

NOTE: For operations made inside a transaction involving a Btrieve file using the
pre6.0 file format, changes are immediately visible to other users reading those files.
With 6.x-format files, changes are not visible to other users until the End Transaction
(20) operation completes.
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If the system fails during an explicit transaction (which is automatically part
of asystem transaction), Btrieve removes (rolls back) all the operations
performed during the system transaction.

To perform this automatic recovery procedure, Btrieve creates the file
BTRIEVE.TRN whenever one or more files are opened in an explicit
transaction. (BTRIEVE.TRN islocated inthe SY S:SY STEM directory onthe
server unless otherwise specified during the Btrieve setup).

When Btrieve is loaded the first time after a system failure, it automatically
checks BTRIEVE.TRN to see what files were involved in atransaction at the
time the failure occurred. If BTRIEVE.TRN contains any filenames, Btrieve
checks each of those filesfor consistency and returns the inconsistent filesto
their pre-transactional state, if necessary.

NOTE: Btrieve recovers each file listed in BTRIEVE.TRN with the exception of files that
cannot be opened. To ensure that Btrieve can open all the files you were working on at
the time of the system failure, you should log in to every server containing those files
prior to restarting the application.

Occasionally, you may be unableto log in immediately to a server containing
files with which you were working. In such a case, NetWare Btrieve cannot
recover those files using transaction recovery (BTRIEVE.TRN). Btrieve will
recover these files when someone logs into the server and opens thefiles.
Therefore, individual files will not remain corrupted.

However, integrity between files cannot be guaranteed when files are
recovered individually. Only transaction recovery can restore the integrity of
the database. For this reason, if at all possible before you restart your
application, log in to every server containing files you wereworking on at the
time of the system failure.

As part of the recovery process, NetWare Btrieve prints a message to the
window (or console) indicating which files are being rolled back. If alisted
file cannot be opened, Btrieve prints awarning identifying the file and stating
that it cannot be rolled back.

After recovery is completed, the first system transaction overwrites
BTRIEVE.TRN.

Manual Data Recovery

You can use the Btrieve Maintenance utility command RECOVER to
manually recover your datato a sequentid file. The recovered data should
reflect the status of the file before the interrupted operation began. (See
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“RECOVER” on page 141in Chapter 5, "Using NetWare Btrieve Utilities" for
information about using this command.)

If the system fails during a transaction, Btrieve rolls back all operations that
completed after the Begin Transaction operation but before the system failure.
Aswith all transactions, either all changeswithin t he transaction are made, or
none are made.

After you recover the data, usethe BUTIL commands CREATE or CLONE to
make a new, empty, identical Btrievefile. (See “CREATE” on page 133 and
“CLONE” on page 129 in Chapter 5 for detail ed information about using these
commands.)

Then use the sequential file with the BUTIL command LOAD to insert the
records into the newly created Btrieve file. (See“LOAD” on page 139 in
Chapter 5 for detailed information about using this command.)

Designing a Database

This section provides formulas and guidelines for designing a Btrieve
database. The topics covered should help you set up security and reduce the
amount of disk space your files use. This section discusses the following
topics:

+ “Determining Record and Page Size” on page 217
+ “Estimating File Size” on page 223

+ “Conserving Disk Space” on page 227

* “Setting Up Security” on page 232

Determining Record and Page Size

Whenyou createafile, you must specify thelogical record length and thefile's
page size. The following sections help you determine these values.

Logical Record Length

Thelogical record length is the number of bytes of fixed-length data you will
allow arecordto hold in the Btrievefile you are creating. To obtain thisvalue,
calculate how many bytes of datayou need to store in the fixed-length portion
of each record.

For example, Table 15 on page 218 shows how the bytesin each fixed-length
portion of the record are added together to obtain the logical record length.
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Table 15 Calculating Logical Record Length for the Sample Record

Value Number of Bytes for Value
Last name 25
First name 25
Middle initial 1
Employee ID 4
Street address 30
City 25
State 11
Phone 12
Rate of pay 4
Department 24
Permanent/Temporary 1
Miscellaneous 0
Logical Record Length 162

The Miscellaneous portion of the record is variable length and contains notes
about the employee (commendations, bonuses, and so on). Because
Miscellaneousis variable length, it has no fixed length. Therefore, you do not
need to reserve any bytes for its contents in each record.

If any record actually has information to store in Miscellaneous, that
information is stored on variable pages and need not be included in the
calculations for logical record length.

NOTE: For files that allow variable-length records, logical record length refers only to
the fixed-length portion of the record.

Page Size

All pagesin aBtrieve datafile are the same size. Therefore, when you
determine what size the pages should be in your file, you must choose a size
that meets the following criteria
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+ What page size is the smallest that will allow index pages to hold your
largest key definition?

+ What page size is the optimum size for data pages (which hold the fixed-
length portion of records)?

Once you have these values, you can select a page size that best fits your file.

Minimum Page Size for Index Pages

To find the smallest page size that will still hold the largest key definition in
your file, you must perform the following tasks:

1 Determine how many bytes the largest key in the file will require on an
index page.

Thisvalue is the sum of the user-specified key length and the overhead
that Btrieve requires to store the key. The user-specified key lengthisa
given quantity. To calculate the number of overhead bytes required,
perform the following substeps:

+ |If the key does not allow duplicates, or if it allows repeating
duplicates, add an additional 8 bytesto the user-specified key length
and proceed to Step 2.

+ If thekey dlowslinked duplicates, add an additional 12 bytesto the
user-specified key length and proceed to Step 2.

2 Multiply thevalueyou obtainedin Step 1 by 8. (Btrieve requiresroom for
aminimum of 8 keyson a page.)

3 Add 12 to the value obtained in Step 2.

4 Select thefirst page sizethat is equal to or greater than the value you
obtained in Step 3.

NOTE: Remember that the page size you select in Step 4 must accommodate the
size of any keys created after file creation.

Using the example record layout from Table 15 on page 218, consider that
your filewill have 4 keys, asillustrated in Table 16 on page 219.

Table 16 Keys Defined for the Sample Record

Key Name Size in Bytes Number of Segments Duplicatable?

Last Name 25 1 Yes
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Key Name Size in Bytes Number of Segments Duplicatable?

Employee ID 4 1 No
Department 24 1 Yes
Permanent/Temporary 1 1 Yes

Given these values, you can cal cul ate the minimum page sizefor your Btrieve
file'sindex pages as follows:

+ In performing Step 1 and its substeps, you can see that the largest key in
thefile (the last name key) will require a minimum of 25 bytes (its user-
specified key length).

In designing the file, you have decided that the last name key will allow
duplicate values. At this point, you decide that those duplicate values
should be stored as linked duplicates. Therefore, you would add 12 bytes
for overhead to the user-specified key length of 25, giving you atotal of
37 bytes.

+ Performing Step 2, you multiply 37 by 8, giving you atotal of 296 bytes.

+ Performing Step 3, you add 12 bytesto the 296 bytes from Step 2, giving
you atotal of 308 bytes.

+ Performing Step 4, you select the first page size that is equal to or greater
than 308 bytes.

Because the minimum Btrieve page size is 512 bytes, you would select
512.

Although you have not eliminated any possible page sizesinthisexample, you
must verify the minimum page size for index pages before choosing the
optimum page size for data pages. Failure to do so may result in selecting a
data page size that isincompatible with the allowable index page size.

Optimum Page Size for Data Pages

Before you can determine the optimum size of your Btrieve file's data pages,
you must first calculate the file's physical record length. The physical record
length is the sum of the logica record length and the overhead required to
store arecord on a data page of the Btrieve file.

Btrieve always stores aminimum of 2 bytes of overhead information in every
record (as a usage count for that record). Btrieve also stores an additional
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Table 17

number of bytesin each record, depending on how you define the recordsin
your Btrievefile.

Table 17 on page 221 shows how many bytes of overhead you must add to the
logical record length to obtain the physical record length (based on how you
define the records for your Btrievefile).

Amount of Overhead Added to the Logical Record Length of the Sample Record

Type of Overhead

Bytes

Record usage count

2 (only for files using Btrieve v6.x format

Linked-duplicatable keys 8 (per key)
Reserved duplicate pointers 8 (per pointer)
Variable-length record pointers 4 (if file allows variable-length records)

Blank truncation

Record length

2 (if file allows blank truncation but does not use VATS),
or

4 (if file allows blank truncation and uses VATS)

4 (if file uses VATS)

Table 18

IMPORTANT: When calculating the number of bytes for duplicatable keys, include only
8 bytes for each linked-duplicatable key. Btrieve does not allocate duplicate pointer
space for keys defined as repeating duplicatable at creation time.

Using the sample record defined in Table 8 on page 174, assume that you are
creating a Btrieve file with the following attributes, or characteristics:

+ A logica record length of 162 bytes.

+ The variable-length portion of the record is blank-truncated. (Blank
truncation is discussed later in this appendix.)

+ Thefile has three linked-duplicatable keys and does not use VATS.

To obtain the physica record length for this Btrieve file, you would add the
values shown in Table 18 on page 221.

Obtaining the Physical Record Length of the Sample File

Logical record length

162
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Record usage count 2

3 linked-duplicatable keys (3*8) 24
Variable-length record pointer 4
Blank truncation 0
Physical record length 194

Remember that for fileswith variable-length records, thelogical record length
refers only to the fixed-length portion of the record.

NOTE: For files with compressed records, the data page format is different.
(Compressed records are discussed in “Data Compression” on page 229.) A
compressed record's entry on a data page consists of 7 bytes of overhead information,
pointers for duplicate keys, reserved duplicate pointers (if any), and a 4-byte record-
length field (if the file uses VATSs). The record's user-defined data is compressed and
stored on variable pages.

Using the physical record length that you calculated in the preceding
paragraphs, you now can determine the file's optimum page size for data

pages.

Btrieve storesasmany records as possiblein each data page of the Btrievefile.
However, it will not break the fixed-length portion of arecord across pages.
Also, in each data page, Btrieve stores six bytes of overhead information. You
must account for this additional overhead when determining the data page
size.

A Btrievefilewill contain unused spaceif the page size you choose, minus six
bytes (for overhead information), is not an exact multiple of the physical
record length.

Tooptimizeyour file'suse of disk space, sel ect apage sizethat can buffer your
records with the least amount of unused space. Page size must always be a
multiple of 512 bytes, up to 4,096 bytes. Larger page sizes usualy result in
more efficient use of disk space.

Consider the examplefrom Table 18 on page 221, in which the physical record
length added up to 194 bytes. Table 19 on page 223 shows how many records
can be stored on a page and how many bytes of unused space will remain on
apage for each possible page size.
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Table 19 Optimizing the Sample File's Use of Disk Space

Page Size Records per Page Unused Bytes

512 2 118 (512-6-(2*194))
1024 5 48 (1024 -6 - (5 * 194))
1536 7 172 (1536 -6 - (7 *194))
2048 10 102 (2048 - 6 - (10 * 194))
2560 13 32 (2560 - 6 - (13 * 194))
3072 15 156 (3072 - 6 - (15 * 194))
3584 18 86 (3584 - 6 - (18 * 194))
4096 21 16 (4096 - 6 - (21 * 194))

Asthetableindicates, if you select a page size of 512, only 2 records can be
stored per page and 118 bytes of each page will be unused. However, if you
select apage size of 4,096, 21 records can be stored per page and only 16 bytes
of each page will be unused.

NOTE: Btrieve requires that each index page in the file be large enough to hold at least
eight keys. If an index page is not large enough, you must either increase the file's page
size or decrease the key length. For more information, see “Minimum Page Size for
Index Pages” on page 219.

Estimating File Size

You can estimate the number of pages, and therefore the number of bytes
required to store a Btrievefile, with the formulas described in the following
paragraphs. However, when using the formulas, keep in mind that at any given
moment, they only approximate file size because of the way Btrieve
dynamically manipulates pages.

NOTE: The following discussion and the formulas for determining file size do not apply
to files that use data compression, because the record length for those files depends on
the number of repeating characters in each record.

While the formulas are based on the maximum storage required, they assume
that only one Btrievetask isupdating or inserting recordsinto thefileat atime.
File sizeincreasesif more than onetask updates or insertsrecordsinto thefile
during simultaneous concurrent transactions.
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Theformulas also assume that no records have yet been deleted from thefile.
Even if you delete half the records in afile, the file remains the same size.
Btrieve does not deallocate the pages that were occupied by the deleted
records. Rather, Btrieve re-uses them as new records are inserted into the file
(before allocating new pages).

If thefinal outcome of your calculations contains afractional value, round the
number to the next highest whole number.

To estimate the size of your Btrievefile, perform the following steps:
1 Calculate the number of data pages, using the following formula:

Number of data pages =

Number of records/
((Page size - 6) / (Physical record length))

2 Tofind the physical record length, use the following formula:

Physical record length =

Number of bytes of datain the fixed-length portion of the record +

2 bytes for the usage count +

(8 * Number of keys at CREATE time allowing duplicates) +

(8 * Number of reserved duplicate pointers) +

4 bytesif therecord is a variable-length record +

2 bytesif blank truncation is allowed (but the file does not use VATS), or

4 bytesif blank truncation is allowed and the file does use VATS) +
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4 bytesif the file uses VATSs (regardless of whether blank truncation is
allowed)

IMPORTANT: When calculating the number of bytes for duplicatable keys,
include only 8 bytes for each linked-duplicatable key. Btrieve does not allocate
duplicate pointer space for keys defined at creation time as repeating duplicatable.

Calculate the number of index pagesfor each defined key using one of the
following formulas:

+  For each key that does not allow duplicates or that allows repeating-
duplicatable keys:

Number of index pages =
( Number of records/ ((Page size - 12) / (Key length + 8))
)* 2
+  For each key that allows linked-duplicatable keys:
Number of index pages =
( Number of unique key values/ ((Pagesize- 12) / (Key length + 12))
)* 2

The B-tree index structure guarantees at least 50 percent usage of the
index pages. Therefore, the index page calculations multiply the
minimum number of index pages required by two to account for the
maximum size.

If your file contains variable-length records, calculate the number of
variable pagesin the file and add that number to the sum from the
preceding steps.

To do so, use the following formula:

Number of variable pages =

(Total number of recordsin thefile) /
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(Average number of recordswhose variable-length portionfitson asingle
page)

NOTE: You can gain only a very rough estimate of the number of variable pages
due to the difficulty in estimating the average number of records whose variable-
length portion will fit on the same page.

5 To the sum obtained in the preceding steps, add the following:
1 page for each aternate collating sequence page used (if any)

1 page for areferential integrity (RI) pageif thefile has RI constraints

This new sum represents the estimated total number of logical pagesthat
the file will contain.

6 Calculatethe number of PAT pages, and add that number to the estimated
number of logical pages from the preceding step.

Every file has a minimum of two PAT pages. However, to calculate the
number of PAT pagesin afile, use the following formula:

Number of PAT pages =

( (Sum of pagesin Steps 1 through 3) * 4) / ((Page size - 8 bytesfor
overhead) * 2)

7 Tothe sum obtained in the preceding step, add 2 pagesfor the FCR pages.

8 Finally, add the estimated size of the pool of unused pagesin thefile.
Btrieve uses the pool for shadow paging.

To calculate the size of the pool, use the following formula:
Size of the pool of unused pages =

(Number of keys + 1)

Thisformulaappliesif Btrieve tasks will execute insert, update, and
delete operations only outside transactions. If tasks will be executing
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these operations inside transactions, multiply the average number of
insert, update, and del ete operations expected in the transactionstimesthe
non-transactional figure determined by the formula.

Similarly, you must further increase the estimated size of the pool of
unused pages if tasks will be executing simultaneous concurrent
transactions.

9 Having calculated the number of pages needed by the file, use the
following formulato cal culate the maximum number of bytes required to
store thefile:

File sizein bytes = Total file pages * Page size

NOTE: Add an additional 4,096 bytes to the size of the file if the file uses more
than 30 PAT pages. Btrieve uses these additional bytes internally.

Conserving Disk Space

File Preallocation

Btrieve provides several features that allow you to conserve disk space and
improve system performance. These features include file preall ocation, blank
truncation, data compression, and index compaction.

Preallocation guarantees that disk space will be available when Btrieve needs
it. Btrieve allows you to preallocate up to 65,535 pagesto afile when you
create adatafile.

Table 20 on page 227 shows the maximum number of bytes Btrieve allocates
for aBtrieve file of each possible page size (assuming you allocate a full
65,535 pages of disk space).

Table 20 Maximum Number of Bytes Allocated per File by Page Size
Page Size Disk Space Allocated
512 33,553,920 (512 * 65,535)
1024 67,107,840 (1024 * 65,535)
1536 100,661,760 (1536 * 65,535)
2048 134,215,680 (2048 * 65,535)

Btrieve Concepts 227



Page Size Disk Space Allocated

2560 167,769,600 (2560 * 65,535)
3072 201,323,520 (3072 * 65,535)
3584 243,877,440 (3584 * 65,535)
4096 268,431,360 (4096 * 65,535)

If not enough space exists on the disk to preallocate the number of pages you
specify, Btrievereturns Status Code 18 (Disk Full) and does not create thefile.

The speed of file operations can be enhanced if a datafile occupies a
contiguous area on the disk. The increase in speed is most noticeable on very
largefiles.

To preallocate contiguous disk space for afile, the device on which you are
creating the file must have the required number of bytes of contiguous free
spaceavailable. Btrieve preallocatesthe number of pagesyou specify, whether
or not the space on the disk is contiguous.

Use the formul as described earlier in this appendix to determine the number
of data and index pages the file requires. You should round any remainder
from this part of the calculation to the next highest whole number.

When you preallocate pages for afile, that file actually occupies that area of
the disk. No other datafile can use the preallocated area of disk until you
delete or replace that file.

Asyouinsert records, Btrieve usesthe preallocated spacefor dataand indexes.
When all the preallocated space for thefileisin use, Btrieve expands the file
as new records are inserted.

When you issue a Btrieve Stat (15) operation, Btrieve returns the difference
between the number of pagesyou allocated at the time you created thefile and
the number of pages that Btrieve has currently in use. This number is always
less than the number of pages you specify for preallocation because Btrieve
considers a certain number of pagesto bein use when afileiscreated, even if
you have not inserted any records.

Once afilepageisin use, it remainsin use even if you delete all the records
stored on that page. Thus, the number of unused pages that the Stat operation
returns never increases. When you delete arecord, Btrieve maintains alist of
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Blank Truncation

Data Compression

free space in the file and reuses the available space when you insert new
records.

Even if the number of unused pages returned by the Stat operation is zero, the
file might still have free space available. The number of unused pages can be
zero if one of thefollowing is true:

+ You did not preallocate any pages to thefile.

+ All the pages that you preallocated were in use a one time or ancther.

Blank truncation can be used only with variable-length records. When you
define afile that allows variable-length records, you can specify that Btrieve
use ablank truncation method for storing the recordsin order to conserve disk
space.

If you choose to truncate blanks, Btrieve does not store any trailing blanksin
the variable-length portion of the record when it writes the record to the file.
Blank truncation has no effect on the fixed-length portion of arecord. Btrieve
does not remove blanks that are embedded in the data.

When you read arecord that contains truncated trailing blanks, Btrieve
expandsthe record toitsoriginal length. The value Btrieve returnsin the data
buffer length parameter includes any expanded blanks.

Blank truncation adds either 2 bytes or 4 bytes of overhead to the physical size
of the record (stored with the fixed-record portion): 2 if the file does not use
VATS, 4 if it does.

When you create a Btrieve file, you can specify if you want Btrieve to
compress the data records when it stores them in the file. Data compression
can result in asignificant reduction of the space needed to store records that
contain many repeating characters. Btrieve compresses 5 or more of the same
contiguous characters into 5 bytes.

You should consider using Btrieve data compression in the following
circumstances:

+ Therecordsto be compressed are structured so that the benefits of using
data compression are maximized.
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+ The need for better disk utilization outweighs the possible increased
processing and disk access times required for compressed files.

+ The computer running Btrieve can supply the extra memory used by
Btrieve for compression buffers.

When you perform record 1/0 on compressed files, Btrieve uses a
compression buffer to provide a block of memory for the record compression
and expansion process. To ensure sufficient memory to compress or expand a
record, Btrieve requires enough buffer space to store twice the length of the
longest record your Btrieve task inserts into the compressed file.

Thisrequirement can have an impact on the amount of free memory left in the
computer after Btrieve loads. For example, if the longest record your task
writes or retrievesis 2,000 bytes long, Btrieve requires 4,000 extra bytes of
memory to compress and expand that record.

NOTE: If your file uses VATs (see “Storing Variable-Length Records: Variable Tails and
VATs” on page 183), Btrieve's requirement for buffer space is the product of 16 times
the file's page size.

Becausethefinal length of acompressed record cannot be determined until the
record iswritten to the file, Btrieve always creates a compressed file as a
variable-length record file. In the data page, Btrieve stores either 7 bytes (if
the file does not use VATS) or 11 bytes (if it does), plus an additional 8 bytes
for each duplicate key pointer. Btrieve then stores the record on the variable

page.

Since the compressed images of the records are stored as variable-length
records, individual records may become fragmented across several file pages
if your Btrieve task performs frequent insertions, updates, and deletions. The
fragmentation can result in slower access times because Btrieve may need to
read multiple file pages to retrieve a single record.

The data compression option is most effective when each record has the
potential for containing alarge number of repeating characters. For example,
arecord may contain severa fields, al of which may be initialized to blanks
by your Btrieve task when it inserts the record into the file. Compression is
more efficient if these fields are grouped together in the record, rather than
being separated by fields containing other values.

To use datacompression, thefile must have been created with the compression
flag set. Note that key-only files do not allow compression.
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Index Balancing

Btrieve allows you to further conserve disk space by employing index
balancing. By default, Btrieve does not use index balancing, so that each time
acurrent index page s filled, Btrieve must create a new index page. When
index balancing is active, Btrieve can frequently avoid creating a new index
page each time a current index pageisfilled.

Index balancing forces Btrieve to look for available space on adjoining index
pages. If space is available on one of those pages, Btrieve moves keys from
the full index page to the page with free space.

The balancing process not only resultsin fewer index pages but also produces
more densely populated indexes, better overall disk usage, and faster response
on most read operations.

If you add keysto thefilein sorted order, index page usage increases from 50
percent to nearly 100 percent when you use index balancing. If you add keys
randomly, the minimum index page usage increases from 50 percent to 66
percent.

On write operations, the balancing logic requires Btrieve to examine more
pagesin the file and might possibly require more disk 1/0. The extradisk I/O
slowsdown file updates. Although the exact effects of balancing indexesvary
in different situations, using index balancing typically degrades performance
on write operations by about 5 to 10 percent.

Btrieve allows you to fine-tune your Btrieve environment by offering two
levels of index balancing.

+ If you specify the index balancing configuration option during setup,
when Btrieve is started, it appliesindex balancing to every key in every
Btrievefile.

For a description of how to specify the index balancing configuration
option, see “Perform Index Balancing” on page 72 in Chapter 3,
"Installing and Configuring NetWare Btrieve."

+ You can aso designate that only the keysin specific files are to be index
balanced.

To do s0, set bit 5 (0x10) of the affected file's file flags at creation time.
If theindex balancing configuration option is off when Btrieveis started,
Btrieve appliesindex balancing only to fileswith bit 5 of thefileflags set.
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Btrieveignores bit 5in al files fileflagsif the index balancing
configuration option was on when Btrieve was started. In this situation,
Btrieve applies index balancing to every Btrievefile.

Btrieve files remain compatibl e regardless of whether index balancing is
active. Also, you do not have to specify index balancing to access files that
contain balanced index pages.

Setting Up Security

Owner Names

Btrieve provides two methods of setting up file security:
+ Assigning an owner nameto thefile

+ Opening the file in exclusive mode

Btrieve allows you to restrict access to afile by specifying an owner name,
using either the Maintenance utility command SETOWNER or through
issuing the Set Owner (29) operation in an application.

Once you assign an owner nameto afile, Btrieve requires that name to be
specified for all future modifications to the file. This prevents any
unauthorized access or changing of afile's contents by users or applications
that do not have access to the owner name.

You can restrict access to the file in several ways:
+ Users can have read-only access without an owner name.

+ Users can be required to supply an owner name for any access mode.

Inthefirst situation, a Btrieve task may read the file without being required to
specify the owner name. However, neither a user nor atask can change the
file's contents without specifying the owner name.

In the second situation, Btrieve restricts all accessto thefile unless the owner
name is specified.

As a complement to these restrictions, Btrieve allows you to remove
ownership restrictions from afile if you know the owner name assigned to it.
To do so, use the Btrieve Maintenance command CLOWNER, or the
application can issue a Clear Owner (30) operation.

When you assign an owner hame, you may also request that Btrieve encrypt
the datain the disk file using the owner name as the encryption key.
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Exclusive Mode

Encrypting the data on the disk ensures that unauthorized users cannot
examine your data by using a debugger or afile dump utility.

Since encryption requires additional processing time, select thisoption only if
data security isimportant in your environment.

If youwant tolimit accessto afileto asingletask, you can specify that Btrieve
open thefile in exclusive mode. When atask opens afile in exclusive mode,
no other task can open the file until the task that opened the file in exclusive
mode closes it.
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Description Files

A description fileisan ASCII file containing information that the Btrieve
Maintenance utility commands CREATE, INDEX, and SINDEX need to
perform their operations.

Description files contain one or more elements. An element consists of a
keyword, followed by an equal sign (=), followed by avalue (with no space).
Each element in the description file corresponds to a particular characteristic
of aBtrieve® file or key definition.

The sectionsin this appendix discuss the following topics:
+ “Rulesfor Description Files” on page 235
+ “Description File Example’ on page 237
+ “Description File Elements’ on page 240

Rules for Description Files

Use the following rules when creating a description file.

+ Enter elementsin either uppercase or lowercase letters, asin the
following example:

TYPE=FLO
or
type=£flo

+ Separate elements from each other with a separator (blank space, tab, or
carriage return/line feed):

record=4000 key=24
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*

Specify the description file elementsin the proper order. Table 21 on page
240 presents the elements in the appropriate order.

NOTE: The order of the elements required for the CREATE, INDEX, and SINDEX
commands is the same. However, these commands do not all require the same
elements.

+ Address al element dependencies. For example, consider the following
All Segments (null key) element:

nullseg=allsegs

If you specify this element in the description file, you must also include
the Null Key Value element.

+ Define as many keys as you specify with the Key Count element. The
following example specifies 12 keysfor thefile:

key=12

In this case, you must define 12 keys in the description file, each
consisting of one or more segments.

+ For akey with multiple segments, you must definethefollowing elements
for each key segment:

+ Key Position
+ Key Length
+ Duplicate Key Values
+ Modifiable Key Values
+ Key Type
+ Alternate Collating Sequence
The Descending Sort Order element is optional for each segment.

+ If any key in thefile uses an alternate collating sequence, include either
an aternate collating sequence filename or a country 1D and code page
ID. You caninclude thisinformation as either the last element of the key
segment or the last element in the description file.

+ If adescription file element is optional, you can omit it from the
description file.

+ Make sure the description file contains no text formatting characters.
Some word processors embed formatting charactersin atext file.

236 Btrieve Installation and Operation



Description File Example

The sample description file shown in Figures 29, 30, and 31 creates a Btrieve
file with a page size of 512 bytes and 2 keys. The fixed-length portion of the
record is 98 bytes long. Thefile allows variable-length records but does not
use blank truncation.

The file uses data compression, alows for Variable-tail Allocation Tables
(VATSs), and hasthe free space threshold set to 20 percent. Btrieve preallocates
100 pages, or 51,200 bytes, when it createsthefile. Thefile hastwo keys: Key
0Oand Key 1. Key 0 is a segmented key with two segments.

Figure 28  Sample Description File Using Alternate Collating Sequence Filename

record=98 variable=y truncate=n compress=y File
key=2 page=512 allocation=100 replace=n

fthreshold=20 vats=y | Specmcanons

position=1 length=5 duplicates=y Key O
modifiable=n type=string alternate=y Segment 1
nullkey=allsegs value=20 segment=y —
position=6 length=10 duplicates=y N Key O
modifiable=n type=string alternate=y Segment 2

nullkey=allsegs value=20 segment=n

position=16 length=2 duplicates=n
modifiable=y type=numeric descending=y
alternate=n nullkey=n segment=n

Key 1

name=C: /upper.alt

In Figure 28 on page 237, an alternate collating sequence filename
(UPPER.ALT) is specified for Key 0.

If you specify y for the Alternate Collating Sequence element for akey, you
must supply an alternate collating sequencefilename or acountry ID and code

page ID.

In Figure 29 on page 238, a country I1D and code page ID are specified
(countryid=-1 and codepageid=-1). If you specify the name=sequenceFile
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element (or the countryid=nnn and codepageid=nnn elements) at the end of
the description file, Btrieve uses it as the default alternate collating sequence.

That is, if you specify alternate=y for a given key but do not include a
name=sequencefile element (or the countryid=nnn and codepageid=nnn
elements) for that key, Btrieve uses the name=sequencefile element (or the
countryid=nnn and codepageid=nnn elements) specified at the end of the
description file.

Figure 29  Sample Description File Using Alternate Collating Sequence ID

record=98 variable=y truncate=n compress=y File
key=2 page=512 allocation=100 replace=n . .
fthreshold=20 vats=y | Specmcanons

position=1 length=5 duplicates=y Keyo
modifiable=n type=string alternate=y Segment 1
nullkey=allsegs value=20 segment=y —
position=6 length=10 duplicates=y ] Key()
modifiable=n type=string alternate=y Segrnent2

nullkey=allsegs value=20 segment=n

position=16 length=2 duplicates=n
modifiable=y type=numeric descending=y
alternate=n nullkey=n segment=n

Key 1

countryid=-1 codepageid=-1

In Figure 30 on page 239, a different alternate collating sequence filenameis
specified for Key 0 and Key 1. If you want to use different alternate collating
sequences for different keys, you must specify the name=sequenceFile
element (or the countryid=nnn and codepageid=nnn elements) for each key
that uses a different alternate collating sequence.
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Figure 30  Sample Description File Using Alternate Collating Sequence Filename on a File Segment
record=98 variable=y truncate=n compress=y File
key=2 page=512 allocation=100 replace=n Specmcaﬂons

fthreshold=20 vats=y _

position=1 length=5 duplicates=y

modifiable=n type=string alternate=y Key 0
nullkey=allsegs value=20 segment=y Segrnentl
name=C:/lower.alt -
position=6 length=10 duplicates=y ]

s . Key 0
modifiable=n type=string alternate=y
nullkey=allsegs value=20 segment=n Segrnentz

name=C:/lower.alt

position=16 length=10 duplicates=n
modifiable=y type=string descending=y Key 1
alternate=y nullkey=n segment=n
name=C: /upper.alt —

Different segments of the same key cannot have different alternate collating
seguences.

You can specify only one alternate collating sequence per key, and you must
provide an alternate collating sequence filename (or values for the
countryid=nnn and codepageid=nnn elements) for each segment of the key.

The filename for the name=sequenceFile element (or values for the
countryid=nnn and codepageid=nnn elements) must be the same for each
segment. In Figure 30 on page 239, the filename specified for each segment in
Key 0isLOWER.ALT. The filename specified for Key 1is UPPER.ALT.

For more information, see “ Alternate Collating Sequence” on page 189 in
Appendix A, "Btrieve Concepts.”
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Description File Elements

Table 21 on page 240 lists the description file elements in the order in which
they must appear in the description file.

For each element, Table 21 on page 240 specifies the required format, the
range of acceptabl e values, and the associated commands. An asterisk (*) after
the element name indicates that the element is optional. Descriptions of the
individual elementsfollow the table.

Table 21 Summary of Description File Elements
Element Format Range Command
Comment Block I*. . % 5,120 bytes CREATE
Record Length record=nnnn 4-4,088 CREATE
Variable-Length Records  variable=<y|n> N/A CREATE
Reserved Duplicate dupkey=<nnn> 1-119 CREATE
Pointer
Blank Truncation truncate=<y|n> N/A CREATE
Data Compression compress=<y|n> N/A CREATE
Key Count key=nnn 0-118 CREATE
Page Size page=nnnn 512-4,096 CREATE
Page Preallocation allocation=nnnnn 1-65,535 CREATE
Replace Existing File replace=<y|n> N/A CREATE
Include Data data=<y|n> N/A CREATE
Free Space Threshold fthreshold=<10|20|30> N/A CREATE
Variable-tail Allocation vats=<y|n> N/A CREATE
Tables (VATS)
Balanced Index balance=<y|n> N/A CREATE
Key Position position=nnnn 1-4,088 CREATE, INDEX, SINDEX
Key Length length=nnn key type limit CREATE, INDEX, SINDEX
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Element Format Range Command
Duplicate Key Values duplicates=<y|n> N/A CREATE, INDEX, SINDEX
Modifiable Key Values modifiable=<y|n> N/A CREATE, INDEX, SINDEX
Key Type type=validBtrieveKeyTy pe N/A CREATE, INDEX, SINDEX
Descending Sort Order descending=<y|n> N/A CREATE, INDEX, SINDEX
Alternate Collating alternate=<y|n> N/A CREATE, INDEX, SINDEX
Sequence
Case-Insensitive Key caseinsensitive=<y|n> N/A CREATE, INDEX, SINDEX
Repeating Duplicates repeatdup=<y|n> N/A CREATE, SINDEX
Any Segment Null nullkey=anyseg N/A CREATE, INDEX, SINDEX
All Segments Null nullkey=allsegs | n N/A CREATE, INDEX, SINDEX
Null Key Value value=nn 1-byte hex CREATE, INDEX, SINDEX
Segmented Key segment=<y|n> N/A CREATE, INDEX, SINDEX
Alternate Collating name=sequenceFile or valid path or CREATE, INDEX, SINDEX
Sequence Filename/ID countryid=nnn and values valid to

codepageid=nnn operating system

or - 1 (default)

Comment Block

Format: /* .. .*/

Range: 5,120 bytes

The optional Comment Block element provides a section at the beginning of
the description file in which you can enter comments about that file, or any
other type of relevant information.

You can enter up to 5,120 bytes of data in this section.

Record Length

Format: record=nnnn

Range: 4 through 4,088 bytes
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Command: CREATE

The Record Length element defines the logical datarecord length in bytes. A
record represents a set of logically associated itemsin a Btrievefile.
Generally, arecord is the unit transferred between an application and Btrieve
in asingle operation.

Thereis no inherent restriction on the number of records allowed in aBtrieve
file. A record can consist entirely of afixed-length portion (a fixed-length
record), or it can consist of a fixed-length portion followed by a variable-
length portion (a variable-length record).

NOTE: All the keys defined for the file must be located within the fixed-length portion of
the record.

Thelogical record length isthe number of bytes of fixed-length datayou allow
arecord in the specified Btrievefileto hold. To determinethisvalue, calculate
how many bytes of data you need to store in the fixed-length portion of each
record.

+ For fixed-length records, the value for this element should correspond to
the length of the data buffer parameter that performs operations on the
file.

+ For variable-length records, the value for this element should correspond
to the fixed-length portion of the record.

In afilethat uses fixed-length records, the length of each record in that file
must be the same. The maximum length of afixed-length record depends on
the physical page size and the number of duplicate keysyou definefor thefile.
Btrieve allowsafixed-length record to contain up to 4,088 bytes (4,096 minus
6 bytesfor page overhead information and 2 bytesfor the record usage count).

The data record length must be at least 4 bytes and must be large enough to
contain al the keys defined for the file. The record length (including its
duplicate key overhead and usage count overhead) plus 6 bytes must not
exceed thefile's page size.

For more information about records, see “ Records’ on page 181 in Appendix
A, "Btrieve Concepts.”

Variable-Length Records
Format: variable=<y|n>

Range: Not applicable
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Command: CREATE

The Variable-L ength Records element specifies whether the file will contain
variable-length records. If arecord is variable length, the maximum fixed-
length record is decreased by 4 bytes.

Variable-length records store data of indeterminate length. When you create a
Btrievefile, you can specify that you want the file to use variable-length
records.

A variable-length record has a fixed-length portion and a variable-length
portion. While the fixed-length portion of all variable-length recordsin afile
must be the same size, the variable-length portion can vary. This means that
the overall length of each variable-length record in the file can vary.

When you create a Btrieve file that uses variable-length records, you specify
thelengthin bytes of thefixed-length portion of each record. Thisfixed-length
amount isthe minimum length of each record; you do not define the maximum
record length.

Beginning with Btrieve v6.1, the maximum length of variable-length records
islimited only by Btrieve'sfile size limit: 4 gigabytes. However, an
application’s ability to insert, update, and retrieve long records is influenced
by several factors.

Specify y if you want the file to allow variable-length records. Otherwise,
specify n.

For more information, see “ Variable-Length Records’ on page 182 in
Appendix A.

Reserved Duplicate Pointer
Format: dupkey=nnn
Range: 1 through 119
Command: CREATE

The Reserved Duplicate Pointer element isoptional. It specifiesthe number of
duplicate key pointers to preallocate for the file when it is created. Each
reserved duplicate pointer adds 8 bytes of extra storage space to the fixed
record length.
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You can use these reserved pointers when you add keys that allow duplicates
after thefileis created, and if you do not specify y for the Repeating
Duplicates element.

Blank Truncation
Format: truncate=<y|n>
Range: Not applicable
Command: CREATE

The Blank Truncation element is optional. It specifies whether Btrieve
performs blank truncation on variable-length records.

When you define afile that allows variable-length records, you can specify
that Btrieve use a blank truncation method for sorting the records in order to
conserve disk space.

The truncate element has an effect only if you also specify y for the Variable-
L ength Records element. Btrieve ignores blank truncation if you specify data
compression.

Specify y if you want Btrieve to use blank truncation. Otherwise, either
specify n or omit this element from your description file.

For more information, see “Blank Truncation” on page 229 in Appendix A.

Data Compression
Format: compress=<y|n>
Range: Not applicable
Command: CREATE

The Data Compression element is optional. It specifies whether Btrieve
performs data compression on records that are inserted into thefile.

If you specify data compression when you create a Btrieve file, Btrieve
compresses the file's records before inserting or updating them, and
uncompesses the records when it retrieves them.

Becausethefinal length of acompressed record cannot be determined until the
record iswritten to the file, Btrieve always creates a compressed file as a
variable-length record file.
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Key Count

NOTE: A compressed fixed-length-record file differs from a compressed variable-
length-record file only in that Btrieve prevents insert and update operations from
producing a record longer than a compressed fixed-length-record file’s specified record
length.

Since the compressed images of the records are stored as variable-length
records, individual records may become fragmented across several file pages
if an application performs frequent insertions, updates, and deletions. The
fragmentation can result in slower access times because Btrieve may need to
read multiple file pages to retrieve a single record.

However, data compression can also result in asignificant reduction of the
space needed to store records that contain many repeating characters. Btrieve
compresses 5 or more of the same continguous characters into 5 bytes.

Btrieve does not use data compression with key-only files (nor is there blank
truncation with key-only files).

Specify y if you want Btrieve to perform data compression. Otherwise, either
specify n or omit this element from your description file.

For more information, see “ Data Compression” on page 229 in Appendix A.

Format: key=nnn
Range: 0 through 118 (see Table 22 on page 246)
Command: CREATE

The Key Count element specifies the number of keysto be defined in thefile.
If you specify avalue of O for this element, Btrieve creates adata-only file. If
you specify avalue greater than 0, Btrieve creates either a standard file or a
key-only file, depending on the value you specify for the Include Data
element.

Thefile's page size limits the amount of key segments afile can have. Table
22 on page 246 shows the maximum key count values for each possible page
size. This value represents the number of key segments, not the number of

keys.
There may actually be more segment definitions than the key count.

For example, assume afile contains three keys: key 0 has 2 segments, key 1
has 4 segments, and key 2 has 2 segments. In this example, thefile has apage
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Table 22

size of 512, the value specified for the Key Count element is 3, and the
maximum number of key segmentsis 8.

Key Segment Count Values

Page Size (in bytes)

Maximum Number of Key Segments

512 8
1,024 23
1,536 24
2,048- 3,584 54
4,096 119
For more information, see “Keys” on page 184 in Appendix A.
Page Size

Format: page=nnnn
Range: 512 through 4,096 bytes
Command: CREATE

The Page Size element specifies the physical page size (in bytes) for the file.
You can specify any multiple of 512, up to 4,096.

NOTE: NetWare Btrieve specifies that 6.0 and 6.1x files with a page size of 512 can be
no larger than 2 gigabytes in size. However, NetWare Btrieve does not enforce this limit.
Therefore, when a file grows beyond the 512 page-size limit, NetWare Btrieve returns
Status Code 132 (The file is full).

All pagesin aBtrieve datafile are the same size. Therefore, when you
determine what size the pages should be in your file, you must choose a size
that meets the following criteria

* What page size is the smallest that will allow index pages to hold your
largest key definition?

+ What page sizeis the optimum size for data pages?
Once you have these values, you can select a page size that best fits your file.

HINT: For optimum performance, set the page size to an even multiple of 512, 1,024,
2,048, or 4,096 bytes.
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For information about page types, see “File Components’ on page 175 in
Appendix A. For information about setting the minimum page size for index
pages and the optimum page size for data pages, see “ Determining Record and
Page Size” on page 217 in Appendix A.

Page Preallocation
Format: allocation=nnnnn
Range: 1 through 65,535
Command: CREATE

The Page Preadllocation element is optional. It specifies the number of pages

to preallocateto thefile. (Btrieve allowsyou to preallocate up to 65,535 pages
when you create a datafile.) Preallocation guarantees that disk space will be
available when Btrieve needsit.

You can enhance the speed of file operations if adatafile occupies a
contiguous area on the disk. The increase in speed is most noticeable on very
largefiles.

To preallocate contiguous disk space for afile, the device on which you are
creating the file must have the required number of bytes of contiguous free
space avail able. Note, however, that Btrieve preall ocates the number of pages
you specify whether or not the space on the disk is contiguous.

HINT: Use the formulas described in “Determining Record and Page Size” on page 217
in Appendix A to determine the number of data and index pages the file requires.

If you do not want to preallocate any pages, either specify n or omit this
element from your description file.

For more information, see “ Page Size” on page 218 and “ File Preallocation”
on page 227 in Appendix A.

Replace Existing File
Format: replace=<y|n>
Range: Not applicable
Command: CREATE
The Replace Existing File element is optional.

If you do not want to create a new, empty file over an existing Btrieve file of
the same name, specify n. If you want to replace an existing Btrieve file with
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anew, empty file of the same name, either specify y or omit this element from
your description file.

Include Data
Format: data=<y|n>
Range: Not applicable
Command: CREATE

The Include Data element is optional. It specifies the type of file (key-only,
standard, or data-only) that the utility creates.

Key-only files contain only File Control Record (FCR) pages followed by a
number of Page Allocation Table (PAT) pages. If akey-only file has an
aternate collating sequence, then it may also have an alternate collating

sequence page.

Similarly, if anyone has used Scalable SQL to define referential integrity (RI)
constraints on the file, then the file may contain one or more variable pages.

NOTE: A standard Btrieve v6.x file contains two FCR pages followed a number of PAT
pages, index pages, data pages, and possibly variable pages. For additional
information, see “File Types” on page 178 in Appendix A.

In akey-only file, the entire record is stored with the key, so no data pages are
required. Key-only filesare useful when your records contain asingle key, and
that key takes up most of each record. Another common usefor akey-only file
is as an external index for a standard Btrievefile.

To create akey-only file, specify n. To create a standard file, either specify y
or omit the element from the descriptionfile. To createadata-only file, specify
y and set the Key Count element to 0.

For more information, see “Key-Only Files’ on page 179 in Appendix A.
Free Space Threshold

Format: fthreshold=<5|10J20[30>

Range: 5 through 30 percent

Command: CREATE

Btrieve stores the variable-length portions of records on their own pages
(called variable pages), separate from the fixed-length portion of the record
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(which is stored on a data page). Btrieve maintains the Free Space List for
variable pages.

The Free Space List indicates which variable pages contain the same or more
free space than that specified by the Free Space Threshold file specification.
(For additional information, see “Free Space List” on page 183 in Appendix
A)

You can specify avaluefor the Free Space Threshold element when you create
thefile. Thisvalueis expressed as a percentage and tells Btrieve how much
free space must remain on a variable pagein order for that page to appear on
the Free Space List.

When Btrieve adds new variable-length recordsto thefile, it uses pagesin the
Free Space List before using new variable pages.

You can specify any two-digit number for this element, and the utility rounds
it to 10, 20, or 30.

Btrieve uses a default free space threshold of 5 percent if either of the
following istrue:

* You specify avalue less than 10.

+ You do not specify avalue here but have specified y for the Variable-
Length Records element.

NOTE: If the Btrieve file does not allow variable-length records, do not include this
element in the description file.

Variable-tail Allocation Tables (VATS)

Format: vats=<y|n>
Range: Not applicable
Command: CREATE

The Variable-tail Allocation Table (VAT) element is optional. Btrieve v6.1x
allows an application to create Btrieve files that contain structures called
Variable-tail Allocation Tables (VATS). A VAT, which isimplemented as a
linked list, isan array of pointers to the variable-length portion of Btrieve
records. For this reason, VATSs are enabled only when you have specified the
Variable Records element.

Btrieve uses VATs not only to accelerate random access to the variable-length
portions of records, but also to limit the size of the compression buffer used
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during data compression. If you have specified data compression, you may
also want to specify VATS.

If youwant to create afilethat uses VATS, specify y. Otherwise, either specify
n or omit this element from your description file.

For more information, see “ Storing Variable-Length Records: Variable Tails
and VATS" on page 183 in Appendix A.

Balanced Index
Format: balance=<y|n>
Range: Not applicable
Commands: CREATE

The Balanced Index element is optional. Thisfeature allows you to use index
bal ancing. With index balancing, Btrieve looks for available space in sibling
index pages each time an index page becomesfull and then rotatesvaluesfrom
the full page into the pages with space available.

By default, Btrieve does not use index balancing. This meansthat each timea
current index page becomesfull, Btrieve must create anew index page. When
you specify index balancing, Btrieve can often avoid creating a new index
page each time a current index pageisfilled.

Specifying index balancing forces Btrieve to look for available space on
adjoining index pages. If space is available on one of those pages, Btrieve
moves keys from the full index page to the page with free space.

Index balancing increasesindex page utilization, resultsin fewer index pages,
and produces more densely populated indexes. It also resultsin better overall
disk usage and a faster response time on most read operations. In addition,
index balancing produces an even distribution of keys among nodes on the
same level, thus enhancing performance during get operations.

However, using index balancing also meansthat Btrieve regquires extratimeto
examine more index pages in the file and may require more disk 1/O during
insert, update, and delete operations.

Although the exact effects of balancing indexes vary in different situations,
performance on write operations typically degrades by about 5%-10% if you
use index balancing.

NOTE: You can specify index balancing on a file-by-file basis when the file is created,
or you can specify index balancing for all files. When you specify index balancing for a
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Key Position

Key Length

specific file, Btrieve will always balance that file's keys. You can also turn index
balancing on and off for files that are not flagged as balanced by specifying Yes to the
Perform Index Balancing configuration option in the Setup utility.

To use index balancing, specify y. Otherwise, either specify n or omit this
element from the description file.

For more information, see “Index Balancing” on page 231 in Appendix A.

Format: position=nnnn
Range: 1 through value specified for Record Length element (up to 4,088)
Commands: CREATE, INDEX, SINDEX

The Key Position element indicates the position of the key segment in the
record.

The key position value must be at least 1 and cannot exceed the value you
specified for the Record Length element.

For more information, see “Keys’ on page 184 in Appendix A.

Format: length=nnn

Range: 1 through limit determined by key type

Commands: CREATE, INDEX, SINDEX

The Key Length element defines the length of the key or key segment field.

The value you specify here cannot exceed the limit dictated by the key type,
which theKey Typeelement (described in“Key Type” on page 252) specifies.

The key length must be an even number if the key is abinary key type. The
total of the key's length and starting position cannot exceed the file's defined
record length.

For more information, see “Keys’ on page 184 in Appendix A.

Duplicate Key Values

Format: duplicates=<y|n>

Range: Not applicable
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Commands: CREATE, INDEX, SINDEX

The Duplicate Key Values element specifies whether more than one record in
the file can contain the same value for this key field.

Specify y if you want to allow duplicate values for the key field; otherwise,
specify n.

NOTE: If you define duplicate key values for one segment of a segmented key, you
must define duplicate key values for every segment of that key. For a segmented key
that does not allow duplicates, the segments may contain duplicates between multiple
records only if the key value is unique for each record.

For more information, see “ Duplicatable and Nonduplicatable Keys’ on page
186 in Appendix A.

Modifiable Key Values
Format: modifiable=<y|n>
Range: Not applicable
Commands: CREATE, INDEX, SINDEX

The Modifiable Key Values element specifies whether the key value can be
modified during an update operation.

Specify y if you want the values for this key to be modifiable. Otherwise,
specify n.

NOTE: If you define modifiable key values for one segment of a segmented key, you
must define modifiable key values for every segment of that key because the key, as a
whole, is modifiable.

For moreinformation, see“ M odifiable and Nonmodifiable Keys’ on page 188
in Appendix A.

Key Type
Format: type=validBtrieveKeyType
Range: Not applicable
Commands: CREATE, INDEX, SINDEX

TheKey Type element specifiesthe Btrieve datatypefor thekey. Thiselement
determines how Btrieve will sort the bytes specified for this key segment.
Btrieve does not perform any validation on the data inserted.
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You can specify the entireword (asin float) or just thefirst threeletters of the
word (asinflo for float). The keywords for the Btrieve key types are as
follows:

autoinc

bfloat

date

decimal

float

integer string

logical time

Istring unsigned binary
money zstring

numeric sign trailing separate

NOTE: STS (sign trailing separate) is a COBOL data type. It is basically a numeric data
type, represented as an ASCII string. STS is right justified and padded with leading
ASCII zeros, and it has the sign byte at the end.

For more information, see “Key Types’ on page 195 in Appendix A.

Descending Sort Order

Format: descending=<y|n>
Range: Not applicable
Commands: CREATE, INDEX, SINDEX

The Descending Sort Order element is optional. It specifies whether Btrieve
will collate the index or index segment in descending order.

Btrieve normally orders key values in ascending order (lowest to highest).
However, you can specify that Btrieve order the key values in descending
order (highest to lowest) when you define the key segment.

Specify y if you want Btrieve to collate the key valuesin descending order. If
you want Btrieve to collate the index in ascending order, either specify n or
omit this element from the description file.

For more information, see “ Descending and Ascending Keys’ on page 188 in
Appendix A.

Alternate Collating Sequence

Format: alternate=<y|n>

Range: Not applicable
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Commands: CREATE, INDEX, SINDEX

The Alternate Collating Sequence element is optional. This element alows
you to specify one or more alternate collating sequences (ACSs) for agiven
file. An aternate collating sequence (ACS) specifieswhether Btrieve will sort
a key by a collating sequence other than the standard ASCI1 sequence.

You can specify adifferent ACSfor each key. However, each segment of the
key needs to have the same ACS. ACSs are valid only for string, Istring, and
zstring key types.

If you want the key to take advantage of an aternate collating sequence,
specify y. Otherwise, either specify nor omit thiselement from the description
file.

When using a description file to create an additional index for an existing
Btrievefile, if you want the index to use an ACS file other than the first one
in the Btrieve file, specify alternate=y.

If you specify alternate=y and caseinsensitive=n and use an ACS file other
than the first one in the Btrievefile, the index will not be created.

For more information, see “ Alternate Collating Sequence” on page 189 in
Appendix A.

Case-Insensitive Key
Format: caseinsensitive=<y|n>
Range: Not applicable
Commands: CREATE, INDEX, SINDEX

The Case-Insensitive Key element is optional. It specifiesthat the key (or key
segment) you are defining iscaseinsensitive. You can specify thiskey element
only for keys that are of type string, zstring, or Istring.

To specify that Btrieve ignore case when sorting the key value, specify y for
this element. Otherwise, either specify n or omit this element from the
description file.

For more information, see “ Case-Insensitive and Case-Sensitive Keys” on
page 189 in Appendix A.

Repeating Duplicates

Format: repeatdup=<y|n>
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Range: Not applicable
Commands: CREATE, INDEX, SINDEX

Btrieve uses two methods for storing duplicatable keysinternally. The keys
are stored as either linked duplicatable keys or repeating duplicatable keys.

¢ Linked-duplicatable key—In a Btrieve v6.1 file, Btrieve stores
duplicatable keys as linked-duplicatable keys by default on a create
operation. (On aCreate Index operation, Btrieve useslinked-duplicatable
keysif they are available; otherwise, it uses repeating-duplicatable keys,
as explained in the following section.) Using this method, Btrieve stores
the key extracted from thefirst record of a duplicatable key on an index

page.

Other recordswith keys containing duplicate values are stored intheform
of alinked list, with pointers at the end of each record in a data page
pointing to the next and the previous records that have the same duplicate
key values.

+ Repeating-duplicatable key—If no room is available to create a linked-
duplicatable key (that is, if no duplicate pointers were reserved at file
creation, or if no index has been dropped to free existing pointers),
Btrieve stores duplicatable keys as repeating-duplicatable keys. Using
this method, Btrieve stores every key value of arepeating-duplicatable
key both in a data page and in an index page.

NOTE: Key-only files always use repeating-duplicatable keys because the key-
only files use only the index pages and not the data pages.

Specify y to create repeating duplicatable keys. Otherwise, either specify nor
omit this element from the description file.

NOTE: For a segmented key, all segments must have the same repeatdup=y/n
specification. For a nonsegmented key, if you specify repeatdup=y, you must also
specify duplicate=y.

For more information, see“ Linked-Duplicatable and Repeating-Duplicatable
Keys’ on page 187 in Appendix A.

Any Segment Null
Format: nullkey=anyseg
Range: Not applicable
Commands: CREATE, INDEX, SINDEX
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The Any Segment Null element is optional. It specifies that the key or key
segment you are defining contains a user-defined null character. An any
segment null key does not include a particular record in the index if the value
of any key segment of that record matches the null value.

NOTE: In previous releases, the Btrieve documentation referred to the Any Segment
Null element at the Manual Key element.

Any segment null keys have all the attributes of anull key with one exception:
in an any segment null key, Btrieve excludes from the index those recordsin
which every byte in any segment of a key contains the null value.

If you define one segment of akey as an any segment null key, you must define
anull value for that segment, and you must define al other segments of that
key asany segment nulls. However, Btrieve allows you to define different null
values for different segmentsin a segmented key.

To create an any segment null key or key segment, specify anyseg; otherwise,
specify n or omit the nullkey keyword from your description file.

For more information, see “Null Keys (All-Segment and Any-Segment)” on
page 193 in Appendix A.

All Segments Null
Format: nullkey=allsegsn
Range: Not applicable

The All Segments Null element specifieswhether the key you are defining has
anull value. You can include the All Segment Null element in a description

filefor an indexing operation. However, to maintain consistent formatsfor the
description files, the indexing operation disregards any null value you specify.

NOTE: In previous releases, the Btrieve documentation referred to the All Segments
Null element as the Null Key element.

If you specify the All Segment Null key attribute, Btrieve excludes from the
index those records in which all the bytesin all segments of akey contain a
null value.

Specify allsegsif you want to define anull value for this key. Otherwise,
specify n or omit the nul lkey keyword.

For more information, see “Null Keys (All-Segment and Any-Segment)” on
page 193 in Appendix A.
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Null Key Value

Format: value=nn
Range: Any 1-byte hexadecimal value
Commands: CREATE, INDEX, SINDEX

The Null Key Value element specifies the null character value (in
hexadecimal) for the key. Typical null values are 20 hexadecimal (blank) and
0 hexadecimal (binary zero).

Include this element only if you defined the key as allowing null values.

If you specify nul 1key=n, the description file does not require the Null Key
Value element.

For more information, see “Null Keys (All-Segment and Any-Segment)” on
page 193 in Appendix A.

Segmented Key

Format: segment=<y|n>
Range: Not applicable
Commands: CREATE, INDEX, SINDEX

The Segmented Key element specifies whether the key you are defining has
any more segments.

When you assign an attribute to akey, all segments of that key share the same
attributes. However, the key type can be different for each segment in the key.
The sort order, either ascending or descending, can also differ for each
segment.

A Btrieve file limits the maximum number of key segments rather than the
maximum number of keys. The maximum number of key segments allowed
depends on the page size. (Note that you can define more key segments than
there are keys defined for the file.)

Table 22 on page 246 shows the maximum number of key segments, not the
number of keys, for each possible page size.

NOTE: If you define a key as duplicatable, Btrieve allows more than one record to have
the same value for that key. If you specify a key as nonduplicatable, Btrieve does not
allow an application to add multiple records with the same key value. If one segment of
a key allows duplicates, all segments must allow duplicates.
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Specify y if the key has another segment. Specify n if you are defining either
a nonsegmented key or the last segment of a segmented key.

For moreinformation, see* Segmented and Nonsegmented Keys’ on page 185
in Appendix A.

Alternate Collating Sequence Filename/ID

Format: name=seguenceFile or countryid=nnn codepagei d=nnn

Range: Any valid, fully qualified pathname; or avalid country 1D and code
page ID; or -1 (the default)

Commands: CREATE, INDEX, SINDEX

The Alternate Collating Sequence Filename/ID element specifies the
pathname of the file that contains an alternate collating sequence for the file
you are creating. You can include up to 256 bytes of directory levelsin the
pathname (plus the filename).

If you specified n for the Alternate Collating Sequence element for every key,
do not include this element in your description file.

If you specified y for the Alternate Collating Sequence element for akey, you
must supply either an aternate collating sequence filename or a country ID
and a code page ID.

If youwant all the keysin thefileto usethe same ACS, you can either specify
this element as the last element in the description file or specify the alternate
collating sequence name for each key.

If you want to use different ACSs, you must specify this element for each key
that uses an alternate collating sequence.

You can specify only one ACS per key, and each segment of the key should
have an alternate= and name= pair, or acount ryid= and codepage= pair.

Tousean ACSID, you must specify countryid=nnn and codepageid=nnn. Use
avalid country 1D and code page ID. If you want to use the current locale,
specify countryid=-1 and codepageid=-1.

The first 265 bytes of an ACS file contain the definition of a collating
sequence other than the standard ASCII segquence. If you want to create an
ACSfile, generate afile in the format that Table 23 on page 259 specifies.
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Table 23 Alternate Collating Sequence File Format

Offset Length Description

0 1 Signature byte. This byte should always contain the value ACh.

1 8 An 8-byte name that uniquely identifies the alternate collating sequence to
Btrieve.

9 256 A 256-byte table containing the sort value for every character. Store the

value for each sort character at the offset corresponding to the character’s
representation in the ASCII collating sequence. For example, to sort the

character A as something other than 41h, store the new sort value at offset
41h in the table.

For example, assume you want to insert a character with a 5Dh between the
letters U (55h) and V (56h) in your sequence. In this case, byte 5Dhin the
sequence should contain the value 56h, and bytes 56h through 5Ch in the
sequence should contain the values 57h through 5Dh.

For more information, see “ Alternate Collating Sequence” on page 189 in
Appendix A.
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Status Codes

This section lists and describes the status codes that the NetWare Btrieve 6.x
Record Manager, client-based Btrieve for OS2 and MS Windows, and the
Btrieve Requesters can return. Table 24 shows the numeric ranges dedicated
to each type of code.

Table 24 Status Code Ranges

Range Type of Code

0-199 “NetWare Btrieve Record Manager Status Codes” on page 261

1000-1999 “Client-Based Btrieve for OS/2 and MS Windows Status Codes” on page 290
2000-2099 “Btrieve Requester Status Codes” on page 293

NetWare Btrieve Record Manager Status Codes

The NetWare Btrieve Record Manager returns a status code after each
operation that an application performs. If the operation is successful, Btrieve
returns Status Code 0.

If the operation is not successful, Btrieve returns one of the nonzero status
codes described in this section.

01: The operation parameter is invalid.

Explanation:  The operation parameter specified in the call isinvalid.
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02: Btrieve encountered an 1/O error.

Explanation:  Btrieve encountered an error while reading from or writing to the disk. One of
the following has occurred:

*

*

Thefile is damaged and must be recreated.

Thereisalargepre-imagefileinsideatransaction, and thereisnot enough
space for awrite to the pre-image file.

NOTE: Pre-image files are used only for files created by Btrieve versions earlier
than 6.x, or by 6.x if it was loaded with the Create Btrieve Files in Pre 6.x Format
configuration option set to Yes.

For Btrieve5.x files, thereisonepre-imagefilefor multiple datafiles. For
example, if you name the data files CUSTOMER.ONE and
CUSTOMER.TWO, both fileswill have pre-image files named
CUSTOMER.PRE.

There is not enough space to append a new page to the data file.

Client-based Btrieve attempted to writeto a Btrievefileflagged shareable
while server-based Btrieve had the file open.

03: The file is not open.

Explanation:  The operation cannot be executed because thefileis not open. The application
must perform a successful Open operation before Btrieve can process any
other operations.

This status code may also be returned if the application passed an invalid
position block for thefile, or if the application passed a position block with a
different client ID than the client ID used to open the file.

04: Btrieve cannot find the key value.

Explanation:  Btrieve cannot find the specified key value in the index path.

Also, prev6.x versions of NetWare Btrieve could return this status codeif two
separate files have different alternate collating sequences (ACSs), but those
ACSs have the same name. Never usethe samefor different ACSs, regardless
of the version of Btrieve you are using.

05: The record has a key field containing a duplicate key value.

Explanation:  Btrieve cannot add or update a record for the designated index because the
record has akey field that contains a duplicate key value, and the index does
not allow duplicate values.
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06: The key number parameter is invalid.

Explanation:

The value stored in the key number parameter is not valid for the file being
accessed. The key number must correspond to one of the keys defined for the
file. Valid key numbers are 0 through 118.

07: The key number has changed.

Explanation:

The key number parameter changed before a Get Next, Get Next Extended,
Get Previous, Get Previous Extended, Update, or Delete operation. The
operation requires the same key number parameter as the previous operation
because Btrieve uses positioning information relative to the previous key
number.

Another related situation can aso result in Btrieve returning this status code.
That situation occurs when an application performs a Delete or Update
operation immediately following a Get operation.

If the application changes the value of the key number in the Delete or Update
operation (from the value returned by the preceding Get operation), Btrieve
will delete or update the record as requested and will not return Status Code
07, at least not at this point. However, Btrieve will return Status Code 07 on
thevery first Get operation performed after the deletion or update, even if that
Get operation uses the same key value the application passed to the Delete or
Update operation.

If you need to change key numbers between consecutive Get Next, Get Next
Extended, Get Previous, Get Previous Extended, Update, or Del ete operations
(or in the Delete or Update operations as described in the preceding
paragraphs), use a Get Position operation followed by a Get Direct operation
to reestablish positioning for the new index path.

08: The current positioning is invalid.

Explanation:

The current position must be established to update or delete arecord. Perform
a Get or Step operation to establish the current position.

This status code may also be returned if the application passed an invalid
position block for thefile.

09: The operation encountered an end-of-file condition.

Explanation:

This status code indicates one of the following conditions has occurred:

+ The operation encountered an end-of-file boundary or tried to read past a
file boundary (end-of-file or start-of-file).
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+ InaGet Next Extended, Get Previous Extended, Step Next Extended, or
Step Previous Extended operation, the number of records satisfying the
filtering condition is less than the number of specified recordsto be
returned, and the reject count has not been reached.

+ When reading afile in ascending order according to an index path,
Btrieve has already returned the last record in that index path. When
reading afile in descending order according to an index path, Btrieve has
aready returned the first record in the index path.

+ When using the Get By Percentage operation, either the value supplied
for the percentage is too high—that is, it exceeds 10,000 decimal
(0x2710)—or the file contains no records.

10: The key field is not modifiable.

Explanation:  During an Update operation, an attempt was made to modify akey field that
is defined as nonmodifiable.

11: The specified filename is invalid.
Explanation:  This status code indicates one of the following conditionsis true:

+ The filename specified does not conform to file naming conventions.
Make sure the filename is valid for the environment.

+ An attempt was made to open afile that has .M asits extension. This
extension is reserved for Btrieve to use during a continuous operation.

+ The data buffer for a Begin or End continuous operation is not set up
correctly.

If you receive this status code when you open a Btrieve file using the
NetWare Btrieve OS2 Requester (BTRCALLS.DLL), make sure that
you are using the latest NetWare OS/2 Requester.

12: Btrieve cannot find the specified file.

Explanation:  Check the key buffer parameter to make sure the pathname is terminated with
ablank or abinary zero. Also, check to be sure the file exists.

When accessing aBtrieve file on aNetWare file server, be sure that you have
FILE SCAN rights to the directory in which the Btrieve file resides.
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14: Btrieve cannot create or open the pre-image file.

Explanation:

There are four possible causes for this status code:

NOTE: Pre-image files are used only for files created by Btrieve versions earlier than
6.x, or by 6.x if it was loaded with the Create Btrieve Files in Pre 6.x Format
configuration option set to Yes.

+ Btrieve cannot create a new pre-image file because the disk directory is
full. Btrieve must be able to create a pre-imagefile.

+ Btrieve cannot open the pre-image file to restore file integrity. If the pre-
imagefileiserased or damaged, Btrieve cannot restore thefile'sintegrity.
In this case, either use the RECOVER command in the Btrieve
Maintenance utility to retrieve the damaged file's datarecordsin a
sequential file, or replace the file with its most recent backup.

+ Client-based Btrieve cannot assign ahandleto the pre-imagefile because
Btrieve was not started by a user with access rights to the pre-image file.

+ Thefile structure of a pre-image file created by Btrieve 6.x is different
from the file structure of a pre-image file created by Btrieve 5.x. If you
have an extraneous .PRE file in Btrieve 5.x format and you are using
Btrieve 6.x, Status Code 14 is returned when you try to open the Btrieve
file to which the .PRE file belongs.

15: Btrieve encountered an I/O error during pre-imaging.

Explanation:

This status code indicates either the disk isfull or the pre-imagefileis
damaged.
NOTE: Pre-image files are used only for files created by Btrieve versions earlier than

6.x, or by 6.x if it was loaded with the Create Btrieve Files in Pre 6.x Format
configuration option set to Yes.

When this status code occurs, proceed as follows:

+ If thedisk isfull, erase any unnecessary files or extend the file to gain
additional disk space.

+ |f thepre-imagefileisdamaged, theintegrity of the Btrievefile cannot be
ensured. Either use the RECOV ER command in the Btrieve Maintenance
utility to retrieve the damaged file's data recordsin a sequential file, or
replace the file with its most recent backup.
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16: Btrieve encountered an expansion error.

Explanation:  Pre-6.0 versions of Btrieve return this status code when they encounter an
error while writing the directory structure to disk prior to creating the
expanded file partition. Either Btrieve cannot closethefile, or anew pagewas
added to the file and Btrieve cannot close and reopen the file to update the
directory structure. Check for adisk hardware failure.

17: Btrieve encountered a close error.

Explanation:  Btrieve encountered an error whilewriting the directory structureto disk prior
to closing the file. Either Btrieve cannot close the file, or a new page was
added to the file and Btrieve cannot close and reopen the file to update the
directory structure. Check for adisk hardware failure.

This status code may also be returned if the application passed an invalid
position block for thefile.

18: The disk is full.
Explanation:  This status code can be returned in the following situations:

+ Thedisk isfull, and the file cannot be expanded to accommodate
additional records. Either erase any unnecessary files or extend thefileto
gain additional disk space. If using aversion of Btrieve prior to 6.0, you
can possibly extend the file to gain additional disk space.

+ The pre-image fileisout of disk space. If you are working with files
created by Btrieve versions earlier than 6.x and you arein atransaction,
the pre-imagefile sizeincreases for the duration of the transaction. If you
receive this status, either reduce the number of operationsin the
transaction or obtain more disk space.

+ The NetWare® owner name for the fileis no longer valid, and your
applicationtried toinsert or update recordsinthefile, thus causing thefile
to expand. In this case, this status code is returned when Btrieve needsto
add a pageto thefile, regardless of how much disk spaceisavailable. To
check for an owner name, usethe NetWare utility NDIR. To add an owner
name, use FILER (a NetWare text utility) or the NetWare Administrator
graphical utility.

+ You can limit the amount of disk space available to each user in NetWare
4. This status code indicates an attempt was made to expand aBtrievefile
beyond the amount of disk space allocated to thefile's owner in NetWare.
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19: The application encountered an unrecoverable error.

Explanation:  To ensurefileintegrity, either use the RECOVER command in the Btrieve
Maintenance utility to retrieve the damaged file's data records in a sequential
file, or replace the Btrieve file with its most recent backup.

20: The Record Manager or Requester is inactive.

Explanation:  You must load Btrieve and, if applicable, the Btrieve Requester before
generating any reguests. Also, in the M S Windows environment, be sure that
the NetWare Communication Services DLLs and WBTR32.EXE arein your
PATH or in the top level of your MS Windows directory

21: The key buffer parameter is too short.

Explanation:  Thekey buffer parameter isnot long enough to accommodate the key field for
the index path requested. Verify that the length of the key buffer equals the
defined length of the key specified in the key number parameter. Only
language interfaces that track the buffer length can return this status code.

22: The data buffer parameter is too short.

Explanation:  The data buffer parameter is not large enough to accommodate the length of
the data record defined when the file was created. Verify that the length of the
data buffer is at least as long as the file’'s defined record length.

*

For Get or Step operations, Btrieve returns as much dataasit can and a
Status Code 22, indicating that it cannot return the entire record.

For an Insert operation, Btrieve does not insert therecord if the databuffer
is shorter than the fixed-length portion of the record.

For an Update operation, if the data buffer is too short to contain the
fixed-length portion of arecord, Btrieve does not update the record.

For the Create, Stat, and Create Supplemental Index operations, the data
buffer is not long enough to contain all the file specifications, the key
specifications, and (if specified) the alternate collating sequence
definition.

For the Get By Percentage or Find Percentage operation, the data buffer
length is less than 4 bytes.
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23: The position block parameter is not 128 bytes long.

Explanation:  Only language interfaces that track the position block length can detect and
return this status code. None of the currently shipping language interfaces
return Status Code 23.

24: The page size or data buffer size is invalid.
Explanation:  Two possible reasons for receiving this status code are as follows:

+ The page sizeisinvalid. The page size must be a multiple of 512 bytes
and cannot exceed 4,096 bytes.

+ During a Create operation, the page sizeis the first file specification
Btrieve checks. A Status Code 24 at this point may indicate an invalid
data buffer parameter.

Inversions prior to Btrieve 6.1, this status code can be returned from the
Open operation. In this case, Btrieve cannot open the file because the
file's page size exceeds the Largest Page Size configuration option. To
successfully openthefile, you must increasethe value of the Largest Page
Size configuration option and then reload Btrieve.

Btrieve 6.1x will not return Status Code 24 from the Open operation.

25: Btrieve cannot create the specified file.

Explanation:  Btrievecan returnthisstatuscodeif an application attemptsto create aBtrieve
file, but the disk directory or the disk itself isfull. If the application is creating
afile over an existing file, Btrieve returns this status code when the existing
fileis open or when the operating system prevents the operation for some
other reason (for example, because thefile is flagged transactional).

Some pre-6.x versions of Btrieve can a so return Status Code 25 if the HOLD
parameter in NET.CFG or SHELL.CFG is set to ON, and the application
attemptsto create a Btrieve file on anetwork drive. (The HOLD parameter is
set to OFF by default.) Creation of the Btrieve file on alocal drive will be
successful regardless of the value of the HOLD parameter.

26: The number of keys specified is invalid.

Explanation:  The number of keys specified for the page sizeisinvalid. The number of key
segments must be within the following limits:
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Page Size Max. Number Key Segments
512 8

1,024 23

1,536 24

2,048 54

2,560 54

3,072 54

3,584 54

4,096 119

27: The key position is invalid.

Explanation:

The key field position specified is less than 1 or exceeds the defined record
length for the file. Either the key position is greater than the record length or
the key position plus the key length exceeds the record length.

28: The record length is invalid.

Explanation:

Therecord length specified (plus overhead for duplicates, record usage count,
variable record pointers, record length, and blank truncation information)
must be less than or equal to the page size minus 8 bytes, and greater than or
equal to 4 bytes.

29: The key length is invalid.

Explanation:

The key length specified must be greater than 0 but cannot exceed 255 bytes.
Thelength of abinary key must be an even number. Btrieve requiresthat each
key page in the file be large enough to hold at least eight keys.

If the page sizeistoo small to accommodate eight occurrences of the specified
key length (plus overhead), either increase thefile's page size or decrease the
key length.
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30: The file specified is not a Btrieve file.

Explanation:  Either Btrieve did not create the file, or aversion of Btrieve earlier than 3.x
created it.

NetWare Btrieve 6.0 returns this status code when you attempt to open afile
that hasthe NetWare Btrieve 6.1x fileformat. (Thisisgenerally truewhenever
you use an earlier NetWare Btrieve version to open afile that has a more
recent file format.)

This status code can also indicate that thefirst page of thefileisdamaged. Use
a backup copy of your datafile.

31: The file is already extended.

Explanation:  This status code is returned by pre-6.0 client- and VAP-based versions of
Btrieveif an application tried to specify afile that has already been extended.
A file can be extended only once.

Files on a NetWare 3 or NetWare 4 server using the NetWare Btrieve NLM
cannot be extended.

32: The file cannot be extended.

Explanation:  This status code is returned by pre-6.0 client- and VAP-based versions of
Btrieveif an application tried to specify afile that cannot be extended.
Possible causes for receiving this status code are that the directory isfull, the
disk isfull, or the disk iswrite protected.

34: The specified extension name is invalid.

Explanation:  This status code is returned by pre-6.0 client- and VAP-based versions of
Btrieveif an application specified an invalid filename for the extended
partition. Check the validity of the filename.

35: Btrieve encountered a directory error.

Explanation:  Either a Get Directory operation specified adrive that does not exist, or a Set
Directory operation specified an invalid pathname. Check the validity of both
the drive and the pathname.

36: Btrieve encountered a transaction error.

Explanation:  Btrievetried to perform a Begin Transaction operation without configuring
Btrieveto allow transactions. Run the Setup utility and specify ahigher value
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for the Number of Transactions configuration option. Next, stop and then
restart Btrieve using BSTOP and BSTART so that your changes will take
effect.

On aworkstation that is running both client-based Btrieve and the Btrieve
Requester, be surethat both the client engine and the Requester are configured
for transactions.

37: Another transaction is active.

Explanation:  The application issued a Begin Transaction operation while another
transaction was active by the same client (it can be an NLM or application).
Btrieve does not accommodate nesting transactions.

38: Btrieve encountered a transaction control file I/O error.

Explanation:  Btrieve encountered an error when it tried to write to the transaction control
file. Possible causes for receiving this status code are that the disk isfull, the
disk iswrite protected, the transaction control file (BTRIEVE.TRN) that is
created when you load Btrieve has been deleted or the transaction control file
isflagged read only.

39: A Begin Transaction operation must precede an End/Abort Transaction operation.

Explanation:  The application issued an End or Abort Transaction operation without a
corresponding Begin Transaction operation. Make surethat each End or Abort
Transaction operation in your program has acorresponding Begin Transaction
operation.

40: The file access request exceeds the maximum number of files allowed.

Explanation:  The application tried to access more than the maximum number of files
allowed within atransaction. The maximum number of different filesthat can
be accessed during alogical transaction is set when Btrieve is configured.

NOTE: This status code applies only to Btrieve versions earlier than 6.x.

41: Btrieve does not allow the attempted operation.
Explanation:  This status code is returned for one of the following reasons:

+ The application tried to perform an operation that is not allowed at this
time. Btrieve does not allow some operations under certain operating
conditions. For example, Btrievereturnsthisstatus codeif the application
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attemptsto perform a Step operation on akey-only file or a Get operation
on adata-only file.

+ Thekey number parameter of a continuous operation call isnot 0, 1, or 2.

Also, Btrieve prohibits certain operations during transactions because
they have too great an effect on the file or on Btrieve's performance.
These operations include Set Owner, Clear Owner, Extend, Create
Supplemental Index, and Drop Supplemental Index.

42: A file previously opened in Accelerated mode was not closed.

Explanation:

Either the application tried to open a Btrieve 5.x file that was previously
accessed in Accelerated mode by Btrieve 5.x and never successfully closed,
or the application tried to open afile for which Btrieve 6.x encountered an
unrecoverable error during a Set or Clear Owner operation. Thefile'sintegrity
cannot be ensured. Either use the RECOV ER command in the Btrieve
Maintenance utility to retrieve the damaged file's data recordsin a sequential
file, or replace the file with its most recent backup.

Another possible cause for receiving Status Code 42 is that your application
tried to open a 5.x-formatted Btrievefile using a5.x Btrieve engine. However,
that same file was previously accessed by a Btrieve 6.x engine, which failed
to close the file successfully due to a crash. Btrieve 5.x does not understand

the format of a pre-image file created by Btrieve 6.x.

43: The specified record address is invalid.

Explanation:

This status code is returned for one of the following reasons:

+ Therecord address specified for a Get Direct operation isinvalid. The
addressis outside the file's boundaries, it is not on arecord boundary
within adata page or on adata page, or therecord at the specified address
has been deleted. For a Get Direct operation, specify the 4-byte address
obtained by a Get Position operation.

+ When using Btrieve with NetWare and the files are Btrieve 5.x files, this
error may indicate afile access conflict. For example, workstation 1 has
afilelocked in an exclusive transaction. Workstation 2 is reading records
from the same file and tries to update arecord that the transaction either
inserted or updated. If workstation 2 reads the record and then
workstation 1 aborts the transaction, workstation 2 receives this status
code when issuing the Update operation.
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+ For aFind Percentage operation that is seeking a percentage based on a

*

*

record’s physical location within the file, the specified record address is
invalid.

The file may be corrupt, and you must rebuild it.

The Btrieve Roll Forward utility receives this status code when the
address acquired from the Free Space List of the Btrieve file during an
Insert operation at roll forward timeis different from the one received at
logging time.

The synchronization problem with Free Space Lists occurs when you use
different versions of Btrieve or the same Btrieve version but with a
different index balancing setting.

The following is a summary of the specific conditions for which Status
Code 43 can be returned to the Roll Forward utility:

Duringlogging, you loaded Btrieve multipletimesand did not specify the
same index balancing setting each time.

You inserted or updated a record larger than 57 KB.

At roll forward time, you loaded a different version of NetWare Btrieve
or the same NetWare Btrieve version but with adifferent index balancing
setting from what you used at logging time.To correct the synchronization
problem with Free Space Lists, load the proper version of NetWare
Btrieve with the proper index balancing setting.

44: The specified key path is invalid.

Explanation:

The application tried to use the Get Direct operation to establish an index path
for akey whose value is null in the corresponding record. Btrieve cannot
establish positioning based on anull key value.

NetWare Btrieve 6.1x returns this code for some situations in which earlier
versions of NetWare Btrieve returned Status Code 82 (The application lost
positioning). These situations can occur when you define the key attribute to
be manual or null (all-segment and any-segment).

If you have an existing NetWare Btrieve application that checked for Status
Code 82, you may want to revise the application to check for Status Code 44
aswell.
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45: The specified key flags are invalid.

Explanation:  The key flags specification on a Create operation isinconsistent. If akey has
multiple segments, the duplicate, modifiable, and null attributes should bethe
same for each segment in the key. Also, you cannot use the Null or Manual
key attributesin akey-only file.

This status code is also returned if an attempt is made to specify a different
aternate collating sequence for two or more segments of a segmented key.

46: Access to the requested file is denied.
Explanation:  This status code is returned for one of the following reasons:

+ The application opened afilein read-only mode and tried to perform an
Insert, Update, or Delete on that file.

+ Anattempt was madeto perform an Insert, Update, or Delete on afilethat
is flagged read-only to NetWare.

+ The owner name required for updates was not specified correctly when
the file was opened.

47: The number of files opened exceeds the maximum allowed.

Explanation:  The number of files opened in Accelerated mode exceeded the number of
buffers available in Btrieve's cache. When afile is opened in Accelerated
mode, Btrieve reserves one of its cache buffersfor the file. Btrieve always
reserves five empty buffers for index manipulation.

In client-based Btrieve, you should reconfigure Btrieve with asmaller /P
configuration option to allocate more buffersand alarger /M option. In server-
based Btrieve, you will not encounter this error code.

48: The alternate collating sequence definition is invalid.

Explanation:  Thefirst byte of an alternate collating sequence definition (the identification
byte) does not contain the hexadecimal value AC (for user-defined ACSs) or
AD (for locale-specific ACSs). Make sure that the first byte contains the
proper value.

49: The extended key type is invalid.

Explanation:  Youtried to create afile or asupplemental index with an invalid extended key
type, or you tried to assign an alternate collating sequence to a binary key or
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key segment. You can assign an alternate collating sequence only to a string,
Istring, or zstring key type.

This status codeis also returned if you define a supplemental index requiring
an aternate collating sequence, but no aternate collating sequence definition
exists (either in the file or in the key definition passed in the data buffer).

Another possibility isthat you defined an alternate collating sequence with
case insensitivity. These two definitions are incompatible. Only Btrieve 6.0
interprets this condition as an error.

A final possibility isthat you are attempting to create a Btrieve file that
contains multiple alternate collating sequences but your server has aversion
of Btrieve loaded that predates 6.1.

50: The file owner is already set.

Explanation:  The application tried to perform a Set Owner operation on afile that aready
has an owner. Use the Clear Owner operation to remove the previous owner
before specifying a new one.

51: The owner name is invalid.
Explanation:  The possible causes for this status code are asfollows:

+ |If the application received this status code after a Set Owner operation,
the owner names specified in the key buffer and data buffer do not match.

+ |f this status code occurred during an Open operation, the application
attempted to open afile that has an owner name assigned to it. The
application must specify the correct owner name in the data buffer.

+ |f an NLM received this status code when dealing with afilein
continuous operation mode, then the client ID of the calling NLM differs
from the client ID of the application that originally put the file into
continuous operation mode.

53: The language interface version is invalid.

Explanation:  An application tried to access afile containing variable-length records with a
language interface from Btrieve 3.15 or earlier. To access files with variable-
length records, you must use a4.x or later interface.
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54: The variable-length portion of the record is corrupt.

Explanation:  During a Get or Step operation, Btrieve cannot read all or part of the variable-
length portion of arecord. Btrieve returns as much data as possible to the
application. This status code usually indicates one or more pages used to store
variablelength recordsiscorrupt. UseBUTIL -RECOVER torecover asmuch
data as possible.

55: The application specified an invalid attribute for an autoincrement key.

Explanation:  The application tried to specify either the segmented or duplicate attribute for
an autoincrement key type. An autoincrement key cannot be part of a
segmented key and cannot allow duplicates.

56: An index is incomplete.

Explanation:  Anindex can be damaged if a Create Index operation (31) or a Drop Index
operation (32) isinterrupted before it runs to completion. Perform a Drop
Index operation to completely remove the damaged index from the file, and
then rebuild the index with the Create Index operation, if so desired.

58: The compression buffer length is too short.

Explanation:  The application tried to read or write arecord that is longer than the value
specified for the size of the compression buffer. Reconfigure Btrieve using the
Setup utility, specifying a higher value for the Largest Compressed Record
Size option.

59: The specified file already exists.

Explanation:  Thisstatus codeisreturned for the Create operation if the application specified
-1 inthe key number parameter and the name of an existing filein the key
buffer parameter. If you want to overwritetheexisting file, removethe-1from
the key number parameter. If you want to preserve the existing file, ater the
filename specified in the key buffer parameter.

60: The specified reject count has been reached.

Explanation:  Btrieve rejected the number of records specified by the reject count before a
Get Next Extended, Get Previous Extended, Step Next Extended, or Step
Previous Extended operation found the requested number of records that
satisfy the filtering condition. Check the first two bytes returned in the data
buffer for the number of records that were retrieved.
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61: The work space is too small.

Explanation:  The Get Next Extended, Get Previous Extended, Step Next Extended, and
Step Previous Extended operations use a buffer as work space. This status
codeindicatesthat thework space (set by default to 16 KB) isnot large enough
to hold the filtering data buffer structure and the largest record to be received.

62: The descriptor is incorrect.

Explanation:  The descriptor (data buffer structure), which is passed for a Get Next
Extended, Get Previous Extended, Step Next Extended, or Step Previous
Extended operation, isincorrect. The descriptor length (the first two bytes of
the data buffer) on the extended operation call must be the exact length of the
descriptor. This requirement does not apply to the data buffer length option,
which can still be declared longer than necessary.

On a Get Direct/Chunk operation, the descriptor structure in the data buffer is
incorrect, or it isinconsistent (either internally or in respect to the data buffer
length).

63: The data buffer parameter specified on an Insert Extended operation is invalid.

Explanation:  An Insert Extended operation provided an invalid buffer. Either the buffer
length islessthan 5 bytes, or the number of records specified is 0. Correct the
buffer length or the number of records.

64: The filter limit has been reached.

Explanation:  During a Get Next Extended, Get Previous Extended, Step Next Extended, or
Step Previous Extended operation, arejected record was reached; no other
record can satisfy the given filtering condition, going in the direction that the
operation specified. Thisisapplicable only if the first segment of the key that
the key number specified is also used as the first term of the filtering field.

65: The field offset is incorrect.

Explanation:  Thefield offset in the extractor of a Get Next Extended, Get Previous
Extended, Step Next Extended, or Step Previous Extended operationisinvalid
based on the length of theretrieved record. Make sure that the field offsetisa
valid value (from 0O through the record length minus 1).

Status Codes 277



66: The maximum number of open databases has been exceeded.

Explanation:

The application hastried to open too many SQL databases configured for
referential integrity checking at one time. The maximum number of databases
that can be opened concurrently for referential integrity checking isa
configurable startup option for Btrieve. The default is set to 20.

Refer to your Scalable SQL™ documentation for more information on
referential integrity.

67: Btrieve cannot open the SQL data dictionaries.

Explanation:

This status code may indicate that an application opened adatafile containing
referential integrity definitions but Btrieve cannot open one of the Scalable
SQL datadictionary files (FILE.DDF or RELATE.DDF) or the configuration
file(DBNAMES.CFG).

If you are running NetWare Btrieve, be sure that DBNAMES.CFG isin the
SY S.SYSTEM directory on the server running the Scalable SQL NLM.

If you are running a client-based version of Btrieve, be sure that
DBNAMES.CFG isin your Novell database directory on thelocal drive; or if
accessing Scalable SQL remotely, be sure that DBNAMES.CFG isin the
SY S:SY STEM directory on the server running the Scalable SQL NLM.

Regardless of which Btrieve version you are running, be sure that the
FILE.DDF and RELATE.DDF files for the named database are placed in the
dictionary location that the Scalable SQL Setup utility defines.

Refer to your Scalable SQL documentation for more information on
referential integrity.

68: Btrieve cannot perform the Rl Delete Cascade operation.

Explanation:

Btrieve cannot enforce the Delete Cascade rule on afile under referentia
integrity control becausetherecord that the application attempted to del ete has
morethan 16 levels of descendants. Delete records from the lower levels, and
then try again to delete the record that the application was attempting to del ete
initially. Refer to your Scalable SQL documentation for more information on
referential integrity.

69: The Delete operation cascades to arecord in afile that is damaged.

Explanation:

The application encountered an error while Btrieve was attempting to enforce
the Delete Cascade rule in response to a Delete operation. This status code
indicates that the related file has been damaged and must be recreated.
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Refer to your Scalable SQL documentation for more information on
referential integrity and the Delete Cascade rule.

71: There is a violation of the Rl definitions.

Explanation:

If you have attempted an Insert operation on afile under referential integrity
control, you may receive this status code if aforeign key value in the record
to be inserted does not have a corresponding primary key in the referenced
file.

If you are performing an Update operation, there are two possible causes for
this status code:

+ You are attempting to change the value of a primary key.

+ You are attempting to change the value of aforeign key to avalue that
does not exist for the defined primary key.

If you have attempted a Delete operation, the Restrict rule is being
enforced, and a primary key value in the record you are trying to delete
referencesaforeign key inthereferencedfile. Refer to your Scalable SQL
documentation for more information on referential integrity.

72: Btrieve cannot open the Rl referenced file opened.

Explanation:

The referenced file cannot be found at the location that FILE.DDF and
DBNAMES.CFG specify. This status code is returned only on afirst attempt
to delete or insert in afile under referential integrity control, or on afirst
attempt to update when that operation would change aforeign key in the
specified file.

If running NetWare Btrieve, verify that the file location does not contain a
drive letter.

If running client-based Btrieve and if using drive letters, make sure that the
drive letters are the same (and map to the same locations) as specified in
DBNAMES.CFG.

Refer to your Scalable SQL documentation for more information on
referential integrity.

73: The Rl definition is out of sync.

Explanation:

You have attempted to open afile for which the referential integrity definition
either disagrees with the definition in RELATE.DDF or refers to a database
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not found in DBNAMES.CFG. This status code can al so occur on an Insert or
Delete operation, or an Update operation that would change aforeign key.

If your Scalable SQL isversion 3.0, runthe RIUTIL utility and usethe check
command. If you have alater version of Scalable SQL, run the SQL Scope
utility and use the Check Constraints command under the Database
menu. For information on these utilities and on referential integrity, refer to
your Scalable SQL documentation.

74: Btrieve aborted the transaction.

Explanation:  Thisisan informative status code. A pre-6.x version of NetWare Btrieve
replaced an End Transaction operation with an Abort Transaction after
detecting an error for a Transaction Tracking System (TTS) fileinside the
transaction. In addition, Btrieve executed the Abort Transaction operation.

Status Code 74 will not be returned by 6.x NetWare Btrieve or by client-based
Btrieve because TTS has a different meaning to 6.x NetWare Btrieve, and
client-based Btrieve ignoresthe TTSflag.

76: There is a conflict on the referenced file.

Explanation:  The application has attempted to perform an Update, Insert, or Delete
operation on an RI-controlled file that references another file. The application
cannot open the referenced file for referential integrity checking becauseit is
aready opened in Exclusive mode. Wait until the referenced fileis closed or
is opened in amode other than Exclusive, and then retry the operation. Refer
to your Scalable SQL documentation for more information on referentia

integrity.

77. The application encountered a wait error.
Explanation:  NetWare Btrieve returns this status code in one of the following situations:

+ A waitlock biasisspecified for an operation, but another user haslocked
the requested resource.

+ The application is currently processing await transaction and tried to
access afile that another user has locked.

When you are using the Btrieve Requester to access Btrieve, the
Requester waits and retries if a requested resource is locked. When a
server-based application, such as Scalable SQL, is accessing Btrieve and
the requested resource is locked, await is also required. In this case,
Btrieve would be expected to perform the wait. Since this would occupy
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Btrieve and lock out other users who might be trying to release the
reguested resource, Btrieve does not perform the wait. Instead, it returns
a Status Code 77, and the server-based application must retry later.

78: Btrieve detected a deadlock condition.

Explanation:  The application should clear al resources (for example, by aborting or ending
the transaction, or releasing all record locks) before proceeding. This breaks
the deadlock, allowing other applications to access the resources for which
they are waiting.

79: A programming error occurred.

Explanation:  Although very rare, it is possible to receive this status code when thereis a
malfunction that Btrieve cannot specifically detect or from which Btrieve
cannot recover. Retry the operation again. If the error persists, there may bea
system corruption; try to clear the system by rebooting, and then try the
operation again.

80: The application encountered a record-level conflict.

Explanation:  Btrieve did not perform the Update or Delete operation because of a record-
level conflict. For example, station A reads arecord, station B reads the same
record and updates it, and then station A attempts to update the record. The
application should reread the record prior to resending an Update or Delete
operation.

81: Btrieve encountered a lock error.
Explanation:  This status code can result from one of the following conditions:

+ The Btrievelock tableisfull. Decrease the number of locks that the
application uses, or use the Setup utility to specify ahigher value for the
Number of Locks option.

+ The application tried to unlock one record that islocked with a multiple
record lock, but the record position stored in the data buffer does not
correspond to any record locked in the associated file.

+ The application tried to unlock a single-record lock with a multiple-
record lock or vice-versa.
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82: The application lost positioning.

Explanation:  When performing a Get Next or Get Previous operation on akey with
duplicates, the application tried to retrieve arecord that was del eted or whose
key value was modified by another application. Use a Get Equal or a Get
Direct operation to reestablish positioning. (See Status Code 44 for arelated
positioning problem.)

83: The application attempted to change arecord from within atransaction; however,
the record was read outside the transaction.

Explanation:  The application tried to update or delete arecord within atransaction, but the
record was not read within the transaction. The application must read the
record within the transaction before attempting to modify the data.

84: The record or page is locked.

Explanation:  Theapplication tried to apply anowait lock on arecord that iscurrently locked
by another application, or the application tried to access afile in a nowait
transaction while another application holds an activerecord lock(s) inthat file.

This status code can also occur if the application tried to update or delete a
record locked by another application.

The application can use either of the following recovery methods:

+ Retry the operation until it is successful. Under light-to- moderate
network use, this may be the simplest and quickest solution.

+ Usethe wait option (+100/+300) instead of the nowait option.

Btrieve may return this status code on an | nsert operation when it attempts
to lock an index page to update the key value specified for a newly
inserted record. If another user has already |ocked the record in question,
then Btrieve returns a Status Code 84 when it attempts to update the key
value. Have your application check for this status code and retry the
operation if the status code is returned.

85: The file is locked.
Explanation:  Any of the following can cause this status code to occur:

+ Client-based Btrieve has afile open, and another workstation that has the
Requester |oaded tries to open the samefile. Btrieve cannot open thefile
since it cannot obtain exclusive access. The workstation that has the
Requester loaded receives Status Code 85.
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86: The file table is full.

Using the Setup utility, specify a higher value for the Number of Open Files
configuration option. For more information, refer to “Number of Open Files’
on page 68 in Chapter 3, "Installing and Configuring NetWare Btrieve."

Explanation:

Another workstation has the Requester |oaded and has a file open, and
client-based Btrieve tries to open the same file.

A fileisin transition into continuous operation mode. A retry will
eventualy work.

You have two Btrieve files with the same filename but different
extensions (for example, INVOICE.HDR and INVOICE.DET). Onefile
is open and in continuous operation mode, causing Btrieve to generate a
deltafile (for example, INVOICE.AM). Btrieve returns Status Code 85 if
you attempt to open the second file.

While one user has afilelocked in an exclusive transaction, another user
attempts to lock all or part of that file.

87: The handle table is full.

Explanation:

This status code is applicable only in the server-based Btrieve environment.
Using the Setup utility, specify a higher value for the Number of Handles
configuration option. For more information, refer to “Number of Handles” on
page 69 in Chapter 3, "Installing and Configuring NetWare Btrieve."

88: The application encountered an incompatible mode error.

Explanation:

This status code can indicate one of the following situations:

+ |f anapplication opensafilein Exclusive mode, all other applications get

this status code when they try to open the same file in any mode.

If an application opens afile in any mode other than Exclusive, all other
applications get this status code when they try to open the samefilein
Exclusive mode.

In NetWare Btrieve's continuous operation mode, this status code can also
indicate one of the following situations:

You have attempted to remove afile from continuous operation, but the
fileis not in a continuous state.

You have attempted to include two files that have the same name but
different extensionsin continuous operation.
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+ You have attempted to include afile in continuous operation, but the file
is aready in a continuous state.

91: The application encountered a server error.
Explanation:  You can receive this status code in the following situations:

+ The Requester cannot establish asession with the server. Either Btrieveis
not loaded or the server is not active.

+ The setting for the Number of Remote Sessions configuration option is
too low. Return to the Setup utility and specify a higher value for this
option.

+ An application specified a path for afile and did not include the volume
name in the path.

+ The Btrieve Message Router (BROUTER.NLM) has not been |oaded,
and thefollowing situation has occurred: an NLM (such as Scalable SQL)
which uses both BROUTER.NLM and Btrieve to make remote cals (and
which therefore includes the server and volume name when performing
an Open operation) has attempted to open aremote file. Because
BROUTER.NLM does not interpret the server name, Btrieve attemptsto
do so but cannot.

92: The transaction table is full.

Explanation:  The maximum number of active transactions was exceeded. Using the Setup
utility, specify a higher value for the Number of Transactions configuration
option. For more information, refer to “Number of Transactions” on page 69
in Chapter 3, "Installing and Configuring NetWare Btrieve."

93: The record lock types are incompatible.

Explanation:  The application tried to mix single-record locks (+100/+200) and multiple-
record locks (+300/+400) in the same file at the same time. All locks of one
type must be released before alock of the other type can be executed.

94: The application encountered a permission errotr.
Explanation:  You can receive this status code in the following situations:

+ The application tried to open or create afile in a directory without the
proper privileges. Btrieve does not override the network privileges
assigned to users.
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+ The designated server isin the server routing table, but your particular
workstation is not logged into that server.

+ Served-based BREQUEST and client-based Btrieve are trying to access
the same file at the same time.

+ Btrieve was unable to log in to the NetWare Runtime™ server using the
given username. Specifically, one of the following situations exists
regarding the supplied username:

¢ Theuser isnot avalid user on the Runtime server.
+ The user does not have the appropriate rights to access thefile.

+ The username is SUPERVISOR. For security reasons, Btrieve does not
allow you to use SUPERVISOR as a username when enabling NetWare
runtime support.

95: The network Btrieve session is no longer valid.

Explanation:

The previously established session is no longer active due to an error at the
workstation, at the file server, or on the network. Verify that the workstation
isdtill attached to the server, and then unload and rel oad the Btrieve Requester
as discussed in DOS Requester in Chapter 4.

This status code can also indicate that the maximum number of sessions for
Btrieve has been reached. Use the Communication Statistics option of the
Btrieve Monitor utility to see if the maximum number of sessions has been
reached. If so, use the Setup utility to specify a higher value for the Number
of Remote Sessions configuration option. For more information, refer to
“Number of Remote Sessions” on page 72 in Chapter 3, "Installing and
Configuring NetWare Btrieve."

96: A communications environment error occurred.

Explanation:

You tried to attach to Btrieve on a server but the SPX connection table or the
Btrieve client tableis full. Use the Setup utility to specify a higher value for
the Number of Remote Sessions configuration option. For more information,
refer to “Number of Remote Sessions” on page 72 in Chapter 3, "Installing
and Configuring NetWare Btrieve."

AnNLM application that calls the Btrieve NLM can return Status Code 96 in
either of the following situations:

+ Not all of the clients have been properly reset.
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+ The Btrieve NLM was loaded with too small avaluefor its/s (sessions)
parameter. This/sparameter is not the same as BSPXCOM’s/s parameter.

97: The network communications buffer is too small.

Explanation:  Theapplication either tried to read or write arecord that islonger than OXFC00
bytes (a Btrieve 6.1x internal allowable value), or arecord that islonger than
the current settings for Btrieve or the Btrieve Requester allow, as follows:

+ For an Update, Insert, or Create operation, the application receives this
status code if the data buffer length it specifies for the record exceeds
Btrieve'sinternal communications buffer length.

+ For aGet, Step, or Stat operation, the application receivesthis status code
if Btrieve'sinternal communications buffer is shorter than the length of
the data Btrieve would return, regardless of the data buffer length
specified in the application.

+ For aGet Chunk or Update Chunk operation, thetotal size of theretrieved
or updated chunk exceeds Btrieve's internal communications buffer
length.

To avoid receiving Status Code 97 in Btrieve 6.1xx, observe the OxFCO00
limit on data size.

In the NetWare Btrieve environment, the effective communications
buffer size is the smaller of the values specified for the Largest Record
Size option (from the Btrieve Setup utility, and used by BSPXCOM) and
the Data Message Length (/D) option (specified when the Btrieve
Requester was |oaded).

Therefore, to avoid receiving Status Code 97 in this environment,
perform one or both of the following steps:

+ Increasethe size of the communications buffer by using the Btrieve Setup
utility to specify ahigher value for the Largest Record Size option.

+ Reload the Btrieve Requester, and specify a higher value for the Data
Message L ength (/D) option. For more information, refer to “Data
Message Length (/D)” on page 99 in Chapter 4, "Configuring and Using
the Requesters.”

98: Btrieve detected an internal transaction error.

Explanation: A pre-v6.x version of NetWare Btrieve detected an error while executing the
operation on a NetWare Transaction Tracking System (TTS) file. The
application can perform only an Abort Transaction operation at this point.
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Neither v6.x NetWare Btrieve nor client-based Btrievewill return Status Code
98, because TTS has a different meaning to v6.x NetWare Btrieve, and client-
based Btrieve ignores the TTS flag.

99: The Requester cannot access the NetWare Runtime server.

Explanation:

The DOS Requester returns this status code when NetWare Runtime server
support is enabled (/C:1) and the Requester either detects no existing
connection or cannot find avalid login username. SUPERVISOR isnot avalid
username, even if supplied with the correct password.

If the Requester cannot find alogin username other than SUPERV I SOR, there
isno valid name to pass.

100: No cache buffers are available.

Explanation:

This status code, which can be returned by Btrieve version 6.0 and later,
indicates that Btrieve has used all the cache buffersit allocated at load time.
Use the Btrieve Setup utility to increase the value for the Cache Allocation
configuration option.

If running NetWare Btrieve (v6.0 or later), you also can change the Number
of Remote Sessions configuration option to decrease the number of concurrent
Btrieve users. For more information, refer to Chapter 3, “Installing and
Configuring NetWare Btrieve,” on page 55

101: Insufficient operating system memory is available.

Explanation:

Explanation:

This status code, returned by NetWare Btrieve v6.0 and later, indicates that
there is not enough operating system memory available to perform the
reguested operation. To fix this problem, perform one or more of the
following:

+ Usethe Btrieve Setup utility to decrease the value for the Cache
Allocation configuration option.

+ Usethe Btrieve Setup utility to decrease the value of the Number of
Remote Sessions configuration option (thereby decreasing the number of
concurrent Btrieve users).

+ Add memory to the NetWare file server.

For more information on the configuration options, see Chapter 3, “Installing
and Configuring NetWare Btrieve,” on page 55 Also see Status Code 1002, a
similar status code that NetWare Communication Servicesreturnsin the same
situation.
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102: Insufficient stack space is available.

Explanation:  This status code, returned as a run-time error by Btrieve v6.0 and later,
indicates that Btrieve has run out of stack space. To increase the amount of
stack space available to your application, relink the application, setting the
stack size to a higher value.

Btrieve returns this message only to NetWare Communication Services
applications that call WBTRCALL.DLL, or NLM applications that call
Btrieve on the local server.

NetWare Btrieve v6.1x requires 3 KB of stack space. If your NLM application
receives this status code, try increasing the size of the stack in your
application.

Y oumay need morethan 3 KB of stack spaceif you are accessing files defined
by Scalable SQL asbeing under referential integrity (RI) constraints. Because
NetWare Btrieve uses recursion when enforcing these constraints, at |east
3KB of stack space should be available when you make the Btrieve call.

103: The chunk offset is too big.

Explanation:  This status code, returned by Btrieve 6.0 and later, indicates one of the
following possible situations:

+ A Get Direct/Chunk operation has specified an offset beyond the end of
the record, either explicitly or through the use of the next-in-record bias
to the subfunction value. Unless Btrieve returns this status while
processing the first chunk, the operation was partially successful. Check
the data buffer length parameter immediately after the call to see how
much data (and therefore how many chunks) Btrieve retrieved.

+ An Update Chunk operation has specified an offset that is more than one
byte beyond the end of the record. In this situation, Status Code 103
indicates that Btrieve made no changes to the record.

104: Btrieve does not recognize the locale.

Explanation:  In Btrieve versions 6.0 and | ater, the Create or Create Index operation returns
this status code to indicate that the operating system was not able to return a
collation table for the country ID and code page specified. Check that the
application specified the locale’'s country | D and code page correctly and that
the operating system is configured to support the country 1D and code page.
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105: The file cannot be created with Variable-tail Allocation Tables (VATS).

Explanation:  In Btrieve version 6.0 or later, the application specified that a Btrieve file
should be created with Variable-tail Allocation Tables (VATS); however, the
application failed to specify that the file was to use variable-length records (a
precondition for filesto use VATS). Thisstatus appliesto key-only filesaswell
asregular datafiles.

106: Btrieve cannot get the next chunk.

Explanation:  In Btrieve version 6.0 or later, the application called the Get Direct/Chunk
operation to retrieve a chunk from a record and used the next-in-record bias
on the descriptor subfunction. However, after the application established its
positioning in the record (but prior to this cal), the target record was del eted.

107: The application attempted to perform a chunk operation on a pre-v6.0 file.

Explanation:  In Btrieve version 6.0 or later, the application tried to use either a Get Direct/
Chunk operation or an Update Chunk operation on a pre-6.0 formatted file.

109: The application’s transaction has become too complex.

Explanation:  This status code is returned by NetWare Btrieve (v5.15 and v6.x) when a
transaction would cause more than 65,535 pages to be written to a pre-image
file, and the version of Btrievethat returnsthe error cannot handle such alarge
pre-imagefile.

Break the transaction into two or more smaller transactions.

130: Btrieve ran out of system locks.

Explanation:  This status code is returned by 6.x versions of NetWare Btrieve, and can
indicate atemporary condition in which no system locks are currently
available. For example:

+ A singleclient is performing a very large transaction: one in which
thousands of records are being modified.

+ Many clients are performing large transactions concurrently.

A client can receive Status Code 130 whether or not it isin atransaction.
In some cases, aclient can simply retry the failed operation. If other
clients have released system locks in the interim, the retried operation
may succeed.
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If aclient in atransaction receives Status Code 130, end or abort the
transaction. If the transaction is very large, consider breaking it into
multiple smaller transactions.

You can a'so use the Btrieve Maintenance utility to lower the number of
system locks devoted to explicit locking. To do so, lower the values
assigned to the Number of Locks and/or Number of Remote Sessions
options. See Chapter 3, “Installing and Configuring NetWare Btrieve,” on

page 55

132: Thefile is full.

Explanation:  NetWare Btrieve specifies that 6.0 and 6.1x files with a page size of 512 can
be no larger than 2 gigabytesin size but does not enforce thislimit. Therefore,
when afile grows beyond the 512 page-size limit, NetWare Btrieve returns
this status code.

Client-Based Btrieve for OS/2 and MS Windows Status
Codes

Client-based Btrieve may return the following status codesin an OS/2 or MS
Windows environment.

1001: The Multiple Locks option is out of range.

Explanation:  Inpre-6.x client-based versions of Btrieve, the value specified for the Multiple
L ocks configuration option is out of range. The value must be between 1 and
255, inclusive.

In Btrieve 6.1x, the value specified for the Number of Locks configuration
option is out of range. The value must be between 1 and 64,000, inclusive.

1002: Btrieve cannot allocate the memory needed.

Explanation:  Make sure that the workstation has enough memory to load all the programs
it requires.

1003: The Cache Allocation option is too small.

Explanation:  Make sure the value for the Cache Allocation configuration option islarge
enough to accommodate the required cache size.
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1004:

1005:

1006:

1007:

1008:

1009:

1010:

The Page Size option is out of range.

Explanation:  The value of the Page Size configuration option must be an even multiple of
512, and it must be between 512 and 4,096, inclusive.

Explanation:  NetWare Btrieve specifies that 6.0 and 6.1x files with a page size of 512 can
be no larger than 2 gigabytesin size but does not enforce thislimit. Therefore,
when afile grows beyond the 512 page-size limit, NetWare Btrieve returns
Status Code 132 (Thefileisfull).

The Pre-Image File Drive option is invalid.

Explanation:  You must specify avalid drive letter for the Pre-Image File Drive
configuration option.

NOTE: Pre-image files are used only for files created by Btrieve versions earlier than
6.x, or by 6.x if it was loaded with the Create Btrieve Files in Pre 6.x Format
configuration option set to Yes.

The Pre-Image Buffer Size option is out of range.

Explanation:  The Pre-lmage Buffer Size configuration option must be between 1 and 64,
inclusive.

NOTE: Pre-image files are used only for files created by Btrieve versions earlier than
6x, or by 6.x if it was loaded with the Create Btrieve Files in Pre 6.x Format configuration
option set to Yes.

The Open Files option is out of range.

Explanation:  The Open Files configuration option must be between 1 and 255, inclusive.

The Configuration options are invalid.

Explanation:  The configuration options specified contain invalid or unidentifiable values.
For more information on configuration options, see Chapter 3, “Installing and
Configuring NetWare Btrieve,” on page 55

The Transaction Filename option is invalid.

Explanation:  The filename specified for the Transaction Filename configuration option is
not valid. Check to make sure that the transaction filename is correct.

Could not access the transaction control file (BTRIEVE.TRN).

Explanation:  The following situations can cause Btrieve to return this error:
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*

Btrieve is unable to create BTRIEVE.TRN.
Btrieve cannot open BTRIEVE.TRN.
Btrieve cannot read BTRIEVE.TRN.

*

*

*

Btrieve cannot writeto BTRIEVE.TRN (perhaps because
BTRIEVE.TRN isflagged read-only).

1011: The Compression Buffer Size specified is out of range.

Explanation:  The Compression Buffer Size configuration option must be between 1 and 64,
inclusive.

1013: The task table is full (MS Windows only).

Explanation:  TheBtrieve DLL may return this status code if the task entry tableisfull. You
can remedy this situation by increasing the number of available task entries;
use the tasks initialization option (tasks=xxx) under the [BTRIEVE] or
[BREQUESTDPMI] headingsin NOVDB.INI. The minimum value for this
option is 1; the maximum valueis 64,000.

1014: The application encountered a stop warning.

Explanation:  Btrievefor OS/2 returnsthis status code when an application callsthe btrvstop
function while files are still open or while atransaction is till active. The
application must close all filesand end all transactions before calling btrvstop.

1015: A pointer parameter is invalid.

Explanation:  One of the pointer parameters passed into Btrieve isinvalid. Btrieve will
check for invalid pointers (and therefore only return this message) if you put
the following line under the [BTRIEVE] heading in your NOVDB.INI file:
CHKPARMS=YES. By default, Btrieve performs no pointer checking.

1016: Btrieve is already initialized.

Explanation:  TheBtrieve DLL may return this status codeif an attempt ismadeto initialize
Btrieve when it is aready initialized. To reinitialize Btrieve, close al files,
end/abort all transactions, and call WBTRV STOP () before calling the
initialization function.
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1017: The Btrieve Requester for MS Windows cannot find WBTRVRES.DLL.

Explanation: WBTRCALL.DLL returnsthis status code when it cannot find the resource
fileWBTRVRES.DLL. You can remedy thissituation by placing acopy of the
WBTRVRES.DLL filein the same directory asthe WBTRCALL.DLL file.

1018: The application attempted to call Btrieve (either BTRCALL or BTRCALLID) from
a Btrieve callback function.

Explanation:  NetWare Communication Services does not allow a Btrieve task to call
Btrieve (either BTRCALL or BTRCALLID) from aBtrieve callback function.

1019: The Btrieve engine cancelled the current Btrieve operation at the request of the
application’s Btrieve callback function.

Explanation:  The application’s Btrieve callback function returned a nonzero value,
indicating that the application wants to terminate the current Btrieve operation
immediately. When the Btrieve engine receives such a cancellation request, it
attempts to terminate the currently executing Btrieve operation and ceasesto
call the callback function for the duration of that operation. Btrieve may be
unable to cancel the operation. However, if successful in doing so, Btrieve
returns this status code.

Btrieve Requester Status Codes

This section lists the status codes that the Btrieve Requesters may generate.

2001: The memory allocation is insufficient.

Explanation:  Inan OS2 environment, the Requester cannot allocate enough memory for the
parameters specified with the BRQPARMS environment variable. In aDOS
environment, reduce the value specified for the /D configuration option.

2002: The option is invalid or out of range.

Explanation:  In an OS/2 environment, either one of the options specified with the
BRQPARMS environment variable isinvalid (such as /P instead of /D) or the
value specified for a parameter is out of range. Check the SET BRQPARMS
statement to make sure it is correct.
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2003: The Requester does not allow local access to the specified file.

Explanation:  The application attempted to access afile stored on alocal drive. The version
of BTRCALL.DLL installed at the workstation does not allow access to local
files.

2004: SPXis not installed.
Explanation:  Install the NetWare SPX 1.3 or later communications software for OS/2.

2005: An incorrect version of SPX is installed.
Explanation:  Install the NetWare SPX 1.3 or later communications software for OS/2.

2006: There is no available SPX connection.

Explanation:  SPX has already established the maximum number of sessionsit can handle.
To increase the maximum, edit the NET.CFG file. Refer to your NetWare
documentation for more information on NET.CFG.

2007: A pointer parameter is invalid.

Explanation:  One of the pointer parameters passed to Btrieveisinvalid. Check the program
to ensure that the pointer parameters are correct.

294 Btrieve Installation and Operation



Messages

This section lists and describes the messages that Btrieve can return.

Thefollowing conventions are used in the descriptions of the messages. nn or
xx refersto a software-supplied number (for example, a status code, operation
code, or number of records) and xxxx refers to a software-supplied name (for
example, afilename, akey type, or acommand). Consult the screen message
to get the value for nn, xx, or Xxxx.

The messages are first arranged a phabetically by their tags (BDIRECT,
BREQUEST, BROUTER, BSPXCOM, BTRIEVE, and so on). Within each of
these tagged groups, the messages are then arranged numerically by the
message numbers within that tagged group.

Novell Directory Services Support Utility Messages

The Novell Directory Services™ (NDS) Support utility sends the following
messages, which apply only to Btrieve 6.1x for NetWare.

BDIRECT-6.10-6: The Directory Services current context could not be established.

Explanation:  The NDS Support utility returns this message if the bindery context has not
been set. For information on how to set the bindery context, see the section
titled “ Registering NetWare Btrieve with the Novell Directory Services’ on
page 89 in Chapter 3, "Installing and Configuring NetWare Btrieve."

BDIRECT-6.10-7: The Directory Services error nn was returned while checking the
Btrieve object status.

Explanation:  For information about the error code returned by Directory Services, refer to
the NetWare NetWare System M essages manual.
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BDIRECT-6.10-15: The Directory Services error nn occurred while attempting to log
in; please try again.

Explanation:  For information about the error code returned by Directory Services, refer to
the NetWare NetWare System M essages manual.

BDIRECT-6.10-20: The Directory Services error nn was returned while installing the
Btrieve object.

Explanation:  For information about the error code returned by Directory Services, refer to
the NetWare NetWare System M essages manual.

BDIRECT-6.10-22: The Directory Services error nn was returned while adding the
Btrieve object to the server resource attribute list. This will not affect the Btrieve
Requester, but other communication software that uses this attribute may not
function correctly.

Explanation:  For information about the error code returned by Directory Services, refer to
the NetWare NetWare System Messages manual.

BDIRECT-6.10-27: The Directory Services error nn was returned while removing the
Btrieve object.

Explanation:  For information about the error code returned by Directory Services, refer to
the NetWare NetWare System Messages manual.

BDIRECT-6.10-32: The Btrieve object could not be activated.

Explanation:  The NDS Support utility returns this message if the Btrieve object has not
been created or cannot be found. Ensure that you have specified the correct
object name. For information on using the NDS Support utility to install a
Btrieve object, see the section titled “ Registering NetWare Btrieve with the
Novell Directory Services’ on page 89 in Chapter 3, "Installing and
Configuring NetWare Btrieve."

BDIRECT-6.10-33. The Btrieve object was activated successfully.

Explanation:  Thisisan informational message returned by the NDS Support utility. No
action isrequired.

BDIRECT-6.10-34: The Btrieve object could not be deactivated.

Explanation:  The NDS Support utility returns this message if the Btrieve object has not
been activated or cannot be found. Ensure that you have specified the correct
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object name. For information on using the NDS Support utility to install or
remove a Btrieve object, see the section titled “ Registering Net\Ware Btrieve
with the Novell Directory Services” on page 89 in Chapter 3, "Installing and
Configuring NetWare Btrieve."

BDIRECT-6.10-35: The Btrieve object was deactivated successfully.

Explanation:  Thisisan informational message returned by the NDS Support utility. No
action isrequired.

BDIRECT-6.10-37: A file error occurred accessing the BSTART.NCF file. The Btrieve
object may not be activated or deactivated.

Explanation:  For information on using the NDS Support utility to install or remove a
Btrieve object, see the section titled “ Registering NetWare Btrieve with the
Novell Directory Services’ on page 89 in Chapter 3, "Installing and
Configuring NetWare Btrieve."

BDIRECT-6-10-38: A file error occurred accessing the BSTOP.NCF file. The Btrieve
object may not be activated or deactivated.

Explanation:  For information on using the NDS Support utility to install or remove a
Btrieve object, see the section titled “ Registering NetWare Btrieve with the
Novell Directory Services’ on page 89 in Chapter 3, "Installing and
Configuring NetWare Btrieve."

BDIRECT-6-10-39: A file access error occurred while checking the Btrieve BSTART
and BSTOP NCF files. These files must be copied to the SYS:SYSTEM directory
before the Btrieve object may be installed or removed.

Explanation:  The NDS Support utility returnsthis messageif you do not have access rights
to the SYS:SY STEM directory. For information on using the NDS Support
utility to install or remove a Btrieve object, see the section titled “ Registering
NetWare Btrieve with the Novell Directory Services” on page 89 in Chapter
3, "Installing and Configuring NetWare Btrieve."

BDIRECT-6-10-40: A file error occurred accessing the BDIRECT.TMP file. This file is
used to modify the BSTART and BSTOP NCF files. The Btrieve object may not be
activated or deactivated correctly when using the NCF files.

Explanation:  The NDS Support utility returns this messageif you do not have access rights
to the SY S:SY STEM directory. For information on using the NDS Support
utility to install or remove a Btrieve object, see the section titled “ Registering
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NetWare Btrieve with the Novell Directory Services” on page 89 in Chapter
3, "Installing and Configuring NetWare Btrieve."

Btrieve Rebuild Utility Messages

BREBUILD-1.1-2:

Explanation:

BREBUILD-1.1-3:

Explanation:

BREBUILD-1.1-4:

Explanation:

BREBUILD-1.1-5:

Explanation:

BREBUILD-1.1-6:

Explanation:

BREBUILD-1.1-7:

Explanation:

The following messages are sent by the Rebuild utility (BREBUILD.NLM).

BREBUILD could not allocate memory.

The Rebuild utility displays this message when the server does not have
adeguate memory. Acquire more memory for the server.

BREBUILD could not rename XXxX to XXXX.

The Rebuild utility displays this message when the specified file does not
exist. Check to seeif thefile exists.

An incorrect Btrieve version is loaded.

The Rebuild utility displaysthis message when an incorrect Btrieve versionis
loaded. Unload the current version of Btrieve, and reload using Btrieve 6.x.

BREBUILD could not delete xxxx.

The Rebuild utility displays this message when it cannot del ete the specified
file. Check to seeif thefileis open. If it is open, closeit. The Rebuild utility
cannot delete afile whileit is open.

An internal program error occurred.
The Rebuild utility detected an interna diagnostic error.

BREBUILD could not open xxxx. The Btrieve status was nn.

The Rebuild utility displays this message when it cannot open the specified
file. Btrieve returns the specified status code. Consult the screen message to
get the value for nn, which corresponds to a numeric status code listed in
Appendix C, “Status Codes,” on page 261.
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BREBUILD-1.1-8: BREBUILD could not open xxxx in the accelerated mode. The
Btrieve status code was nn.

Explanation:

The Rebuild utility displays this message when it cannot open the specified
filein Accelerated mode. Consult the screen message to get the value for nn,
which corresponds to a numeric status code listed in Appendix C, “ Status
Codes,” on page 261.

BREBUILD-1.1-9: BREBUILD could not create the new file or files with the Btrieve 6.x
advanced features. Ensure that the correct version of Btrieve is loaded with the
Create Btrieve Files in Pre 6.x Format option set to No.

Explanation:

BREBUILD-1.1-10:
Explanation:

BREBUILD-1.1-11:
dropped.

Explanation:

BREBUILD-1.1-12:
Explanation:

BREBUILD-1.1-13:
Explanation:

BREBUILD-1.1-14:
Explanation:

The Rebuild utility displays this message when it cannot create the new
Btrievefilesin 6.x format. Unload Btrieve by executing BSTOR, or unload
Btrieve at the server console or at aworkstation running RCONSOLE.

An invalid option was specified.

Change the configuration options for the Rebuild utility through the Setup
utility. Refer to “ Configuring NetWare Btrieve” on page 67 in Chapter 3,
"Installing and Configuring NetWare Btrieve" for more information. When
you run the Rebuild utility interactively, it checks the values you enter to
ensure they are within the proper ranges.

Indexes are not consecutively numbered. Indexes will not be

Thisisan informational message from the Rebuild utility. No action is
required.

BREBUILD has copied nn records so far.

Thisisan informational message from the Rebuild utility. No action is
required.

BREBUILD is rebuilding nn key number nn.

Thisisan informational message from the Rebuild utility. No action is
required.

BREBUILD did not rebuild for the following reason: xxxx

The Rebuild utility was not able to rebuild the file specified and returned this
message. Eliminate the cause for this message and try to rebuild the file again.
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BREBUILD-1.1-15: Btrieve returned status nn for the following reason: xxxx

Explanation:  Btrieve returned the specified status code. Consult the screen message to get
the value for nn, which corresponds to a numeric status code listed in
Appendix C, “ Status Codes,” on page 261.

BREBUILD-1.1-16: The xxxx file is already in 6.x format.

Explanation:  The Rebuild utility displaysthis message when the specified fileisaready in
Btrieve 6.x format. You do not need to rebuild the file.

BREBUILD-1.1-17: The xxxx file is not a Btrieve file.

Explanation:  Thefile you specified to rebuild isnot avalid Btrievefile. The Rebuild utility
cannot rebuild thefile.

BREBUILD-1.1-18: BREBUILD could not obtain the characteristics of the xxxx. The
Btrieve status was nn.

Explanation:  The Rebuild utility returns the specified Btrieve status code. Consult the
screen message to get the value for nn, which corresponds to a numeric status
code listed in Appendix C, “ Status Codes,” on page 261.

BREBUILD-1.1-19: BREBUILD could not change to directory xxxx.

Explanation:  Thedirectory nameyou specified for the output directory isnot valid. Specify
avalid output directory name for the Rebuild utility on the command line or
through the Setup utility.

BREBUILD-1.1-20: BREBUILD is processing XXxx.
Explanation:  Thisisan informational message from the Rebuild utility. No action is
required.
BREBUILD-1.1-21: BREBUILD is copying the xxxx to the temporary file xxxx.
Explanation:  Thisisan informational message from the Rebuild utility. No action is
required.
BREBUILD-1.1-22: The file was rebuilt successfully.

Explanation:  Thisisan informational message from the Rebuild utility. No action is
required.
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BREBUILD-1.1-23:

Explanation:

BREBUILD-1.1-24:

Explanation:

BREBUILD-1.1-25:

Explanation:

BREBUILD-1.1-26:

Explanation:

BREBUILD-1.1-27:

Explanation:

BREBUILD-1.1-28:

Explanation:

BREBUILD-1.1-29:

Explanation:

BREBUILD-1.1-30:

Explanation:

The utility could not open sys:\system\brebuild.log.

The Rebuild utility displays this message if the file BREBUILD.LOG either
does not exist or has been left open.

An error occurred accessing XxXxx.

The Rebuild utility displays this message when you specify aninvalid
filename. Make sure you specified avalid filename.

BREBUILD is setting the owner name of an empty target file.

The Rebuild utility displays this message when an error occurs during the
setting of an empty target file's owner name. You need to rerun the Rebuild
utility.

BREBUILD is dropping the indexes of an empty target file.

The Rebuild utility displays this message when an error occurs during the
dropping of an empty target file's indexes. You need to rerun the Rebuild
utility.

BREBUILD is reading the first record from the old file.

Thisisan informational message from the Rebuild utility. No action is
required.

BREBUILD is inserting records into the new file.

Thisisan informational message from the Rebuild utility. No action is
required.

BREBUILD is reading records from the old file.

Thisis an informational message from the Rebuild utility. No action is
required.

BREBUILD is putting back indexes on the new file.

Thisis an informational message from the Rebuild utility. No action is
required.
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BREBUILD-1.1-31:
Explanation:

BREBUILD-1.1-32:
Explanation:

BREBUILD-1.1-33:
Explanation:

BREBUILD-1.1-34:
Explanation:

BREBUILD-1.1-35:
Explanation:

BREBUILD-1.1-36:
Explanation:

BREBUILD-1.1-37:
Explanation:

BREBUILD could not create xxxx. The Btrieve status code was nn.

The Rebuild utility displays this message when it cannot create the specified
file. The utility returns the specified Btrieve status code. Consult the screen
message to get the value for nn, which corresponds to a numeric status code
listed in Appendix C, “ Status Codes,” on page 261.

BREBUILD copied a total of nn records.

Thisisan informational message from the Rebuild utility. No action is
required.

BREBUILD start time is nn.

Thisisan informational message from the Rebuild utility. No action is
required.

Key number nn is invalid.

The Rebuild utility displays this message when the key specified for the Key
Number (-K) optionisinvalid. Specify avalid key number for the Rebuild
utility on the command line or through the Setup utility.

Page size nn is invalid.

The Rebuild utility displaysthis message when the page size specified for the
Page Size (-P) option isinvalid. Specify avalid page size for the Rebuild
utility on the command line or through the Setup utility.

NetWare Btrieve specifies that 6.0 and 6.1x files with a page size of 512 can
be no larger than 2 gigabytesin size but does not enforce thislimit. Therefore,
when afile grows beyond the 512 page-size limit, NetWare Btrieve returns
Status Code 132 (Thefileisfull).

The page size will be changed to nn.

Thisisan informational message from the Rebuild utility. No action is
required.

The rebuild process has ended.

Thisisan informational message from the Rebuild utility. No action is
required.
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BREBUILD-1.1-38:

Explanation:

BREBUILD-1.1-39:

Explanation:

BREBUILD-1.1-40:

Explanation:

BREBUILD-1.1-42:

Explanation:

BREBUILD-1.1-44:

Explanation:

BREBUILD-1.1-45:

Explanation:

BREBUILD-1.1-48:

Explanation:

BREBUILD-1.1-63:

Explanation:

BREBUILD was terminated by the user.
The user entered Ctrl+C and the Rebuild utility was unloaded.

BREBUILD was unloaded by the user.
The user unloaded Btrieve and the Rebuild utility was unloaded.

BREBUILD could not open the file xxxx.

The Rebuild utility displays this message when it cannot open the specified
file. The file may be open or may not exist. Check for one of these conditions.

The specified local server xxxx is invalid.

The Rebuild utility displays this message when the specified server name is
not alocal server.

BREBUILD could not clone xxxx. The Btrieve status was nn.

The Rebuild utility displays this message when it cannot clone the specified
file. Btrieve returns the specified Btrieve status code. Consult the screen
message to get the value for nn, which corresponds to a numeric status code
listed in Appendix C, “ Status Codes,” on page 261.

The command line file xxxx does not have an <end> delimiter.

Each entry in the command file containsthe utility options (if any) and the set
of filesto convert. Each entry must be followed by <end> or [end]. Edit the
command file to include the necessary delimiter.

BREBUILD could not initialize the user interface library.

The Rebuild utility displays this message when the server has insufficient
memory to initialize the user interface library.

BREBUILD could not initialize localized message table.

The Rebuild utility displays this message when the server hasinsufficient
memory to initialize the localized message table.
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BREBUILD-1.1-64: BREBUILD is currently processing the following file:

Explanation:  Thisisan informational message from the Rebuild utility. No action is
required.

BREBUILD-1.1-66: BREBUILD could not open the xxxx.

Explanation:  The Rebuild utility displays this message when it cannot open the specified
file. The file may be open or may not exist. Check for one of these conditions.

Btrieve Requester Messages

The following messages are sent by the Btrieve DOS Requester
(BREQUEST.EXE).

BREQUEST-6.1-1: The message file xxxx is invalid; BREQUEST cannot be loaded.

Explanation:  The Btrieve Requester returns this message when the message fileisinvalid.
Specify avalid message file so that BREQUEST.EXE can be loaded.

BREQUEST-6.1-3: The option specified is not a valid option.

Explanation:  The Btrieve Requester returns this message when the option specified isnot a
valid option. Specify avalid option.

BREQUEST-6.1-4: The value specified for the Data Message Length (/d) option is
invalid.

Explanation:  The Btrieve Requester returns this message when the value specified for the
Data Message Length (/D) option isinvalid. Specify the /D option as/D:n,
where nis an integer.

BREQUEST-6.1-5: The workstation has insufficient memory to load BREQUEST.

Explanation:  The Btrieve Requester returns this message when the workstation has
insufficient memory to load the Requester. Unload unnecessary programs or
try asmaller valuefor the /D parameter.

BREQUEST-6.1-6: BREQUEST is already loaded.

Explanation:  The Btrieve Requester returns this informational message to indicate that
BREQUEST.EXE is aready loaded.
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BREQUEST-6.1-7: XQL or NSREQ is already loaded; BREQUEST must be loaded first.

Explanation:  The Btrieve Requester returns this message when XQL or NSREQ is aready
loaded; the DOS Requester must be loaded first. Unload XQL or NSREQ and
then load the DOS Requester.

BREQUEST-6.1-8: DOS 2.00 or greater is not loaded; load DOS 2.00 or greater.

Explanation:  The Btrieve Requester returns this message. DOS 2.x or later is not loaded;
you must load DOS 2.x or later to proceed.

BREQUEST-6.1-9: The SPX.COM file is not loaded; load the file SPX.COM.

Explanation:  The Btrieve Requester returns this message when the file SPX.COM is not
loaded. Load SPX.COM.

BREQUEST-6.1-10: The function SPXInitialize returned an error. Make sure the file
IPX.COM is loaded.

Explanation:  The Btrieve Requester returns this message when the SPX I nitialize function
encounters an error. You must make sure that the file IPX.COM isloaded.

BREQUEST-6.1-11: The IPX socket table is full.
Explanation:  The Btrieve Requester returns this message when the IPX socket tableisfull.

BREQUEST-6.1-13: The value specified for the Runtime server support (/C) option is
invalid.

Explanation:  The Btrieve Requester returns this message when aninvalid valueis specified
for the NetWare Runtime Server Support option (/C). Specify thisoption in
one of these forms:

/C:0 To disable NetWare Runtime server support.

/C:1 To enable NetWare Runtime server support.

To authenticate requests on the NetWare Runtime server, provide a username and
password, separating them with commas, as follows:

/C:1,username,password

NOTE: For more information about this option, see Chapter 4, “Configuring and Using
the Requesters,” on page 97
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Btrieve Requester Utility Messages

BREQUTIL-6.1-3:
Explanation:

BREQUTIL-6.1-4:
Explanation:

BREQUTIL-6.1-5:
Explanation:

BREQUTIL-6.1-6:
Explanation:

BREQUTIL-6.1-7:
Explanation:

BREQUTIL-6.1-8:
Explanation:

BREQUTIL-6.1-9:

Thefollowing messages are sent by the Requester utility (BREQUTIL.NLM).

The single-user version of Btrieve vn.n is loaded.

Thisisan informational message from the Requester utility. No action is
required.

The network version of Btrieve vn.n is loaded.

Thisisan informational message from the Requester utility. No action is
required.

The multi-user version of Btrieve vn.n is loaded.

Thisisan informational message from the Requester utility. No action is
required.

The OS/2 DynaLink for Btrieve vn.n is loaded.

Thisisan informational message from the Requester utility. No action is
required.

Btrieve version vn.n is loaded.

Thisisan informational message from the Requester utility. No action is
required.

Btrieve is not loaded.
Either the Btrieve Requester (BREQUEST.EXE) or Record Manager
(BTRIEVE.EXE) is not loaded.

Btrieve operation xx was unsuccessful. The number of the

applicable Btrieve status code is nn.

Explanation:

The Requester utility returns the specified Btrieve status code. Consult the

screen message to get the value for nn, which corresponds to a numeric status

code listed in Appendix C, “Status Codes,” on page 261.
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BREQUTIL-6.1-16:
loaded.

Explanation:

Btrieve Roll

BROLLFWD-6.1-1:
operation.

Explanation:

BROLLFWD-6.1-2:
Explanation:

BROLLFWD-6.1-3:
Explanation:

BROLLFWD-6.1-4:
name:

Explanation:

Btrieve cannot be removed from memory while Scalable SQL is

Thisisan informational message from the Requester utility. No action is
required.

Forward Utility for DOS

This section lists and describes the messages that the Roll Forward utility for
the DOS environment can send.

This workstation has insufficient memory to complete the

The workstation does not have enough memory for the DOS Roll Forward
utility to complete the current operation. Free some memory on the
workstation and restart the Roll Forward process.

The log file was created at nn:nn.

Thisisan informational message from the DOS Roll Forward utility. No
action isrequired.

An internal program error has occurred.

The DOS Roll Forward utility detected an internal program error.

The specified owner name is invalid. Please reenter the owner

The DOS Roll Forward utility returns this message when the specified owner
nameisinvalid. Specify avalid owner name and start theroll forward process
again. The maximum length for an owner nameis 8 bytes. Enter avalid owner
name.

BROLLFWD-6.1-21: The utility is unable to open xxxx. The number of the applicable
system error code is nn.

Explanation:

The DOS Roll Forward utility returns this message when it cannot open the
specified file. The file may be open or may not exist.
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BROLLFWD-6.1-22: An error occurred while the utility was reading xxxx.

Explanation:  The DOS Roll Forward utility returns this message when it cannot read the
specified file. Verify that thefile exists. If thefile exists, ensure that thefileis
closed.

BROLLFWD-6.1-23: File xxxx ended unexpectedly during the roll forward process.

Explanation: The DOS Roll Forward utility returns this message when the specified file
ended unexpectedly during theroll forward process. The associated log fileis
corrupt. You cannot use thislog file.

BROLLFWD-6.1-24: The utility could not find the log file header information in xxxx.

Explanation:  The DOS Roll Forward utility returns this message when no log file header
information was found for the specified file. The associated log fileis corrupt.
You cannot use thislog file.

BROLLFWD-6.1-25: The xxxx file contains incorrect syntax in the log file header.

Explanation: The DOS Roll Forward utility returns this message when the log file header
for the specified file contains incorrect syntax. The associated log fileis
corrupt. You cannot use thislog file.

BROLLFWD-6.1-26: Btrieve operation nn was unsuccessful. The number of the
applicable Btrieve status code is nn.

Explanation:  Btrieve returns the specified Btrieve operation and status codes to the DOS
Roll Forward utility. The specified Btrieve operation was unsuccessful.
Consult the screen message to get the vaue for nn, which correspondsto a
numeric status code listed in Appendix C, “ Status Codes,” on page 261. For
more information about the Btrieve operation nn, refer to the Btrieve
Programmer’s Manual.

BROLLFWD-6.1-27: The utility could not find xxxx in the BLOG.CFG file.

Explanation:  The DOS Roll Forward utility returns this message when the specified fileis
not found in the log configuration file, BLOG.CFG. Edit the BLOG.CFG file
to add the filename specified. For more information about the BLOG.CFG
file, refer to the section Creating the Log Configuration File in Chapter 5.
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BROLLFWD-6.1-28: Therecord size of the Btrieve file file xxxx exceeds the size of the
data buffer specified with the /d parameter.

Explanation: The DOS Roll Forward utility returns this message when the value specified
for the /D optionisinvalid. Increase the value for the /D option.

BROLLFWD-6.1-29: The length of the data to be printed, specified with the /t option,
is invalid. Valid data lengths range from 1 through the value of the data buffer size
specified with the /d option.

Explanation:  The DOS Roll Forward utility returns this message when the value specified
for the /T option isinvalid. Change the value for this option.

BROLLFWD-6.1-30: The length of the key to be printed, specified with the /k option,
is invalid. Valid lengths for printing keys range from 1 through 255 characters.

Explanation:  The DOS Roll Forward utility returns this message when the value specified
for the /K optionisinvalid. Enter avalue in the range 1 through 255.

BROLLFWD-6.1-31: 0/1 entry in the log file has been processed.

Explanation:  Thisisan informational message from the DOS Roll Forward utility. No
action isrequired.

BROLLFWD-6.1-32: xx in the log file have been processed.

Explanation:  Thisisan informational message from the DOS Roll Forward utility. No
action isrequired.

BROLLFWD-6.1-42: The disk is full.

Explanation:  Thedisk isfull. Free some space on the disk and run the DOS Roll Forward
utility again.

BROLLFWD-6.1-43: The utility started the roll forward process at nn:nn.

Explanation:  Thisisan informational message from the DOS Roll Forward utility. No
action isrequired.

Btrieve Message Router Messages

The following messages are sent by the Btrieve Message Router
(BROUTER.NLM or BDROUTER.NLM).
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NOTE: In this appendix, all references to BROUTER also apply to BDROUTER.

BROUTER-6.1-1: The server has insufficient memory to execute BROUTER.

Explanation: BROUTER returns this message when the server has insufficient memory to
load the file BROUTER.NLM. Free some memory by unloading NLMs or
reconfiguring NLMs to use less memory.

BROUTER-6.1-2: The value specified for a configuration option is invalid.

Explanation: BROUTER returns this message when the value specified for aconfiguration
optionisinvalid. Reload BROUTER.NLM using valid options.

BROUTER-6.1-3: An internal error has occurred; the SPXOpenSocket function failed.

Explanation: BROUTER returns this message if an internal diagnostic error occurs. The
SPXOpenSocket function failed. Another NLM may be using the socket
number reserved for BROUTER. If you receive this message, unload all other
NLMs and then load BTRIEVE.NLM and BROUTER.NLM. Finaly, reload
the other NLMs. This process revealsthe NLM that is using BROUTER's
socket number.

BROUTER-6.1-6: BROUTER is loaded.

Explanation. BROUTER returns this message to indicate that BROUTER.NLM is now
loaded.

NetWare Btrieve Setup Utility Messages

The following messages are sent by the Setup utility (BSETURPNLM).

BSETUP-6.1-40: The Btrieve Setup utility was unable to save the file.

Explanation:  The Setup utility was not able to save the Btrieve configuration optionsto the
BSTART.NCF file. Retry the operation.

BSETUP-6.1-43: The attempted memory allocation failed.

Explanation:  The Setup utility cannot allocate enough internal memory to display the
Rebuild log file.
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BSETUP-6.1-63: The BSTART.NCF file is incomplete or invalid.

Explanation:  The Setup utility is unable to save the configuration option changes to
BSTART.NCF because the file isincomplete or invalid. You may want to
delete BSTART.NCF and recreate it in the Setup utility.

BSETUP-6.1-73: The Btrieve Setup utility could not find the BSTART.NCF file, which
must reside in the SYS:SYSTEM directory on the server.

Explanation:  The Setup utility cannot find the BSTART.NCFfile. If BSTART.NCF does not
exist, you must create it through the Setup utility.

BSETUP-6.1-75: To implement the configuration changes, first unload
BSPXCOM.NLM and BTRIEVE.NLM, and then use the BSTART.NCF file to reload
BSPXCOM.NLM and BTRIEVE.NLM.

Explanation:  For the changes you madeto the configuration optionsto take effect, you must
unload BSPXCOM.NLM and BTRIEVE.NLM and then reload them using
BSTART.NCF.

BSETUP-6.1-100: The BSTART.NCF file was created with the default configuration
settings. To view or change these settings, select the Set Btrieve Configuration
option on the Available Options menu.

Explanation:  Select the stated option within the Setup utility to change the configuration
options for Btrieve in the BSTART.NCF file.

BSETUP-6.1-121: WARNING: Before running the Btrieve Rebuild utility, be sure to
back up all your Btrieve data files.

Explanation:  Before running the Rebuild utility, make sure you have backed up all your
Btrieve datafiles. Having a backup copy ensures against data loss if a power
interruption occurswhileyou arerunning the utility. Another reason it isbetter
to keep a backup is that the Rebuild utility deletes the original Btrieve files.

BSETUP-6.1-122: You must specify the Rebuild Configuration parameters before you
can execute the Rebuild utility.

Explanation:  Beforeyou can run the Rebuild utility, you must specify appropriate valuesfor
the Rebuild configuration options in the Setup utility. Please do so before
attempting to run the Rebuild utility again.
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BSETUP-6.1-131: The Output Directory pathname does not require a file
specification.

Explanation: Do not specify afilename as part of the output directory path.

BSETUP-6.1-132: Before rebuilding Btrieve files on a remote server, make sure the
following files areloaded: BROUTER.NLM and BTRIEVE.NLM on thelocal server, and
BSPXCOM.NLM and BTRIEVE.NLM on the remote server.

Explanation: The NLMs™ listed in the message must be loaded on alocal server and a
remote server before attempting to rebuild files on aremote server.

BSETUP-6.1-148: The Btrieve Setup utility could not find the file BREBUILD.NLM in
the system directory, so you cannot invoke the Rebuild utility at this time.

Explanation:  The Setup utility returns this message when it cannot find the file
BREBUILD.NLM. Thefile BREBUILD.NLM must be in the system
directory. Please verify that it isin the correct directory.

BSETUP-6.1-152: Either the Input Directory pathname is invalid, or no matching files
could be found. Please check the pathname.

Explanation:  The Setup utility returns this message when the path specified for the Files To
Be Converted field isinvalid or when no files exist in the directory specified.

BSETUP-6.1-153: Either the Output Directory pathname is invalid, or no matching
files could be found. Please check the pathname.

Explanation:  The Setup utility returns this message when the path specified for the Output
Directory field does not exist on the local server.

BSETUP-6.1-158: The Btrieve Setup utility could not create a screen for the Rebuild
utility, so you cannot invoke the Rebuild utility at this time.

Explanation:  The Setup utility cannot invoke the Rebuild utility because too many screens
are active at thistime. Try the Rebuild utility again later when thereisless
activity on the server.

BSETUP-6.1-159: The Btrieve Setup utility could not open the Rebuild error log file.

Explanation:  When you attempted to view the Rebuildlog file, the Setup utility wasnot able
to open the log file. Verify that the file exists before retrying the operation.
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BSETUP-6.1-160: The attempt to read the Rebuild error log file failed.

Explanation:  The Setup utility was not able to read the Rebuild |l og file when you attempted
to view it. Check to see that the log file exists.

BSETUP-6.1-162: The Rebuild utility cannot be loaded because the BTRIEVE.NLM is
not loaded. Please load Btrieve using the BSTART.NCF file.

Explanation:  Btrieve must be loaded before you run the Rebuild utility. Load
BTRIEVE.NLM using BSTART.NCF.

BSETUP-6.1-166: The utility found no files in the specified directory path. Please
check the pathname.

Explanation:  The Setup utility cannot find any Btrieve files to rebuild in the chosen
directory (specified for Files To Be Converted). Verify that you specified the
correct directory.

BSETUP-6.1-167: The Rebuild utility could not be invoked at this time.

Explanation:  The Setup utility returns this message when it cannot invoke the Rebuild
utility. Check to make surethat theversion 1.1 of BREBUILD.NLM isloaded
at the server. If it isnot, load it at thistime.

BSETUP-6.1-168: The Btrieve Setup utility could not create the semaphore which
synchronizes BSETUP.NLM and BREBUILD.NLM, so you cannot invoke the Rebuild
utility at this time.

Explanation:  The semaphore used to synchronize the Setup utility and the Rebuild utility
could not be created. Try the utility at alater time when there is less activity
at the file server or use the command line version of BREBUILD.

Btrieve SPX Communications Messages

Thefollowing messages are sent by the Btrieve SPX communications module
(BSPXCOM.NLM).

BSPXCOM-6.1-1: The option specified is not a valid option.

Explanation:  The Btrieve SPX communications module returns this message when the
option specified is not avalid option. Specify avalid option.
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BSPXCOM-6.1-2: The server has insufficient memory to execute BSPXCOM.

Explanation:  The Btrieve SPX communications module returns this message if the server
hasinsufficient memory to load the file BSPXCOM.NLM. If you receive this
message, you must free memory by unloading NLMs or reconfiguring NLMs
to use less memory.

BSPXCOM-6.1-3: An internal error has occurred. BSPXCOM detected a semaphore
allocation failure.

Explanation:  The Btrieve SPX communications module returns this message when an
internal diagnostic error occurs. BSPXCOM detected a semaphore allocation
failure.

BSPXCOM-6.1-4: The Service Request Block (SRB) function code nn contains invalid
data. Check for an incompatible version of the file BSPXCOM.NLM.

Explanation:  The Btrieve SPX communications module returns this message if the Service
Request Block (SRB) function code contains invalid data. Check that
BSPXCOM's version is compatible with the version number of the
workstation’s Btrieve Requester.

BSPXCOM-6.1-6: An internal error has occurred. The session was not found in
ConnTable.

Explanation:  The Btrieve SPX communications module returns this message when an
internal diagnostic error occurs. The session was not found in ConnTable.

BSPXCOM-6.1-7: Another NLM is using the socket number reserved for BSPXCOM.

Explanation:  The Btrieve SPX communications module detected another NLM using the
socket number reserved for BSPXCOM. Unload all other NLMsand then |oad
BTRIEVE.NLM and BSPXCOM.NLM. Finally, reload the other NLMs. This
process revealsthe NLM that is using BSPXCOM'’s socket number.

BSPXCOM-6.1-8: An SPX-level receive I/O error (hexadecimal code nn) has occurred.
The connection has been lost.

Explanation:  The Btrieve SPX communications modul e returns this message when an SPX-
level receive 1/O error occurs. The connection has been lost.
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BSPXCOM-6.1-9: An SPX-level send I/O error (hexadecimal code nn) has occurred.
The connection has been lost.

Explanation:  The Btrieve SPX communications modul e returns this message when an SPX-
level send I/O error occurs. The connection has been lost.

BSPXCOM-6.1-10: An internal error (hexadecimal code nn) has occurred. BSPXCOM
detected a Dequeue error.

Explanation:  The Btrieve SPX communications module returns this message when an
internal diagnostic error (a dequeue error) occurs.

BSPXCOM-6.1-11: Bad connection ID detected on receive. The SPX connection was
lost after the initial request began.

Explanation:  The Btrieve SPX communications modul e detected a bad connection ID on a
receive. The SPX connection waslost after theinitial request began. No action
isneeded if this message appears occasionally when you reboot your
workstation.

However, if thismessage appears frequently when you have not rebooted your
workstation, you must increase your workstation’s SPX Timeout parameter.
Also, you can check for NLMs monopolizing the CPU time.

BSPXCOM-6.1-12: Bad connection ID detected on send. The SPX connection was lost
after the initial request began.

Explanation:  The Btrieve SPX communications module returns this message when it
detects abad connection ID on asend. The SPX connection was lost after the
initial request began. No action is needed if this message appears occasionally
when you reboot your workstation.

However, if this message appears frequently when you have not rebooted your
workstation, you must increase your workstation’s SPX Timeout parameter.
Also, you can check for NLMs monopolizing the CPU time or for ahardware
failure.

BSPXCOM-6.1-13: An error (hexadecimal code nn) was detected while trying to
establish an SPX session requested by a remote workstation.

Explanation:  The Btrieve SPX communications module detected an internal diagnostic
error whileit wastrying to establish an SPX connection requested by aremote
workstation.
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BSPXCOM-6.1-15: The request for statistics from the Btrieve Monitor utility was not
recognized. Check for an incompatible version of the utility or BSPXCOM.

Explanation:  The Btrieve SPX communications module returns this message if the request
for statistics from the Btrieve Monitor utility was not recognized. Check for
an incompatible version of the utility or BSPXCOM.

BSPXCOM-6.1-16: The session was rejected; the session limit was reached. Increase
the value specified for the Number of Remote Sessions option.

Explanation:  The Btrieve SPX communications module returns this message to indicate the
session was rej ected because the session limit was reached. Increase the value
specified for the Number of Remote Sessions configuration option. Unload
and then reload BSPXCOM.NLM so that the new value can be used. (For
more information about thisoption, refer to “ Number of Remote Sessions” on
page 72 in Chapter 3, "Installing and Configuring NetWare Btrieve.")

BSPXCOM-6.1-17: An internal error has occurred. BSPXCOM did not recognize the
GET_EIM_STATS function.

Explanation:  The Btrieve SPX communications module returns this message when an
internal diagnostic error occurs. BSPXCOM did not recognize the
GET_EIM_STATS function. Check to seeif the version of BSPXCOM is
compatible with that of the Btrieve Monitor utility (BTRMON.NLM).

Btrieve NLM Messages

The messages in this section are sent by the Btrieve NLM.

BTRIEVE-6.1-1: The value specified for the Cache Allocation option is invalid.

Explanation:  TheBtrieve NLM returns this message when the value specified for the Cache
Allocation option isinvalid. Use the Setup utility and specify avalue between
32 through 64,000 for this option.

BTRIEVE-6.1-2: The value specified for the Largest Compressed Record Size option
is invalid.

Explanation:  The Btrieve NLM returns this message when the value specified for the
Largest Compressed Record Size option isinvalid. Return to the Setup utility
and specify avalid value for the Largest Compressed Record Size option.
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BTRIEVE-6.1-4: The value specified for the Number of Open Files option is invalid.

Explanation:  The Btrieve NLM returns this message when the value specified for the
Number of Open Files option isinvalid. Use the Setup utility and specify a
value between 1 and 64,000 for this option.

BTRIEVE-6.1-7: The value specified for the Number of Handles option is invalid.

Explanation:  The Btrieve NLM returns this message when the value specified for the
Number of File Handles option isinvalid. Use the Setup utility and specify a
value between 1 and 64,000 for this option.

BTRIEVE-6.1-9: The value specified for the Number of Remote Sessions option is
invalid.

Explanation:  The Btrieve NLM returns this message when the value specified for the
Number of Remote Sessions option isinvalid. Use the Setup utility and
specify avalue between 1 and 64,000 for this option.

BTRIEVE-6.1-10: Not enough memory is available for merging and sorting.

Explanation:  The Btrieve NLM returns this message when not enough memory is available
for Btrieveto perform itsinternal sort/merge routines.

Explanation:  To provide Btrieve with more memory to perform these routines, increase the
value of /q: for the options keyword under the [Btrieve Client] section
of your NOVDB.INI file, then restart Btrieve. If no /q: exists, add it, and
specify avalue greater than 64KB (/q=64).

Explanation:  When using Btrieve callback routinesin Btrieve 6.1x, always specify avalue
for the /g: option in order to reserve some memory for use by your
application’s callback function. Reserve at least IMB of memory (/g=1024)
for the callback’s use.

BTRIEVE-6.1-12: The value specified for the -option option is invalid.

Explanation:  The Btrieve NLM returns this message when the value for an option is not
valid. Return to the BSTART.NCF file and enter the correct value.

BTRIEVE-6.1-13: The option specified is not a valid option.

Explanation:  TheBtrieve NLM returnsthis message when the option specified isnot avalid
option. Return to the BSTART.NCF file and remove the invalid option.
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BTRIEVE-6.1-14: Continuous operation is active on one or more files. Roll-in could
not be completed. Please free some disk space if you wish to end continuous
operation before unloading the BTRIEVE NLM.

Explanation:

Explanation:

The Btrieve NLM returns this message when the server has insufficient disk
space to alow Btrieve to complete the roll in. Free some disk spacein order
to end continuous operation and unload the Btrieve NLM.

Client-based versions of the Btrieve engine do not return this message because
they do not support continuous operation.

BTRIEVE-6.1-16: The server has insufficient memory to complete the operation.

Explanation:

The Btrieve NLM returns this message when the server has insufficient
memory to allow Btrieve to load as it is configured. Use the Setup utility to
reconfigure Btrieve to use less memory, or unload any unnecessary NLMs.

BTRIEVE-6.1-17: The header in log file xxxx is invalid.

Explanation:

The Btrieve NLM returns this message when the header in log file xxxx is
invalid. Thefile xxxx is expected to be alog file according to BLOG.CFG but
itisnot. If you receive this message, either delete file xxxx and create a new
log file, or change BLOG.CFG to specify adifferent log file.

BTRIEVE-6.1-18: The log file xxxx cannot be created in the location specified.

Explanation:

The Btrieve NLM returns this message when log file xxxx cannot be created
in the location specified. Check that the disk is not full and that the user has
rights to create and write to log file xxxx.

BTRIEVE-6.1-19: Logging is not active for file xxxx; check the file specification in

BLOG.CFG.
Explanation:

The Btrieve NLM returns this message when logging is not active for thefile
xxxx; check the file specification in BLOG.CFG. This message is aways
displayed withthe Invalid Header in Log File XXXXmessageor the
Unableto Create Log File XXXX message.

BTRIEVE-6.1-20: The log file xxxx cannot be written. Check disk space.

Explanation:

The Btrieve NLM returns this message when log file xxxx cannot be written.
Check the disk space. If the disk isfull, free some space by deleting any
unnecessary files.
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BTRIEVE-6.1-21: Logging has stopped for file xxxx.

Explanation:  TheBtrieve NLM returnsthis message whenlogging has stopped for filexxxx.
The log file xxxx cannot be written. Check the disk space. If the disk isfull,
free some space by deleting unnecessary files.

BTRIEVE-6.1-22: Files found in continuous operation are being rolled in.

Explanation:  The Btrieve NLM returns this message when files have been found in
continuous operation. The Btrieve NLM then rollsin (updates) those files.

BTRIEVE-6.1-23: An error occurred while Btrieve was rolling in files that are in
continuous operation.

Explanation:  The NetWare Btrieve engine detected filesin continuous operation, and while
rolling in (updating) these files, the engine detected an error. Check to seeif
thedisk isfull or if any other disk problems exist.

BTRIEVE-6.1-24: Files have been found in continuous operation; these files have
been successfully rolled in.

Explanation:  The Btrieve NLM detected files in continuous operation and rolled in
(updated) these files successfully.

BTRIEVE-6.1-25: The file xxxx is rolling back.

Explanation:  The Btrieve NLM returns this message when the file xxxx is rolling back.
(Rolling back refersto aborting atransaction and undoing all changes madeto
the database during the transaction, thus restoring the database to the state it
was in before the transaction began.)

BTRIEVE-6.1-26: The transaction roll back cannot be completed. Check the memory
available on the server.

Explanation:  The Btrieve NLM returns this message when it isrolling back the transaction
but the transaction roll back cannot be completed. (Rolling back refersto
aborting atransaction and undoing all changes made to the database during the
transaction, thus restoring the database to the state it wasin before the
transaction began.)

Check the memory available on the server. Free memory by unloading NLMs
or reconfiguring NLMs to use less memory.
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BTRIEVE-6.1-27: The transaction control file cannot be created.

Explanation:  The Btrieve NLM returns this message when it cannot create or open the
transaction control file (BTRIEVE.TRN). Make sure that no user or client has
that file open, and make sure that BTRIEVE.TRN residesin the
SY S\SY STEM directory.

Btrieve Monitor Utility Messages

The following messages are sent by the Btrieve Monitor utility
(BTRMON.NLM).

BTRMON-6.1-43: The utility cannot allocate memory sufficient for the operation.

Explanation:  Press Esc to continue. The Btrieve Monitor utility makes five attempts to
alocate enough memory for the operation and, if unsuccessful, displays

message 118.

BTRMON-6.1-118: There is still insufficient memory for the operation.

Explanation:  The Btrieve Monitor utility displays this message when it has completed five
unsuccessful attemptsto allocate enough memory for the operation. You must
either unload some NLMs, if possible, or wait for atime when server usageis
less heavy.

BTRMON-6.1-124: The utility cannot find the help file BTRMON.HLP.

Explanation:  The Btrieve Monitor utility displays this message when it cannot find the help
file. Check your SY STEM directory to make sure that the help fileis present.

BTRMON-6.1-128: This Btrieve file is no longer open. Please press the <Insert>key to
update the file list.

Explanation:  The Btrieve Monitor utility displays this message when you select afile that
was open when you began viewing active resources but is now closed.

Btrieve Maintenance Utility Messages

The following messages are sent by the Btrieve Maintenance utility
(BUTIL.NLM).
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BUTIL-6.10-1: The keyword compression is no longer supported. Use truncate.

Explanation:  The compress keyword is no longer used in description files. However, you
may reduce the file size for files that contain variable-length records by
specifying y for the truncate keyword. The truncate keyword has no effect
unless the file contains variable-length records.

BUTIL-6.10-2: An error occurred while BUTIL was accessing the description file.

Explanation:  The Maintenance utility returns this message when an error occurs during
access of adescription file. Make sure the file has not been corrupted and that
the information it containsis properly formatted.

BUTIL-6.10-6: The BUTIL command is invalid.

Explanation:  TheMaintenance utility returnsthis message when the syntax of the command
you entered isincorrect. Verify the syntax before reentering the command.

BUTIL-6.10-8: The command completed, but one or more errors occurred.

Explanation:  Anerror occurred when you executed acommand that performed anumber of
Btrieve operations. These commandsinclude COPY, LOAD, or CLONE. This
message isaccompanied by additional messagesthat can help you identify the
prablem.

BUTIL-6.10-9: The command did not complete due to an unrecoverable error.

Explanation:  The Maintenance utility returns this message when the command you entered
did not complete successfully due to an unrecoverable error. Verify that the
syntax you entered is correct before reentering the command. This messageis
accompanied by additional messages that can help you identify the problem.

BUTIL-6.10-10: The command line contains a syntax error.

Explanation:  TheMaintenance utility returnsthis message when the syntax of the command
you entered isincorrect. Verify the syntax before reentering the command.

BUTIL-6.10-11: The command line requires the index file.

Explanation:  If you specify the BUTIL -INDEX or -SAVE command (modified by the Y
parameter) to the Btrieve Maintenance utility, you must specify the full
pathname of an external index file.
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BUTIL-6.10-12: The command line requires the key number.

Explanation: I you specify the DROP command or the SAVE command (modified by the
N parameter) to the Btrieve Maintenance utility, you must specify the key
number of the key you want to drop or by which you want to save the Btrieve
file.

BUTIL-6.10-13: The key size for key of type xxxx is invalid.

Explanation:  The Maintenance utility returnsthis message when you specify aninvalid key
size for the key type. In adescription file, the specified value of the Key
Length element for a particular key isincorrect. Make sure that the value of
each Key Length element is appropriate for the matching Key Type element.

BUTIL-6.10-14: The key type is invalid.

Explanation:  The Maintenance utility returnsthis message when you specify aninvalid key
type. In adescription file, the type specified for one of the keysisinvalid.
Make sure that all the Key Type elementsin thefile are assigned avalid type.

BUTIL-6.10-15: The key segment descriptor value nn is invalid for a manual or null
key.

Explanation:  The Maintenance utility returns this message when you specify an invalid
valuefor the key segment descriptor. The valuefor the key segment descriptor
can be any hexadecimal value from 00 to FF. An example of aninvalid value
isGL.

BUTIL-6.10-16: BUTIL could not open the description file.

Explanation:  The Maintenance utility cannot open the description file. Before attempting to
reenter the CREATE, INDEX, or SINDEX commands, make sure that thefile
exists and that you specify the correct full pathname.

BUTIL-6.10-18: An error occurred during access of the sequential file.

Explanation:  The Maintenance utility returns this message when an error occurs during
access of a sequential file. Check to seeif the Btrieve sourcefileisvalid.

BUTIL-6.10-19: BUTIL could not open the alternate collating sequence file.

Explanation:  The Maintenance utility cannot open the alternate collating sequence file that
you specifiedinadescription file. Make surethe Alternate Collating Sequence
Filename element in the description file is assigned a valid pathname.
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BUTIL-6.10-20: An error occurred during access of the alternate collating sequence
file.

Explanation:  An error occurred when the Maintenance utility accessed the alternate
collating segquence file. Make sure the information in the alternate collating
sequence file is formatted correctly.

BUTIL-6.10-21: The file version is earlier than 6.0.

Explanation:  The Maintenance utility returns this message when the RECOV ER command
cannot recover datafromaBtrieve5.x file, or the SALVA GE command cannot
repair or salvage aBtrieve 5.x file.

BUTIL-6.10-23: The /D parameter specified to the Requester was too small for BUTIL
to receive the entire record. BUTIL is writing only nn bytes.

Explanation:  The Maintenance utility iswriting only as many bytes as the va ue of the /D
option allows. If youwant theutility to writeall the bytesintherecord, specify
avaluefor the /D option that is at least as large as the affected record.

BUTIL-6.10-25: The /D parameter specified to BUTIL was too small for BUTIL to
receive any part of the record.

Explanation:  The Maintenance utility returns this message when you specify an invalid
value for the /D option. Return to the Setup utility and increase the value
specified for the Largest Record Size configuration option.

BUTIL-6.10-26: The data buffer is too small to hold any part of the record.

Explanation:  Btrieve cannot return any datain the data buffer because the data buffer istoo
small to hold it. Return to the Setup utility and increase the value specified for
the Largest Record Size configuration option correctly in the description file.

BUTIL-6.10-27: An error occurred during the access of the variable page. BUTIL is
writing the obtainable portion of the variable page.

Explanation:  The Maintenance utility returnsthis message when an error occurs during the
recovery of afile with variable-length records. The file has been corrupted.

BUTIL-6.10-30: The key position cannot exceed the record length.

Explanation:  The Maintenance utility returns this message when the range of the key
position you specified isinvalid. The key position you specify on a Btrieve
call must be within the range of the record’s length. For example, for arecord

Messages 323



that is 100 bytes long, a key position of 50 iswithin the correct range.
However, akey position of 150 is not.

BUTIL-6.10-31: The key position plus key length cannot exceed the record length.

Explanation:  The Maintenance utility returns this message when the range of the key
position you specified isinvalid. The key position of akey plusits length
cannot be larger than the record length. Verify that the key is defined so that
its position plusits length does not exceed the record length.

BUTIL-6.10-32: The key length must be an even number for key type xxxx.

Explanation:  The Maintenance utility returns this message when you specified an invalid
key length for the key type. Some key types must contain an even number of
bytes. Respecify the Key Length element correctly

BUTIL-6.10-36: The page size must be a multiple of 512, from 512 to 4,096.

Explanation:  The Maintenance utility returns this message if the page size you specified is
not amultiple of 512, from 512 to 4,096. Specify an appropriate page size.

NetWare Btrieve specifies that 6.0 and 6.1x files with a page size of 512 can
beno larger than 2 gigabytesin size, but does not enforcethislimit. Therefore,
when afile grows beyond the 512 page-size limit, NetWare Btrieve returns
Status Code 132 (Thefileisfull).

BUTIL-6.10-37: The record length cannot exceed the page size.

Explanation:  The Maintenance utility returnsthismessageif the record length you specified
isinvalid. In the description file, the record length you specified for the
Record Length element is larger than the page size you specified for the Page

Size element. Specify arecord length that is smaller than the page size or
increase the page size.

BUTIL-6.10-38: The record length must be at least 4 and no greater than 4,096.

Explanation:  TheMaintenance utility returnsthismessageif therecord length you specified
isinvalid. Specify arecord length between 4 and 4,096 (inclusive) for Btrieve
5.x, or between 4 and 4,088 for Btrieve 6.x.
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BUTIL-6.10-41: The alternate collating sequence cannot be found.

Explanation:  The Maintenance utility cannot find the alternate collating sequence file you
specified in the definition file. Verify that the alternate collating sequencefile
exists and that the name s correct in the definition file.

BUTIL-6.10-43: The file exists, but the Replace option was not specified.

Explanation:  The Maintenance utility did not create afile when you specified the BUTIL -
CREATE command because the file already exists. To recreate thisfile,
specify the Replace Existing File element in the description file asy.

BUTIL-6.10-44: The file access error nn occurred for file xxxx.

Explanation:  The Maintenance utility returnsthe appropriate status code and filenamefor a
file on which afile access error occurred during the beginning or end of
continuous operation. The corrective measure depends on the status code
received. Consult the screen message to get the value for nn, which
correspondsto anumeric status codelisted in Appendix C, “ Status Codes,” on
page 261.

BUTIL-6.10-45: The number of duplicate keys must be between 1 and 119.

Explanation:  The number of duplicate keysyou specified isinvalid. Check the value
specified for the Duplicate Key element in the description file.

BUTIL-6.10-47: BUTIL cannot open the command file.

Explanation:  The Maintenance utility returns this message when it cannot open the
specified command file. Make sure the command file exists and that you
specified the command file location and filename correctly.

BUTIL-6.10-48: The command file is empty.

Explanation:  The Maintenance utility returns this message if the command file you
specified does not contain characters. Specify the desired commands in the
command file before attempting to use the command file again. In addition,
make sure you specified the correct command filename.

BUTIL-6.10-49: The command file exceeds 1,000 bytes.

Explanation: A command file cannot contain more than 1000 bytes. Verify that the
command file adheres to this requirement.
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BUTIL-6.10-50: An internal error caused BUTIL to terminate.

Explanation:  The Maintenance utility detected an internal diagnostic error that caused it to
terminate.

BUTIL-6.10-52: Btrieve cannot be stopped when Scalable SQL is loaded.

Explanation:  The Maintenance utility returns this message when you attempt to unload
Btrieve while Scalable SQL isloaded. Unload Scalable SQL before
attempting to unload Btrieve again.

BUTIL-6.10-53: Btrieve error nn occurred for file or command xxxx.

Explanation:  The Maintenance utility returns a status code related to a particular file or
command. The corrective measure depends on the status code received.
Consult the screen message to get the value for nn, which correspondsto a
numeric status code listed in Appendix C, “Status Codes,” on page 261.

BUTIL-6.10-56: BUTIL is processing source file record nn.

Explanation:  Thisisan informational message from the Maintenance utility. No actionis
required.

BUTIL-6.10-57: BUTIL has copied nn records so far.

Explanation:  The Maintenance utility copied the stated number of records since you issued
the BUTIL -COPY command. After you receive this message, the command
isstill executing.

BUTIL-6.10-58: BUTIL copied nn records.

Explanation:  The Maintenance utility copied the stated number of records after you issued
the BUTIL -COPY command. Thisisthe total number of records BUTIL
copied while the command executed.

BUTIL-6.10-59: BUTIL read nn records.

Explanation:  Thisisan informational message from the Maintenance utility. No action is
regquired. When you issue aBUTIL -RECOV ER command, the utility reads
records in physical order from the specified file. When you issue aBUTIL -
SAVE command, the utility reads records from the specified file using an
index path.
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BUTIL-6.10-60: The end of the file occurred while BUTIL was expecting keyword xxxx
on key segment descriptor nn.

Explanation:  Whilethe Maintenance utility was creating afile, it found asyntax error in the
description file. Check the syntax of the description file.

BUTIL-6.10-61: The end of the file occurred while BUTIL was expecting keyword Xxxx.

Explanation:  Whilethe Maintenance utility was creating afile, it found asyntax error in the
description file. Check the syntax of the description file.

BUTIL-6.10-62: BUTIL was expecting keyword xxxx on key segment descriptor nn.

Explanation:  Whilethe Maintenance utility was creating afile, it found asyntax error in the
description file. Check the syntax of the description file.

BUTIL-6.10-63: BUTIL was expecting keyword XxXxX.

Explanation:  Whilethe Maintenance utility was creating afile, it found asyntax error in the
description file. Check the syntax of the description file.

BUTIL-6.10-64: nn records have been indexed.

Explanation:  Thisisan informational message from the utility. The utility displaysthe
number of records that were indexed since you issued the BUTIL -INDEX
command. No action is required.

BUTIL-6.10-65: BUTIL has loaded no records.

Explanation:  The Maintenance utility did not load any records after you specified the
BUTIL -LOAD command. Verify that you specified the command correctly
and that the input file isin the correct format.

BUTIL-6.10-66: BUTIL has loaded nn records so far.

Explanation:  The Maintenance utility loaded the stated number of records since you issued
the BUTIL -LOAD command. When you receive this message, the command
isstill executing.

BUTIL-6.10-67: BUTIL is processing sequential record nn.

Explanation:  Thisisan informational message from the Maintenance utility. No action is
required.
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BUTIL-6.10-68: BUTIL has loaded nn records.

Explanation:  The Maintenance utility loaded the stated number of records after you issued
the BUTIL -LOAD command. Thisisthe total number of records BUTIL
|oaded while the command executed.

BUTIL-6.10-69: BUTIL has read nn sequential records.

Explanation:  Thisisan informational message from the Maintenance utility. No actionis
required.

BUTIL-6.10-70: The Btrieve error nn occurred on closing a file.

Explanation:  The Maintenance utility returns this status code while closing afile. The
corrective measure depends on the status code received. Consult the screen
message to get the value for nn, which corresponds to a numeric status code
listed in Appendix C, “ Status Codes,” on page 261.

BUTIL-6.10-71: BUTIL has recovered nn records so far.

Explanation:  The Maintenance utility recovered the stated number of records since you
issued the BUTIL -RECOVER command. After you receive this message, the
command is still executing.

BUTIL-6.10-72: BUTIL has recovered nn records.

Explanation:  The Maintenance utility recovered the stated number of records after you
issued the BUTIL -RECOV ER command. Thisisthe total number of records
BUTIL recovered while the command executed.

BUTIL-6.10-73: BUTIL is scanning the file.

Explanation:  The Maintenance utility is scanning afile while performing aBUTIL -
SALVAGE command. No action is required.

BUTIL-6.10-74: Btrieve error nn was returned for the Stop Command.

Explanation:  The Maintenance utility returns this status code after the BUTIL -STOP
command was issued. The corrective measure depends on the status code
received. Consult the screen message to get the value for nn, which
correspondsto anumeric statuscodelisted in Appendix C, “ Status Codes,” on
page 261. This message applies only to the DOS environment.

328 Btrieve Installation and Operation



BUTIL-6.10-76: When BUTIL wrote the Page Allocation Table at page #nn, an error
occurred.

Explanation:  The Maintenance utility returns this message while salvaging afileif thefile
is corrupted or when a hardware error occurs.

BUTIL-6.10-77: When BUTIL wrote a mirror copy of the Page Allocation Table at page
#nn, an error occurred.

Explanation:  The Maintenance utility returns this message while salvaging afileif thefile
is corrupted or when a hardware error occurs.

BUTIL-6.10-82: The file format is incorrect.

Explanation:  The Maintenance utility returns this message when the format for thefileis
prior to Btrieve 6.x. Check the format of the file.

BUTIL-6.10-83: BUTIL is checking Page Allocation Table page #nn of #nn.

Explanation:  The Maintenance utility returns this message while performing aBUTIL -
SALVAGE. No action is required.

BUTIL-6.10-84: The Page Allocation Table entry nn on page nn at offset nn points to
an invalid page.

Explanation:  The Maintenance utility returns this message when it encountersfile
corruption while performing aBUTIL -SALVAGE. You may |ose some data.
Check the salvaged file.

BUTIL-6.10-86: The file’s Page Allocation Table appears damaged.

Explanation:  The Maintenance utility returns this message while performing aBUTIL -
SALVAGE. You may lose some data. Check the salvaged file.

BUTIL-6.10-90: BUTIL could not allocate enough memory.

Explanation:  The Maintenance utility cannot continue with the BUTIL -SALVAGE
command due to inadequate memory at the server. Free some memory at the
server by unloading unused NLMs.
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BUTIL-6.10-91: BUTIL could not determine the size of the file.

Explanation:  The Maintenance utility cannot continue with the BUTIL -SALVAGE
command. The file cannot be salvaged. Try to recover the file using the
BUTIL -RECOVER command.

BUTIL-6.10-92: The user terminated BUTIL.

Explanation:  The Maintenance utility returns this message to indicate that the user entered
0 to quit when prompted by the utility.

BUTIL-6.10-93: BUTIL has saved nn records so far.

Explanation:  The Maintenance utility saved the stated number of records since you issued
the BUTIL -SAVE command. When you receive this message, the command
is still executing.

BUTIL-6.10-94;: BUTIL has saved nn records.

Explanation:  The Maintenance utility saved the stated number of records after you issued
the BUTIL -SAVE command. Thisis the total number of records BUTIL
saved while the command executed.

BUTIL-6.10-128: The Btrieve Version is n.n.

Explanation:  The Maintenance utility returns the version of Btrieve that you are currently
running.

BUTIL-6.10-131: BUTIL was unable to create or open the sequential file.

Explanation:  The Maintenance utility returns this message when it is unable to create or
open the specified file. Check the sequential fileto make sureit exists and has
the read-only attribute set.

BUTIL-6.10-132: The disk volume is full.

Explanation:  The Maintenance utility returns this message when the disk volume isfull.
You must have more disk space to create or enlarge any Btrievefiles.

BUTIL-6.10-134: BUTIL was unable to create or open the new file.

Explanation:  The Maintenance utility returns this message when it is unable to create or
open the specified file. Check the file specified for the BUTIL -SAVE, -
SALVAGE, or -RECOVER command. The file may already exist.
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BUTIL-6.10-136: BUTIL was unable to write the new backup file.

Explanation:  The Maintenance utility returns this message when it is unable to write the
new backupfile. Verify that you specified the correct path and filenamefor the
backup file. Also, make sure you have enough disk space for the fileto be
written.

BUTIL-6.10-152: There was an error opening file xxxx.

Explanation:  While performing the BUTIL -SALVAGE command, the Maintenance utility
could not open the file. Check the Btrieve file attributes, path, and filename.

BUTIL-6.10-155: BUTIL cannot open the Btrieve file xxxx.

Explanation:  The Maintenance utility returns this message when it cannot open the
specified file. Check the path, filename, and file attributes.

Roll Forward Utility for OS/2

This section lists and describes the messages that the Roll Forward utility for
the OS/2 environment can send.

PBROLL-6.10-1: Window creation failed.

Explanation:  The underlying cause of this condition is insufficient free memory. To
complete the operation, you must free some of the memory currently allocated
or terminate some of the active applications.

PBROLL-6.10-2: Window positioning failed.

Explanation:  The OS/2 Roll Forward utility returns this message when memory has been
corrupted. Try turning your computer off and on to reinitialize the memory.

PBROLL-6.10-3: Cannot open the following file: filename.

Explanation:  The OS/2 Roll Forward utility cannot open the specified file (Btrievefile, log
file, or listing file). Make sure that the specified file existsand then specify the
correct, full pathname.
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PBROLL-6.10-4: An error occurred during input or output for the following file:
filename.

Explanation:  Btrieve either cannot read from or cannot write to the disk. Make sure that the
file attributes are set correctly. You may also try running server diagnostics or
checking the disk subsystem.

PBROLL-6.10-5: The following file ended unexpectedly: filename.

Explanation:  The OS/2 Roll Forward utility returns this message when the log file for the
specified Btrieve fileis corrupt. You cannot use thislog file.

PBROLL-6.10-6: There is no header information in the following file: filename.

Explanation:  The OS/2 Roll Forward utility cannot find the log file header information in
the specified log file because the log file is corrupt. You cannot use this|og
file.

PBROLL-6.10-7: There is incorrect header syntax in the following file: filename.

Explanation:  The OS/2 Roll Forward utility returnsthis message when the specified log file
is corrupt and contains incorrect syntax in the log file header. You cannot use
thislog file.

PBROLL-6.10-8: The following file was not found in BLOG.CFG: filename.

Explanation:  The OS/2 Roll Forward utility returns this message when it cannot find the
specified filein the log configuration file. Edit the BLOG.CFG fileto add the
filename specified. For more information about the BLOG.CFG file, refer to
the section Creating the Log Configuration File in Chapter 5.

PBROLL-6.10-9: The length of the record exceeds the current data buffer size for the
following file: filename.

Explanation:  The record size of the specified Btrieve file exceeds the data length you
specified in the Options dialog box. Change the data length accordingly.

PBROLL-6.10-10: Btrieve error: Operation: nn Status Code: nn

Explanation:  Btrieve returns the specified Btrieve operation and status codes to the OS2
Roll Forward utility. The specified Btrieve operation was unsuccessful.
Consult the screen message to get the value of Status Code nn, which
correspondsto anumeric statuscodelisted in Appendix C, “ Status Codes,” on
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page 261. For more information about the Btrieve operation nn, refer to the
Btrieve Programmer’s Manual for your environment.

PBROLL-6.10-11: The following unknown error occurred: nn.

Explanation:  The OS/2 Roll Forward utility detected an internal diagnostic error.

PBROLL-6.10-12: There was an invalid owner name.

Explanation:  The OS/2 Roll Forward utility returns this message when the specified owner
nameisinvalid. Specify avalid owner name and start the roll forward process
again. The maximum length for an owner nameis 8 bytes. Enter avalid name
in the Owner text box.

PBROLL-6.10-13: Unable to add the item to the queue.

Explanation:  The OS/2 Roll Forward utility works on a queued-job basis. The maximum
number of files allowed in the queueis 32. That is, the utility cannot roll
forward more than 32 files at one time.

If you want to roll forward al the files on a specified volume, edit the log
configuration file, BLOG.CFG, as needed to ensure that no morethan 32 files
are specified. If you want to roll forward individual files, make sure that you
do not specify more than 32 files at one time.

PBROLL-6.10-14: There is not enough memory available.

Explanation:  The workstation does not have enough memory for the OS/2 Roll Forward
utility to complete the current operation. Free some memory on the
workstation and restart the roll forward process.

PBROLL-6.10-15: The data length value is invalid. It must be between 1 and 64.

Explanation:  The OS/2 Roll Forward utility returns this message when the specified data
length isinvalid. The Data Length option in the Options dialog box specifies
the number of kilobytes allocated for the data buffer that the utility usesto
process the logged entries. The val ue specified for the Data L ength option
should be at least aslarge asthe largest record to berolled forward. Specify an
appropriate value for the Data L ength option in the Options dialog box.
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PBROLL-6.10-16: Could not allocate the data buffer.

Explanation:  The OS2 Roll Forward utility returnsthis message when the systemislow on
memory. Free some system memory or specify asmaller data buffer, and run
the utility again.

PBROLL-6.10-17: Could not open the list file.

Explanation: The OS/2 Roll Forward utility returns this message when the pathname you
entered for the new list file (when the disk ran out of space) isinvalid. Specify
avalid pathname for the new list file.

PBROLL-6.10-18: ABORT—The data files may be left in an inconsistent state. Please
confirm abort.

Explanation:  The OS/2 Roll Forward utility returns this message when you select the Abort
option during the roll forward process. Selecting Abort prevents the utility
from applying the rest of the logged operations to the backup copy of the
corresponding Btrievefile. Confirming the abort can leavethe Btrievefilethat
iscurrently being rolled forward in an inconsistent state (that is, only partially
updated). Select Yesto confirm you want to abort or No to cancel the abort
and continue the roll forward process.

PBROLL-6.10-19: This utility could not open NOVDB.INI.

Explanation:  The OS/2 Roll Forward utility returns this message when it cannot open the
initialization file, NOVDB.INI. Check the file attributes of the NOVDB.INI
file to ensure that you have accessrightstoit. This file should bein the
directory you selected when choosing the options for the utility.

PBROLL-6.10-20: This item or volume is already in the queue.

Explanation:  The OS/2 Roll Forward utility returns this message when the item or volume
you entered in the queue has already been entered. Enter a different item or
volume.

PBROLL-6.10-21: The listing length exceeds the buffer length.

Explanation:  The OS/2 Roll Forward utility returns this message when the specified listing
lengthisinvalid. Inthe Optionsdialog box, the Datato List option exceedsthe
value you entered for the Data L ength option.

The Datato List option specifies the length of the data buffer that will be
printed in the list file for each operation that is rolled forward. The Data
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Length option specifies the number of kilobytes allocated for the data buffer
that the utility uses to process the logged entries. Make sure the value you
enter for the Datato List option does not exceed the value you entered for the
Data Length option.

PBROLL-6.10-22: The listing length is invalid.

Explanation:

The OS/2 Roll Forward utility returns this message when the specified listing
length isinvalid. You entered an invalid value for the Datato List or the Key
to List option in the Options dialog box.

The Datato List option specifies the length of the data buffer that will be
printed in the list file for each operation that isrolled forward. Similarly, the
Key to List option specifies the length of the key buffer that will be printed in
the list file for each operation that is rolled forward.

In the options dialog box, make sure the value you enter for the Datato List
option does not exceed the value you entered for the Data L ength option and
the Key to List option does not exceed 255 bytes.

PBROLL-6.10-23: The key listing length cannot exceed 255.

Explanation:

The OS/2 Roll Forward utility returns this message when the specified key
listing lengthisinvalid. The value you entered for the Key to List optioninthe
Options dialog box exceeds 255 bytes. The Key to List option specifies the
length of the key buffer that will be printed in the list file for each operation
that isrolled forward. Make sure the value you enter for the Key to List option
does not exceed 255 bytes.

PBROLL-6.10-24: Only one instance is allowed to run.

Explanation:

You tried to run the OS/2 Roll Forward utility, but it is already running.

Btrieve Setup Utility for MS Windows

This section lists and describes the messages that the Setup utility for the MS
Windows environment can send.

DBSETUP: NOVDB.INI contains invalid Btrieve parameters. The default values will be
used for all parameters.

Explanation:

The Setup utility found invalid Btrieve for MS Windows configuration option
settingsin theinitialization file NOVDB.INI. The Setup utility will use the
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default values for all Btrieve for M S Windows configuration options. For
information about the configuration options and their default values, refer to
the Btrieve for MSWindows I nstallation and Operation manual.

TheNOVDB.INI fileisatext filein your MSWindows directory and contains
configuration option settings for Btrieve for MS Windows. For more
information about the NOVDB.INI file and its required format, refer to the
NOVDB.WRI file.

DBSETUP: Either Local or Remote must be checked. The default is Local.

Explanation:  In the Setup utility, you must specify either Local engine access or Remote
engine access, or both. To continue, specify whether your Btrieve engineis
local (client-based), remote (server-based), or both.

DBSETUP: The filename filename is incorrect.

Explanation:  In the Setup utility, you specified a filename that does not exist or isinvalid.
Ensure that the file exists and that the filename you specified is valid.

DBSETUP: The directory path path is incorrect.

Explanation:  In the Setup utility, you specified a directory path that does not exist or is
invalid. Ensure that the path exists and that the pathname you specified is
valid.

DBSETUP: The specified value is out of range. The valid range is n through x.

Explanation:  Inthe Setup utility, you specified aconfiguration option valuethat isout of the
range of acceptable settings. Enter avalue in the specified range.

For information about the ranges for each configuration option, refer to the
Installation and Operation manual for your client-based environment.

DBSETUP: The utility cannot create a temporary file and therefore cannot complete
the conversion.

Explanation:  The Setup utility is unable to create atemporary file for use in converting
Btrievefiles. Check for disk full, disk write-protected, disk offline, or invalid
access rights conditions.
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DBSETUP: The value specified for Files To Be Converted is invalid.

Explanation:  In attempting to convert Btrieve files using the Setup utility, you specified a
filename that does not exist or isinvalid. Ensurethat thefile exists and that the
filename you specified for conversionisvalid.

DBSETUP: The value specified for Output Directory is invalid.

Explanation:  In attempting to convert Btrieve files using the Setup utility, you specified a
directory path that does not exist or isinvalid. Ensure that the path exists and
that the pathname you specified is valid.

DBSETUP: The values specified for Files to Be Converted and Output Directory are
invalid.

Explanation:  In attempting to convert Btrieve files using the Setup utility, you specified
both afilename and a pathname that do not exist or areinvalid. Ensurethat the
fileand path exist and that the filename and pathname you specified are valid.

DBSETUP: The log file filename is too large to display.

Explanation:  During conversion of Btrieve files, the Setup utility created alog file that is
too largeto display inthe utility. Thelog file, caled REBUILD.LOG, isatext
file you can view using an ASCI| text editor.

DBSETUP: Insufficient memory is available to display filename.

Explanation:  The Setup utility cannot allocate enough memory to display the specified log
file. Ensure that your workstation meets the system requirements discussed in
the Installation and Operation manual for your client-based environment.

DBSETUP: An 1/O error occurred when the utility attempted to display filename.

Explanation:  The Setup utility encountered an 1/O error when it attempted to display the
specified logfile. Ensurethat your workstation meetsthe system requirements
discussed in the Installation and Operation manual for your client-based
environment. Also, check for disk full, disk write-protected, disk offline, or
invalid access rights conditions.

Btrieve Function Executor Utility

This section lists and describes the messages that the Btrieve Function
Executor utility for the MS Windows environment can send.
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WBEXEC-6.10-1 Insufficient memory is available to display entire data buffer. Data is
truncated to n bytes.

Explanation:  The Function Executor was unable to allocate enough memory to return the
entire data buffer. Consult your M'S Windows documentation for information
about freeing available memory while running applications. Also, ensure that
your workstation meets the system regquirements described in the Btrieve for
MSWindows Installation and Operation manual.

WBEXEC-6.10-2 The utility could not create the Btrieve Function Executor screen.

Explanation: A critical error occurred that prevents the Function Executor from displaying
its screen. Restart M'S Windows and open the Function Executor again.

WBEXEC-6.10-3 The specified value exceeds the maximum for the current operation.
The maximum is 32,767.

Explanation:  In the Function Executor, you specified a value that is outside the range of
acceptabl e settings. Enter avalue of 32,767 or less. For more information
about the acceptable values you can enter using the Function Executor, refer
to the Btrieve for MS Windows I nstallation and Operation manual.

WBEXEC-6.10-4 No file is currently opened for this operation.

Explanation:  Inthe Function Executor, you attempted to perform an operation that requires
you to open afilefirst. To open afile, select the Open (0) operation in the List
box, enter afilename in the Key Buffer text box, and choose the Execute
button. For more information about how to open a file using the Function
Executor, refer to the Btrieve for MSWndows Installation and Operation
manual.

WBEXEC-6.10-5 A global memory locking error occurred.

Explanation:  The Function Executor is unable to alocate the memory required to perform
the function you requested. Consult your MS Windows documentation for
information about freeing available memory while running applications.

WBEXEC-6.10-6 The specified value exceeds the maximum for the Buffer Length. The
maximum is 65,535.

Explanation:  In the Function Executor, you specified a value that is outside the range of
acceptable values for the Buffer Length box in the Data group. Enter a value
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of 65,535 or less. For more information about the Buffer Length box, refer to
the Btrieve for MSWindows I nstallation and Operation manual.

WBEXEC-6.10-7 The current operation requires a Buffer Length of at least 4.

Explanation:  In the Function Executor, the operation you requested requires a Buffer
Length of at least 4. Enter avalue of 4 or morein the Buffer Length box of the
Data group. For more information about the Buffer Length box, refer to the
Btrieve for MSWndows Installation and Operation manual.

WBEXEC-6.10-8 The specified value exceeds the maximum for the Key Number. The
maximum is 32,767.

Explanation:  In the Function Executor, you specified a value that is outside the range of
acceptable settings for the Number box in the Key group. Enter a value of
32,767 or less. For more information about the Number box, refer to the
Btrieve for MSWindows Installation and Operation manual.

WBEXEC-6.10-9 This operation requires a key number.

Explanation:  Inthe Function Executor, you attempted to perform an operation that requires
you to specify akey number. For information about the operationsthat require
akey number, refer to the Btrieve for MSWindows Programmer’s Manual. For
information about using the Function Executor, refer to the Btrieve for MS
Windows Installation and Operation manual.

WBEXEC-6.10-10 The maximum number of files(255) are open. Close one or more
files before attempting to open another file.

Explanation:  In the Function Executor, you reached the maximum number of filesthat can
be open on your workstation at one time.

WBEXEC-6.10-11 Insufficient memory is available for resizing the data buffer.

Explanation:  The Function Executor is unableto allocate the memory required to resize the
data buffer. Consult your MS Windows documentation for information about
freeing available memory while running applications.

WBEXEC-6.10-12 Insufficient memory is available for performing the current task.

Explanation:  The Function Executor is unable to alocate the memory required to perform
the function you requested. Consult your M'S Windows documentation for
information about freeing available memory while running applications.
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WBEXEC-6.10-13 Either afile is open or a transaction is active. Do you want to reset
the file or transaction?

Explanation:  You attempted to exit the Function Executor while afileis still open or a
transaction is still active. If you choose Yes, the Function Executor closes al
open files, releases any locks, aborts all active transactions, and exits. If you
choose No, the Function Executor and its files remain open.

Btrieve File Manager Utility

This section lists and describes the messages that the Btrieve File Manager
utility for the MS Windows environment can send.

WBMANAGE-6.10-1: The maximum number of key segments has been reached. The
maximum is n.

Explanation:  In the File Manager, you reached the maximum number of key segments for
the current file. The number of key segments allowed is based on thefile's
page size. For more information about key segments and page sizes, refer to
the Btrieve for MSWindows I nstallation and Operation manual.

WBMANAGE-6.10-2: The Btrieve file filename already exists. The total number of
records is n. Continuing will create a new file and destroy all existing records. Do you
want to continue?

Explanation:  You specified afilename that already exists. If you choose Yes, the File
Manager creates a new file with the same filename. All existing records are
destroyed.

WBMANAGE-6.10-3: The type file filename was created successfully.
Explanation:  The File Manager successfully created the specified file.

WBMANAGE-6.10-4: The editor contents have changed. Do you want to create a new
file before continuing?

Explanation:  Information has changed in the File Manager's editor. You can create a new
file or change the information in the existing file.

WBMANAGE-6.10-5: The type file filename was opened successfully.
Explanation:  The File Manager successfully opened the specified file.
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WBMANAGE-6.10-6: The key nn was created successfully.
Explanation:  The File Manager successfully added the specified key to the Btrieve file.

WBMANAGE-6.10-7: The key nn was dropped successfully.

Explanation:  The File Manager successfully removed the specified key from the Btrieve
file

WBMANAGE-6.10-8: The ACS file filename for key x, segment y could not be found.

Explanation:  Either you specified a nonexistent alternate collating sequence (ACS) filein
the ACS File box or you opened adescription file that specifies a nonexistent
ACSfileinthe name=filename element. Specify an existing ACSfile.

WBMANAGE-6.10-9: The ACS file filename is invalid for key x, segment y.

Explanation:  The filename for the specified alternate collating sequence (ACS) fileis
invalid. Ensure that the file meets the specifications for ACSfiles, as
discussed in the Btrieve for MSWndows Installation and Operation manual.

WBMANAGE-6.10-10: The non-Btrieve file filename already exists. Do you want to
replace it?

Explanation:  You specified afilename that already exists and the existing fileis not a
Btrievefile. If you choose Yes, the File Manager creates a new file with the
same filename. All contentsin the existing file are destroyed.

WBMANAGE-6.10-11: The ACS list for key number n has an invalid value.

Explanation:  The contents of the alternate collating sequence (ACS) fileareinvalid. Ensure
that the file meets the specifications for ACSfiles, asdiscussed in the Btrieve
for MSWindows Installation and Operation manual.

WBMANAGE-6.10-12: The owner was set successfully.

Explanation:  The File Manager successfully set the owner name for the Btrievefile.

WBMANAGE-6.10-13: The owner was cleared successfully.

Explanation:  The File Manager successfully cleared the owner name for the Btrievefile.
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WBMANAGE-6.10-14: You must specify a source file.

Explanation:  In the File Manager, you omitted a source filename. Specify a sourcefile.

WBMANAGE-6.10-15: You must specify a destination file.

Explanation:  Inthe File Manager, you omitted a destination filename. Specify adestination
file.

WBMANAGE-6.10-16: You must specify an external index file.

Explanation:  Inthe File Manager, you omitted an external index filename. Specify an
external index file.

WBMANAGE-6.10-17: File filename does not exist.

Explanation:  IntheFile Manager, you specified afilethat does not exist. Specify an existing
file.

WBMANAGE-6.10-18: File filename exists. Do you want to replace it?

Explanation:  You specified afilename that already exists. If you choose Yes, the File
Manager createsanew filewith the samefilename. All contentsin the existing
file are destroyed.

WBMANAGE-6.10-19: You must specify a Btrieve file.

Explanation:  Inthe File Manager, you specified afilethat isnot aBtrievefile. Specify afile
that is readable by Btrieve.

WBMANAGE-6.10-20: Preallocation pages must be between x and y.

Explanation:  Inthe File Manager, you specified avalue for preallocation pages that is
outside the range of acceptable values. Specify an acceptable value.

WBMANAGE-6.10-21: The record length must be between x and y.

Explanation:  Inthe File Manager, you specified arecord length that is outside the range of
acceptable values. Specify an acceptable val ue.

WBMANAGE-6.10-22: Available duplicate pointers must be between x and y.

Explanation:  Inthe File Manager, you specified avalue for available duplicate pointers that
isoutside the range of acceptable values. Specify an acceptable value.
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WBMANAGE-6.10-23: Btrieve returned Status Code nn while the owner for file
filename was being set.

Explanation:  Btrievereturned the specified status code when you attempted to set the owner
for the specified file using the File Manager. For more information about
status code nn, refer to the status code description in Appendix C, “ Status
Codes,” on page 261.

WBMANAGE-6.10-25: An error occurred while the file filename was being saved.
Message.

Explanation:  The File Manager encountered an error while saving the specified file. The
subsequent message provides more information about the nature of the error.

WBMANAGE-6.10-26: The message file filename could not be opened. Status Code
nn.

Explanation:  Btrieve returned the specified status code when you attempted to open the
specified file using the File Manager. For more information about status code
nn, refer to the status code description in Appendix C, “ Status Codes,” on page
261.

WBMANAGE-6.10-27: An error occurred but the error message could not be retrieved.

Explanation:  The File Manager encountered an error, but was unable to display an error
message. Ensure that you installed Btrieve according to theinstructionsin the
Btrieve for MSWndows Installation and Operation manual.

WBMANAGE-6.10-28: The file filename could not be opened as a Btrieve file.
Message. Also, the file could not be opened as a description file. Message.

Explanation:  The File Manager encountered an error while opening the specified file. The
subsequent message provides more information about the nature of the error.
Ensure that the fileis either a Btrieve file or adescription file.

WBMANAGE-6.10-30: An error was found in the description file. Btrieve does not
support specifying data=n and variable=y and is ignoring variable=y.

Explanation:  The description file contains both a negative Include Dataelement (data=n)
and a positive Variable-Length Records element (variable=y).
Specifying data=n createsakey-only file. Because Btrieve does not support
specifying both elements, the File Manager isignoring thevariable
element and treating the file asif it had fixed-length records.
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For more information about description file elements, refer to the Btrieve for
MS Windows Installation and Operation manual.

WBMANAGE-6.10-31: An error was found in the description file. Btrieve does not
support specifying data=n and truncate=y and is ignoring truncate=y.

Explanation:  The description file contains both anegative Include Dataelement (data=n)
and a positive Blank Truncation element (truncate=y). Specifying
data=n createsakey-only file. Because Btrieve does not support specifying
both elements, the File Manager isignoring the t runcate element and
reading the file without blank truncation.

For more information about description file elements, refer to the Btrieve for
MSWindows Installation and Operation manual.

WBMANAGE-6.10-32: An error was found in the description file. Btrieve does not
support specifying data=n and fthreshold=n and is ighoring fthreshold=n.

Explanation:  The description file contains both anegative Include Dataelement (data=n)
and a Free Space Threshold element (Ethreshold= 10|20|30).
Specifying data=n createsakey-only file. Because Btrieve does not support
specifying both elements, the File Manager isignoring the fthreshold
element and treating the file asif it had no free space threshold.

For more information about description file elements, refer to the Btrieve for
MSWindows Installation and Operation manual.

WBMANAGE-6.10-33: An error was found in the description file. Btrieve does not
support specifying data=n and vats=y and is ighoring vats=y.

Explanation:  The description file contains both a negative Include Dataelement (data=n)
and a positive Variable-Tail Allocation Tables element (vats=y).
Specifying data=n createsakey-only file. Because Btrieve does not support
specifying both elements, the File Manager isignoring the vat s element
and treating the file asif it had no Variable-Tail Allocation Tables.

For more information about description file elements, refer to the Btrieve for
MSWindows Installation and Operation manual.

WBMANAGE-6.10-34: An error was found in the description file. Btrieve does not
support specifying data=n and compress=y and is ignhoring compress=y.

Explanation:  The description file contains both anegative Include Dataelement (data=n)
and a positive Data Compression element (compress=y). Specifying
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data=n creates akey-only file. Because Btrieve does not support specifying
both elements, the File Manager isignoring the compress element and
treating the file asif it had no data compression.

For more information about description file elements, refer to the Btrieve for
MSWindows Installation and Operation manual .

WBMANAGE-6.10-35: An error was found in the description file. The value for
page=nnnn is invalid. N will be used for the page size.

Explanation:

The description file contains an invalid value for the Page Size element. The
File Manager uses the specified page size instead. Valid page sizes are
multiples of 512, up to 4,096.

For more information about the Page Size description file element, refer to the
Btrieve for MSWindows Installation and Operation manual.

WBMANAGE-6.10-36: An error was found in the description file. The value for
record=nnnn is invalid. N will be used for the record length.

Explanation:

The description file contains an invalid value for the Record Length element.
The File Manager uses the specified record length instead. The data record
length must be at least 4 bytes and must be large enough to contain all the keys
defined for thefile. The record length (including its duplicate key overhead
and usage count overhead) plus 6 bytes must not exceed the file's page size.

For more information about the Record Length description file element, refer
to the Btrieve for MS Windows I nstal lation and Operation manual.

WBMANAGE-6.10-37: An error was found in the description file. The value for
key=nnn is invalid. N will be used for the number of keys.

Explanation:

The description file contains an invalid value for the Key Count element. The
File Manager uses the specified key count instead. The file's page size limits
theamount of key segmentsafile can have. For example, fileswith apagesize
of 512 bytes can have up to 8 key segments, whereas files with a page size of
4,096 bytes can have up to 119 key segments.

For more information about the Key Count description file element, refer to
the Btrieve for MSWindows I nstallation and Operation manual.
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WBMANAGE-6.10-38: An error was found in the description file. Specifying
compress=y and truncate=y is not supported. Truncate=y will be ighored.

Explanation:

The description file contains both a positive Data Compression element (
compress=y) and apositive Blank Truncation element (truncate=y).
Because Btrieve does not support specifying both elements, the File Manager
isignoring the t runcate element and treating the file asiif it had no blank
truncation.

For more information about description file elements, refer to the Btrieve for
MSWindows Installation and Operation manual.

WBMANAGE-6.10-39: An error was found in the description file for key x, segment y.
The value for position=nnn is invalid. N will be used for the key position.

Explanation:

The description file contains an invalid value for the Key Position element.
The File Manager uses the specified key position instead.

For more information about the Key Position description file element, refer to
the Btrieve for MSWindows I nstallation and Operation manual.

WBMANAGE-6.10-40: An error was found in the description file for key x, segment .
Specifying caseinsensitive=y and an ACS name is not supported. The ACS name will

be ignored.

Explanation:

The description file contains both a positive Case-Insensitive Key element (
caseinsensitive=y) and an Alternate Collating Sequence Filename
element (name=filename). Because Btrieve does not support specifying both
elements, the File Manager is ignoring the name element and treating thefile
asif it had no aternate collating sequence file.

For more information about description file elements, refer to the Btrieve for
MSWindows Installation and Operation manual.

WBMANAGE-6.10-41: An error was found in the description file for key x, segment y.
The value for length=nnn is invalid. N will be used for the key length.

Explanation:

Thedescriptionfile containsan invalid valuefor the Key Length element. The
File Manager uses the specified key length instead. The value you specify for
the key length cannot exceed the limit dictated by the key type.

For specific information about the key types and lengths, refer to the Btrieve
for MSWindows Programmer’s Manual. For more information about the Key
Length description file element, refer to the Btrieve for MS Windows
Installation and Operation manual.
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WBMANAGE-6.10-42: An error was found in the description file. The value specified
for keynum=x is not unique and ascending. keynum=y will be used.

Explanation:  The description file contains a Key Number element that has one or both of
the following errors:

+ The element attempts to define akey aready defined in the file.

+ The element attemptsto define the key in anon-ascending order. That is,
you can define keys nonsequentially (for example, key numbers1, 3, and
5), but you cannot define keysin anon-ascending order (for example, key
numbers 1, 5, and 3).

For more information about description files, refer to the Btrieve for MS
Windows Installation and Operation manual.

WBMANAGE-6.10-43: An error was found in the description file. If you specify data=n,
you must specify exactly one key definition. Btrieve is ignoring data=n.

Explanation:  Thedescription file contains both anegative Include Dataelement (data=n)
and more than one key definition. Specifying data=n creates a key-only
file. Because Btrieve does not support specifying both, the File Manager is

ignoring the data element and treating the file asif it were not a key-only
file.

For more information about description file elements, refer to the Btrieve for
MSWindows Installation and Operation manual .

WBMANAGE-6.10-44: An error was found in the description file. Specifying an ACS
name and a nonstring data type is not supported. The ACS name will be ighored.

Explanation:  The description file contains an Alternate Collating Sequence Filename
element (name=filename) for akey that is not a string data type. Because
Btrieve does not support aternate collating sequences for nonstring data
types, the File Manager isignoring the name element.

For more information about description file el ements, refer to the Btrieve for
MSWindows Installation and Operation manual .

WBMANAGE-6.10-45: An error was found in the description file. The specified

physical record length, n, is too large for the specified page size, x. Y will be used for
the page size.

Explanation:  Thedescription file setsarecord length that istoo long for thefile's page size.
The File Manager uses the specified record length instead. The record length
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(including its duplicate key overhead and usage count overhead) plus 6 bytes
must not exceed the file's page size.

WBMANAGE-6.10-46: An error was found in the description file. The sum of keys with
linked duplicates and available linked keys must be less than x for a page size of . N
will be used for the available linked keys.

Explanation:

The description file sets a number of linked-duplicatable keys and available
linked keys that exceeds the number allowed for the current page size. The
File Manager uses the specified page size instead.

For more information about description file elements, refer to the Btrieve for
MSWindows Installation and Operation manual. For information about
linked-duplicatable keys, refer to the Btrieve for MSWndows Programmer’s
Manual.

WBMANAGE-6.10-47: An error was found in the description file. The specified page
size, X, is too small to contain 8 values for key=y. N will be used for the page size.

Explanation:

Inthe File Manager, you specified apage size that istoo small to contain eight
key values. You must be able to fit 8 key valuesin each page. For more
information about determining an optimum page size, refer to the Btrieve for
MSWindows Programmer’s Manual.

WBMANAGE-6.10-48: An error was found in the description file. The specified
number of segments, X, is too large for the specified page size, y. N will be used for

the page size.

Explanation:

Thedescriptionfile setsanumber of key segmentsthat istoo largefor thefile's
page size. The File Manager uses the specified page sizeinstead. Thefile's
page sizelimitsthe amount of key segmentsafile can have. For example, files
with apagesize of 512 bytes can have up to 8 key segments, whereasfileswith
apage size of 4,096 bytes can have up to 119 key segments.

For more information about key segments and page sizes, refer to the Btrieve
for MSWindows Installation and Operation manual.

WBMANAGE-6.10-49: The attribute specification for key x, segment y is inconsistent
with the previous segment. The specification will be set to the value designated in key

X, segment n.

Explanation:

The description files sets inconsistent key attributes for the specified key
segment. The File Manager uses the attributes in the specified key segment
instead.
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Theelementsduplicates, modifiable, repeatdup, and (aternate
collating sequence) name apply only to entirekeys. That is, you cannot apply
one of these attributes to a single key segment without applying them to the
entire key. For example, if you create a segmented key and specify
modifiable=y for one of the key segments, you must specify
modifiable=y for every segment in that key.

In contrast, you can apply caseinsensitive, descending, andnull
toindividual key segmentswithout affecting the entire key. For example, you
can create a case-insensitive key segment in an otherwise case-sensitive key.

WBMANAGE-6.10-50: The specified number of segments, X, is too large for the
specified page size, y.

Explanation:

In the File Manager, you specified a number of key segmentsthat istoo large
for thefile's page size. Thefile's page size limits the amount of key segments
afile can have. For example, files with a page size of 512 bytes can have up

to 8 key segments, whereas files with a page size of 4,096 bytes can have up
to 119 key segments.

For more information about key segments and page sizes, refer to the Btrieve
for MSWndows Installation and Operation manual.

WBMANAGE-6.10-51: The sum of keys with linked duplicates and available linked
keys must be less than x for a page size of y.

Explanation:

In the File Manager, you specified atotal number of linked-duplicatable keys
and availablelinked keysthat exceedsthe number allowed for the current page
size. Either specify fewer linked-duplicatable keys or specify alarger page
size.

For more information about linked-duplicatable keys, refer to the Btrieve for
MSWindows Programmer’s Manual.

WBMANAGE-6.10-52: The key position for key x, segment y is invalid. The key
position must be less than the record length.

Explanation:

In the File Manager, you specified a key position that is too high for thefile's
record length. Specify akey position that does not exceed the record length.

For more information about specifying key positions, refer to the Btrieve for
MSWindows Installation and Operation manual .
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WBMANAGE-6.10-53: The key length for key x, segment y is invalid. The sum of the
position and the length must be less than the record length.

Explanation:  In the File Manager, you specified a key position and length whose sum
exceedsthefile'srecord length. Specify akey position and length whose sum
does not exceed the record length. For more information about specifying key
positions and lengths, refer to the Btrieve for MSWndows Installation and
Operation manual.

WBMANAGE-6.10-54: The specified page size, x, is too small to contain 8 values for
key=y.
Explanation:  IntheFile Manager, you specified apage size that istoo small to contain eight
key values. You must be able to fit 8 key valuesin each page. For more

information about determining an optimum page size, refer to the Btrieve for
MSWindows Programmer’s Manual.

WBMANAGE-6.10-55: The specified physical record length, n, is too large for the
specified page size, x.

Explanation:  Inthe File Manager, you specified arecord length that istoo long for thefile’s
page size. The record length (including its duplicate key overhead and usage
count overhead) plus 6 bytes must not exceed the file's page size.

WBMANAGE-6.10-56: The maximum record length with data compression enabled is
n.

Explanation:  Inthe File Manager, you specified arecord length that exceeds the maximum
record length allowed with data compression turned on. Either specify a
smaller record length or turn data compression off.

WBMANAGE-6.10-57: The key length for key x is greater than the maximum Btrieve
key length of y.

Explanation:  In the File Manager, you specified a key length that exceeds the maximum
length Btrieve allows for that key. Specify avalid length for the key. For
specific information about the key types and lengths, refer to the Btrieve for
MSWindows Programmer’s Manual .
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WBMANAGE-6.10-58: If you specify the key only attribute, you must specify exactly
one key definition.

Explanation:  Inthe File Manager, you turned the Key Only attribute on and attempted to
specify morethan onekey definition. Key-only files can contain only one key.
For moreinformation about using the Key Only attribute, refer to the Btrieve
for MSWindows Installation and Operation manual.

WBMANAGE-6.10-59: The key position must be between x and y.

Explanation:  Inthe File Manager, you must enter a key position between the specified
values. The key position value cannot exceed the value you specified for the
record length.

WBMANAGE-6.10-60: The key length must be between x and y.

Explanation:  IntheFile Manager, you must enter akey length between the specified val ues.
The value you specify for the key length cannot exceed the limit dictated by
the key type. For specific information about the key types and lengths, refer to
the Btrieve for MSWindows Programmer’s Manual.

WBMANAGE-6.10-61: You cannot save the file information when using the Key Only
option unless you have specified a key.

Explanation:  In the File Manager, you turned the Key Only attribute on and attempted to
save the file before specifying a key. Key-only files must have a single key.
For moreinformation about using the Key Only attribute, refer to the Btrieve
for MSWindows Installation and Operation manual.

WBMANAGE-6.10-62: File filename already exists. Btrieve is not loaded and cannot
determine whether the file is a Btrieve file. Do you want to replace the file?

Explanation:  Inthe File Manager, you attempted to save the contents of afileto another file
that already exists. If you choose Yes, the File Manager replaces the existing
file contents with the new file contents. For more information about the Save
command, refer to the Btrieve for MSWndows Installation and Operation
manual.
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WBMANAGE-6.10-63: An initialization error occurred. Please make certain all
components are installed.

Explanation:  The File Manager encountered an error while attempting to initialize. Ensure
that you have installed Btrieve for MS Windows according to the instructions
provided in the Btrieve for MSW ndows Installation and Operation manual.

WBMANAGE-6.10-64: The free memory available is insufficient.

Explanation:  The File Manager is unable to alocate the memory required to perform the
function you requested. Consult your M S Windows documentation for
information about freeing available memory while running applications.

WBMANAGE-6.10-65: The maximum key number, n, has been reached.

Explanation:  In the File Manager, you attempted to create more keys than Btrieve allows.
Btrieve 6.x supports up to 119 key segmentsin files with a page size of 4,096
bytes. Versions of Btrieve earlier than 6.0 supported a maximum of 24 key
segments.

WBMANAGE-6.10-66: The Create option is not available. No key specifications have
been defined in the editor.

Explanation:  IntheFile Manager, you attempted to create an index but have not defined any
keys. Use the editor to define a key, then create the index. For more
information about using the File Manager, refer to the Btrievefor MSWindows
Installation and Operation manual.

WBMANAGE-6.10-67: This file has a pre-version 6.0 format. These restrictions apply:
The Create Index operation will always use the next available key number. The Drop
Index operation will always renumber any remaining indexes. Only supplemental
indexes can be dropped.

Explanation:  In the File Manager, you are working with afile with aformat previousto
Btrieve 6.x. When you areworking with pre-6.x files, the specified restrictions
apply. If you are working with a 5.x file and want to convert it to 6.x format,
refer to the discussion of the Setup utility in the Btrieve for MSWndows
Installation and Operation manual.
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WBMANAGE-6.10-68: The key number is invalid. This index is a permanent index. For
a file with a format earlier than version 6.0, you can drop only supplemental indexes.

Explanation:  Inthe File Manager, you attempted to drop akey with anindex that is defined
as permanent. Btrieve 6.x supports adding and dropping any index. In files
with aformat earlier than 6.0, you can add and drop only supplemental
indexes (that is, only those indexes that are not originally produced during a
Create operation).

If you are working with a5.x file and want to convert it to 6.x format, refer to
the discussion of the Setup utility in the Btrieve for MSWindows Installation
and Operation manual.

WBMANAGE-6.10-69: The file filename was created successfully. The file format is
earlier than version 6.x. Only pre-6.x data is shown. Press the Show 6.x Data button
to edit 6.x data.

Explanation:  The File Manager successfully created the specified filein pre-6.0 format. For
more information about using the File Manager, refer to the Btrieve for MS
Windows Installation and Operation manual.

WBMANAGE-6.10-70: The file filename was opened successfully. The file format is
earlier than version 6.x. Only pre-6.x data is shown. Press the Show 6.x Data button
to edit 6.x data.

Explanation:  The File Manager successfully opened the specified file. For more
information about using the File Manager, refer to the Btrieve for MSWindows
Installation and Operation manual.

WBMANAGE-6.10-71: The file filename could not be opened. The file does not exist.

Explanation:  The File Manager could not open the specified file because it does not exist.
Specify an existing Btrieve file or description file.

WBMANAGE-6.10-72: The available free space is insufficient.

Explanation:  The File Manager was unable to allocate enough memory to perform the
operation you requested. The File Manager allocated as much memory as
possible. Consult your MS Windows documentation for information about
freeing available memory while running applications.

Also, ensure that your workstation meets the system requirements described
in the Btrieve for MSWindows I nstallation and Operation manual .
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WBMANAGE-6.10-73: A critical error occurred. The available free memory is

insufficient.

Explanation:

The File Manager encountered a memory error that prevents the utility from
continuing. Exit MS Windows and restart the File Manager.

WBMANAGE-6.10-74: The background task could not be initialized.

Explanation:

The File Manager encountered an error while trying to start a background
process. First, attempt to exit and restart the File Manager. If necessary, exit
and restart MS Windows.

Btrieve Roll Forward Utility for MS Windows

This section lists and describes the messages that the Roll Forward utility for
the MS Windows environment can send.

WBROLL-6.1-1: The utility could not open configuration file, BLOG.CFG.

Explanation:

The M S Windows Roll Forward utility cannot open thelog configuration file,
BLOG.CFG. Make sure that thefile isin the system directory

SY S\SY STEM. For moreinformation about the BLOG.CFG file, refer to the
section Creating the Log Configuration Filein Chapter 5.

WBROLL-6.1-2: Do you want to continue the roll forward?

Explanation:

The MS Windows Roll Forward utility returns this message when one of the
files cannot be rolled forward. You can continue rolling forward the other
files, or you can stop theroll forward process. Select Yesto continue or No to
stop.

Stopping the roll forward process prevents the Roll Forward utility from
applying the rest of the logged operations to the backup copy of the
corresponding Btrievefile. Thiscan leave your Btrievefilesin an inconsistent
state (that is, only partialy updated).

WBROLL-6.1-3: The utility cannot open the following file: filename.

Explanation:

The MSWindows Roll Forward utility cannot open the specified file (Btrieve
file log file, or listing file). Make sure that the specified file exists and then
specify the correct, full pathname.
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WBROLL-6.1-4: An error occurred during input or output for the following file:
filename.

Explanation:  Btrieve either cannot read from or cannot write to the disk. Make sure that the
file attributes are set correctly. You may also try running server diagnostics.

WBROLL-6.1-5: The following file ended unexpectedly: filename.

Explanation:  The MSWindows Roll Forward utility returns this message when the log file
for the specified Btrieve file is corrupt. You cannot use thislog file.

WBROLL-6.1-6: There is no header information in the following file: filename.

Explanation:  The MS Windows Roll Forward utility cannot find the log file header
information in the specified log file because thelog fileis corrupt. You cannot
usethislogfile.

WBROLL-6.1-7: The header syntax in the following file is incorrect: filename.

Explanation:  The MS Windows Roll Forward utility returns this message when the
specified log fileiscorrupt and containsincorrect syntax in thelog file header.
You cannot use thislog file.

WBROLL-6.1-8: The following file was not found in BLOG.CFG: filename.

Explanation:  The MS Windows Roll Forward utility returns this message when the
specified fileis not found in the log configuration file, BLOG.CFG. Edit the
BLOGCFG fileto add the filename specified. For moreinformation about the
BLOGCFG file, refer to the section Creating the Log Configuration Filein
Chapter 5.

WBROLL-6.1-9: The length of the record exceeds the current data buffer size for the
following file: filename.

Explanation:  The MS Windows Roll Forward utility returns this message when the
specified record length isinvalid. The record size of the specified Btrievefile
exceeds the data length you specified in the Options dialog box. Change the
datalength accordingly.

WBROLL-6.1-10: A Btrieve error occurred. Operation Code: nn, Status Code: nn

Explanation:  Btrieve returns the specified Btrieve operation and status codesto the MS
Windows Roll Forward utility. The specified Btrieve operation was
unsuccessful. Consult the screen message to get the value of Status Code nn,
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which corresponds to a numeric status code listed in Appendix C, “ Status
Codes,” on page 261. For more information about the Btrieve operation nn,
refer to the Btrieve Programmer’s Manual.

WBROLL-6.1-11: The following unknown error occurred: nn.

Explanation:  The MS Windows Roll Forward utility detected an internal diagnostic error.

WBROLL-6.1-12: There was an invalid owner name.

Explanation:  The MS Windows Roll Forward utility returns this message when the
specified owner nameisinvalid. Specify avalid owner name and start theroll
forward process again. The maximum length for an owner name is 8 bytes.
Enter avalid name in the Owner text box.

WBROLL-6.1-13: The utility is unable to add the item to queue.

Explanation:  The MS Windows Roll Forward utility works on a queued-job basis. The
maximum number of filesallowed inthe queueis32. That is, the utility cannot
roll forward more than 32 files at onetime.

If you want to roll forward all the files on a specified volume, edit the log
configuration file, BLOG.CFG, as needed to ensure that no morethan 32 files
are specified. If you want to roll forward individual files, make sure that you
do not specify more than 32 files at one time.

WBROLL-6.1-14: Insufficient memory is available.

Explanation:  The workstation does not have enough memory for the MS Windows Roll
Forward utility to complete the current operation. Free some memory on the
workstation and restart the roll forward process.

WBROLL-6.1-15: The data length value is invalid. It must be between 1 and 64.

Explanation:  The MS Windows Roll Forward utility returns this message when the
specified datalength isinvalid. The Data Length option in the Options dialog
box specifies the number of kilobytes allocated for the data buffer that the
utility uses to process the logged entries.

The value specified for the Data Length option should be at least aslarge as
the largest record to be rolled forward. Specify an appropriate value for the
Data Length option in the Options dialog box.
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WBROLL-6.1-16: The utility could not allocate the data buffer.

Explanation:  The MS Windows Roll Forward utility returns this message when the system
islow on memory. Free some system memory or specify asmaller databuffer,
and run the utility again.

WBROLL-6.1-17: The utility could not open the list file.

Explanation:  The MS Windows Roll Forward utility returns this message when the
pathname you entered for the new list file (when the disk ran out of space) is
invalid. Specify avalid pathname for the new list file.

WBROLL-6.1-18: ABORT — The data files may be left in an inconsistent state. Do you
want to abort the operation?

Explanation:  The MS Windows Roll Forward utility returns this message when you select
the Abort option during the roll forward process. Selecting Abort preventsthe
Roll Forward utility from applying the rest of the logged operations to the
backup copy of the corresponding Btrievefile.

Confirming the abort can leave the Btrievefile that is currently being rolled
forward in an inconsistent state (that is, only partialy updated). Select Yesto
confirm you want to abort or No to cancel the abort and continue the roll
forward process.

WBROLL-6.1-19: Log file name too long. Max = 120.

Explanation:  The MS Windows Roll Forward utility returns this message when the length
of thelog filename you specified is greater than 120 bytes. Specify an
appropriate length for the log file.

WBROLL-6.1-20: This item or volume is already in the queue.

Explanation:  The MSWindows Roll Forward utility returns this message when the item or
volume you entered in the queue has already been entered. Enter a different
item or volume.

WBROLL-6.1-21: The listing length exceeds the buffer length.

Explanation:  The MS Windows Roll Forward utility returns this message when the
specified listing length isinvalid. In the Options dialog box, the Data to List
option exceeds the value you entered for the Data Length option.

The Datato List option specifies the length of the data buffer that will be
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printed in thelist file for each operation that is rolled forward. The Data
Length option specifies the number of kilobytes allocated for the data buffer
that the utility uses to process the logged entries. Make sure the value you
enter for the Datato List option does not exceed the value you entered for the
Data Length option.

WBROLL-6.1-22: The pathname is too long.
Explanation:  The MS Windows Roll Forward utility returns this message when the
pathname you specified is greater than 240 bytes. Specify a shorter pathname.
WBROLL-6.10-23: An invalid path was specified.
Explanation:  TheMSWindows Roll Forward utility returnsthis message when the path you
specify isinvalid. Specify avalid path.

WBROLL-6.1-24: Only one instance is allowed to run.

Explanation:  You tried to run the MS Windows Roll Forward utility, but it is aready
running.
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Glossary

Accelerated

all-segment null

any-segment null

In pre-v6.x versions of Btrieve, afile open mode that provided improved
response time when updating data files. Using Accelerated modein pre-v6.x
versions of Btrieve desabled Btrieve's data recovery capability.

In NetWare Btrieve v6.x, performance improvements for Normal open mode
make Accel erated mode obsolete. Therefore, Accelerated modeis equivalent
to Normal mode in NetWare Btrieve v6.x, except that opening a Btrievefile
in Accelerated mode in NetWare Btrieve cancels the effect of flagging afile
astransactional.

A file opened in Accelerated mode allows only one Btrieve client engine (and
therefore only the clients associated with that engine) to accessthefile.

See also “Exclusive” on page 375, “file open mode” on page 376, “Normal”
on page 379, “Read-Only” on page 382, and “ Verify” on page 386.

A key attribute that instructs Btrieve to exclude a particular record from the
index only if the value of all key segment of that record matches the specified
null value.

See also “null key” on page 380.

A key attribute that instructs Btrieve to exclude a particular record from the
index if the value of any key segment of that record matches the specified null
value.

See also “null key” on page 380.
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alternate collating sequence

application

A collating sequence that Btrieve usesto sort indexes containing a string type
key. An dternate collating sequence allows Btrieve to sort the index
differently than the standard ASCI| collating sequence sorts them.

Also akey attribute that instructs Btrieve to sort the index using an alternate
collating sequence when sorting by the key.

A program or set of programs, such as a spreadsheet or a payroll application,
that performs atask or agroup of related tasks. Also, a program written by or
for auser to apply to the user’'s work.

application interface

ascending

ASCII

blank truncation

Btrieve

Btrieve file

A particular programming language interface (such as C or Pascal) that allows
access to Btrieve files from an application.

A key attribute that instructs Btrieve to collate an index in ascending order.
(For example, in an index that is sorted in ascending order for astring key, a
would precede b and b would precede c.)

Anacronym for American Standard Codefor Information Interchange. ASCI|
isa7-bit information code that defines 128 standard characters, including
control characters, letters, numbers, and symbols.

A method that Btrieve uses to conserve disk space by not storing the trailing
blanks in the variable-length portions of records when the records are written
to thefile.

A key-indexed record manager for file handling. A function call from a
standard programming language or from NetWare® SQL* invokes Btrieve.

See also “client-based Btrieve” on page 372, “NetWare Btrieve” on page 379,
“Record Manager” on page 382, and “ Requester” on page 383.

A collection of records stored on adisk. A Btrievefileis sometimes referred
to asaphysical fileor simply afile.

See also “data-only file” on page 374, and “key-only file” on page 378.
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Btrieve Requester

buffer

cache

case insensitive

case sensitive

chunk

client

The Btrieve Requester program for the applicable DOS, 0S/2, or MS
Windows environment that resides at a workstation and provides
communication between Btrieve and a workstation application making
Btrieve cals.

An area of memory that is used temporarily to store data.

The area of memory in which Btrieve stores images of physical disk pages.
Btrieve uses the cache to reduce the number of physical disk I/O requests.

A key attribute that instructs Btrieve to sort an index so that valuesin
uppercase letters are sorted in the same order as values in lowercase |etters.
(For example, SMITH is equal to smith.)

A key attribute that instructs Btrieve to sort an index so that valuesin
uppercase letters are sorted before values in lowercase letters. (For example,
SMITH would sort before smith.)

Any arbitrary portion of arecord, specified by its offset and length. Btrieve
6.1x alows applications to update and retrieve variable-length recordsin
chunks. An application that employs Btrieve's chunk feature can manipulate
records greater than 64KB in length.

The meaning of the term client varies according to the context in which is
used.

Asused in NetWare client-server environment, client usualy refersto a
workstation that requestsfile or printing services from a NetWare file server.

However, client can refer to the Btrieve engine running on a particular
workstation. Inthissituation, client refersto asingle piece of softwarerunning
on the workstation (as opposed to the workstation itself).

Client can also refer to each task currently running on aworkstation. In a
multitasking environment such as M SWindows, multiple clients can be active
on the workstation at any given time. Therefore, when client isused in this
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client-based Btrieve

command file

commit

concurrency

manner, it usually identifies tasks that are instances of one or more Btrieve
applications that are running simultaneously on a workstation.

Finally, client can refer to entities that are defined by the developer for usein
aBtrieve application. The application then manipul ates these entities by using
the BTRVID or BTRCALLID functions. In this environment, multiple
instances of an application can be running at the same time on a workstation,
and each of those instances can have multiple Btrieve clientsthat it is

mani pul ating.

A version of Btrievethat runson aplatform other than NetWare (such asDOS,
0S/2, or MS Windows).

All processing is performed on the workstation, and accessto al filesis
through operating system calls. The operating system callsare either executed
locally (for local files) or redirected to the server (for files on the server).

See also “Btrieve” on page 370, “NetWare Btrieve” on page 379, and “Record
Manager” on page 382.

A user-defined file that contains a sequence of commands.

To save all the changes you have made to the database during a transaction.

See also “roll back” on page 383 and “transaction” on page 385.

The ability of multiple tasks to access the same data simultaneously while
preserving data integrity.

See also “commit” on page 372.

concurrency controls

The methods Btrieve uses to resolve possible conflicts when two applications
attempt to access the same data. Controls include passive control, record
locking, and transaction control.

concurrent transaction

A type of transaction that allows other transactions to take place
simultaneously in different parts of the designated file. A concurrent
transaction implicitly locks the pages that it is modifying.
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configuration

See also “exclusive transaction” on page 375 and “implicit locks” on page
376.

The customization of a program such as Btrieve. You can customize Btrieve
through the Setup utility.

configuration options

connection number

Specifications defined for Btrieve when it is loaded. Configuration options
control the way in which Btrieve operates. You can use the Setup utility to
change the configuration options.

The unique identifier number that NetWare assigns when a workstation
attaches to a server.

continuous operation

cursor

database

data buffer

data buffer length

A NetWare Btrieve feature that allows you to back up datafileswhilethey are
open and in use. NetWare Btrieve opens the files in read-only mode to allow
backup utilities to access the files' static images.

NetWare Btrieve stores changes to the original filesin temporary files. When
the backup is complete, NetWare Btrieve automatically updates the original
files with the changes and del etes the temporary files.

See “position block™ on page 381.

A set of one or more records or files that contain information on arelated
subject.

A Btrieve function parameter that you use to transfer various information,
depending on the operation being performed. A data buffer can contain all or
part of arecord, afile specification, and so on.

A Btrieve function parameter that you use to specify how much dataisin the
data buffer parameter.
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data compression

data-only file

data page

deadlock

default

descending

description file

directory

DOS

duplicatable

A method for conserving disk space by compressing the space that repeating
characters occupy.

A Btrievefile in which no keys (and therefore no index pages) exist.

See “page” on page 380.

A condition that occurs when two tasks are retrying operations on files, pages,
or records that the other one has already locked.

A preset option or value. For example, the default directory or disk driveisthe
one in which you are currently working.

A key attribute that instructs Btrieve to collate an index in descending order.
(For example, in anindex that is sorted in descending order for astring key, z
would precedey and y would precede x.)

An ASCII file containing information that the Maintenance utility commands
CREATE, INDEX, and SINDEX need to perform their operations.

A disk structure that containsfiles. A directory may also contain
subdirectories.

The DR DOS, MS-DOS, or PC-DOS operating system.

A key attribute specifying that multiple recordsin afile can have the same
valuein the key field.

See also “linked duplicatable” on page 378, and “repeating duplicatable” on
page 383.
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dynamic link library (DLL)

A program library that contains related modul es of compiled code. At runtime,
the application readsthefunctionsinthe DLL. Thisprocessiscalled dynamic
linking.

dynamic link routine

Exclusive

In OS2 and MS Windows 3.x, a program that the operating system loads on
demand (dynamically) and terminates automatically.

A file open mode. The user who opens a Btrieve filein Exclusive mode isthe
only one who can access that file.

Seealso “Accelerated” on page 369, “file open mode” on page 376, “Normal”
on page 379, “Read-Only” on page 382, and “ Verify” on page 386.

exclusive transaction

In Btrieve v5.x, atype of transaction that causes Btrieveto lock the entirefile
when arecord isread, inserted, updated, or deleted. The Btrieve file remains
locked until the task ends or aborts the transaction, or until NetWare times out
the workstation's connection.

In Btrieve v6.x, atype of transaction that causes Btrieveto lock the entirefile
when arecord isinserted, updated, or deleted. The Btrievefile remainslocked
until the task ends or aborts the transaction, or until NetWare times out the
workstation's connection.

See also “concurrent transaction” on page 372 and “implicit locks’ on page
376.

explicit record locks

extended operation

A type of concurrency control inwhich an application can explicitly lock one
or morerecords by adding alock bias valueto the specified Btrieve operation.
Explicit record locks lock the records so that the application can perform
future update and del ete operations.

See also “commit” on page 372 and “implicit locks’ on page 376.

An operation that returns or inserts multiple records on one Btrieve cal (for
example, Get Next Extended or Insert Extended).
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field

file

file open mode

filter

fixed-length record

In Scalable SQL, avertical collection of valuesin atable. All the valuesin a
given field represent the same type of information. A field isalso called a
column.

In Btrieve, the term field has been used historically to refer to portions of a
record that have been designated as segments of a key. Technically speaking
however, Btrieve records contain no fields.

A collection of records stored on adisk. A fileissometimesalso referred to as
aphysical file or aBtrievefile.

See also “data-only file” on page 374 and “key-only file” on page 378.

A method of opening afile that places restrictions on how that file can be
accessed. The file open modes are Accelerated, Exclusive, Normal, Read-
Only, and Verify.

See also “Accelerated” on page 369, “Exclusive” on page 375, “Normal” on
page 379, “Read-Only” on page 382, and “Verify” on page 386.

A restriction you can use when retrieving records with an extended operation.

A record that contains no portions of variable length.

See also “variable-length record” on page 386.

free space threshold

implicit locks

A mechanism that Btrieve usesto determine whether to add datato an existing
variable page or to create a new one. A higher free space threshold reduces
fragmentation of variable-length records across several pages but uses more
disk space. Btrieve also stores compressed records (even when fixed length)
on variable pages.

Thetype of locking in which Btrieve automatically locks arecord, page, or file
according to the type of operation and transaction being executed by an
application. Generally speaking, Btrieve locks a file during an exclusive
transaction and a page or record during a concurrent transaction.
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index

index balancing

integrity control

key

key buffer

key number

key segment

See also “commit” on page 372, “ concurrent transaction” on page 372,
“exclusive transaction” on page 375, “explicit record locks” on page 375, and
“transaction” on page 385.

A structure in a Btrieve file that contains the key values for a specific key.

See also “key” on page 377.

The process of searching for available space in sibling index pages when a
givenindex page becomesfull, and then rotating valuesfrom thefull pageinto
the pages that have space available.

A method of ensuring that datain afileis complete and accurate. Btrieve uses
concurrency controls and shadow paging to guarantee data file integrity.

See also “commit” on page 372 and “ shadow paging” on page 384.

A group of bytes (or multiple groups) that is characterized by offset and length
(thatis, by physical location in arecord) and provides ameans of direct access
to adatavalue. In addition, akey provides ameans of dynamic sorting of the
records within a Btrievefile.

See also “index” on page 377 and “segmented” on page 384.

A Btrieve function parameter that usually contains the value of akey
identified by the key number parameter.

A Btrieve function parameter that usually identifies a specific key by which
Btrieveisto retrieve arecord from a Btrieve file. However, the information
passed to or from Btrieve in the key number parameter depends on which
operation is being performed.

For example, the key number parameter may indicate a value indicating the
mode in which a Btrieve fileisto be opened.

One of the groups of bytes that a segmented key includes.
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See also “key” on page 377 and “segmented” on page 384.

key-only file
A Btrievefile in which no data pages exist; that is, all records are stored on
index pages.

key type
Theinternal format used by Btrieve when sorting records by the datain that
key. Key types include autoinc, bfloat, date, decimal, float, integer, logical,
Istring, money, numeric, sign trailing separate, string, time, unsigned binary,
and zstring.

linked duplicatable
A key attribute that instructs Btrieve to store a duplicated key value on adata
page as a pointer to the record containing the duplicate value. Btrieve stores
the pointer at the end of the previous record containing the duplicated value
(as opposed to storing the duplicated key value itself on an index page).

See also “repeating duplicatable” on page 383.

lock
A mechanism that prevents other tasks or clients from changing the data you
are currently changing.

See also “commit” on page 372, “explicit record locks” on page 375, “implicit
locks” on page 376, “no-wait lock™ on page 379, and “wait lock” on page 386.

logging
A Btrieve utility that, when activated, records all the operationsthat change a
specified Btrieve file. These changes arerecorded in alog file. In the event of
asystem failure, Btrieve usesthelog fileto roll forward (recover) changes
made to the Btrieve file between the time logging was initiated and the time
of the system failure.

See also “roll forward” on page 383.

manual key
See “null key” on page 380.

modifiable

A key attribute that allows you to modify the key field during an update to a
file. If akey isnot modifiable, you cannot change the value in the key field.
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NetWare Btrieve
A version of Btrievethat runson the NetWare operating system (v2.x or later).

See also “Btrieve” on page 370, “ client-based Btrieve’ on page 372, and
“Record Manager” on page 382.

Novell Directory Services ™ (NDS ™)
A system database that replaces the bindery used in previous versions of
NetWare. NDS allows you to manage Directory objects, such as NetWare
serversand volumes. NDS stores these objectsin ahierarchical tree structure,
thus providing alogical structure in which an object can reside apart from its
physical location.

NetWare Loadable Module (NLM)
A server program built into server memory with NetWare. You can load or
unload an NLM while the server isrunning. The NLM becomes part of the
operating system and can access NetWare directly.

Scalable SQL
A relational data access system, which resides at the server as an NLM, that
allows users to run applications designed to manage shared data files.

NLM
See “NetWare L oadable Module (NLM)” on page 379.

Normal

The default file open mode. In NetWare Btrieve, Normal mode allows shared
read/write access to Btrieve files. With Normal open mode, Btrieve performs
its standard integrity processing when it updates the data files.

See also “Accelerated” on page 369, “Exclusive’ on page 375, “file open
mode” on page 376, “Read-Only” on page 382, and “ Verify” on page 386.

no-wait lock
A type of explicit record lock in which Btrieve returns control to your
application if it cannot lock the record for any reason (for example, because
another task has already locked that record). You request no-wait locks by
specifying alock bias value on a Btrieve operation code.

See also “explicit record locks” on page 375 and “wait lock” on page 386.
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null key
A key field that can be a user-defined character. Btrieve allows two types of
null keys: any-segment (called amanual key in earlier versions of Btrieve) and
all-segment (simply called anull key in earlier Btrieve versions).

An any-segment null key does not include a particular record in the index if
the value of any key segment of that record matches the null value.

An all-segment null key only excludesa particular record from theindex if the
value of all key segment of that record matches the null value.

operation
A specific action that manipulatesaBtrievefile (such as Delete, Create, or Get
Equal). An operationis performed when an application callsone of the Btrieve
functions.

owner name
A password that protects data files from unauthorized access by Btrieve
applications. You can assign an owner name with the Btrieve Maintenance
utility SETOWNER command.

page
A unit of aBtrievefile. A pageisthe smallest unit of storage that Btrieve
moves between memory and disk. A page containsamultiple of 512 bytes (up
to 4,096 bytes).
Btrieve uses the following types of pages:
data page—contains fixed-length records (or the fixed-length portions of
variable-length records)
index page—contains key values and pointers to the associated records for
those values (which reside on a data page)
variable page—contains variable-length portions of records
See also “Btrievefile” on page 370, “fixed-length record” on page 376, “key”
on page 377, and “variable-length record” on page 386.

parameter

An item of information that a program, utility, or APl may need in order to
perform a particular operation.
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passive concurrency

pathname

position block

preallocation

A type of concurrency control in which your task does not perform any type
of explicit locking. If another task modifies arecord since you originally
fetched it, you must fetch the record again before you can perform an update
or delete operation.

See also “commit” on page 372.

The components that uniquely identify afile or directory.

For local workstation files, these components may include a drive letter,
directory levels, and afilename.

For network files accessed from the workstation, these components might
include: [networkSpec] [pathSpec] [fileSpec]

The [networkSpec] might contain the following subcomponents:
- A network drive letter

- A server name and volume name

- A volume name (current server is assumed)

- Nothing (current server and volume is assumed)

The [pathSpec] might contain the following subcomponents:

- A complete directory path

- A relative directory path

- Nothing

The [fileSpec] might contain afilename and possibly an extension.

Aninternal Btrieve structure that keeps track of an application's positionin a
file when reading or updating records. Also one of the parameters required
when calling a Btrieve function.

A method for allocating aspecific amount of disk spacefor aBtrievefilewhen
you createthat file. Thisspaceisreserved for future expansion of thefilewhen
Btrieve needsiit.
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pre-imaging

Read-Only

record

record locking

Record Manager

Storing the image of afile page before updating arecord on the page. Btrieve
5.x and earlier use pre-imaging to provide recovery capabilitiesin case afile
is damaged or a system failure occurs during an update to the file.

A file open mode that does not allow you to insert, update, or delete records.

See also “Accelerated” on page 369, “Exclusive’ on page 375, “file open
mode” on page 376, “Normal” on page 379, and “ Verify” on page 386.

A set of logically associated dataitemsin aBtrievefile. Generally, arecord is
the unit transferred between an application and Btrieve in a single operation.

Btrieve sees each record as a collection of bytes and performs no translation
or type verification of the datain arecord. The application interfacing with
Btrieve must handle all information about the format and type of the datain
records.

A type of concurrency control that enables an application to lock the record it
is accessing within afile. Other users can read the record, but no other user
can lock, update, or delete the record until the application that holds the lock
releasesit.

The part of Btrieve that maintains the records in adatafile. For example, the
Record Manager opens the data file and retrieves, modifies, inserts, and
deletes records.

The server-based Btrieve Record Manager is a program that resides at the
server and handles data 1/0O with the file system. The client-based Btrieve
Record Manager resides at the workstation and handles data 1/0 with the file
system through operating system calls.

See also “client-based Btrieve” on page 372, “NetWare Btrieve” on page 379,
and “ Requester” on page 383.

referential integrity (RI)

In Scalable SQL, the assurance that when afield in onetablereferencesafield
in another table, changes to these fields are synchronized.
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repeating duplicatable

Requester

requester

requester interface

RI

roll back

roll forward

roll in

A key attribute that instructs Btrieve to store a duplicated key value on an
index page.

See also “repeating duplicatable” on page 383.

The portion of NetWare Btrieve that resides at a workstation and passes
Btrieve requests from an application to the Btrieve Record Manager on the
NetWare file server.

A program that resides at a workstation and passes requests from an
application to a server-based application.

A program that resides on a workstation and passes requests from a client
application to arequester.

See “referential integrity (RI)” on page 382.

To abort atransaction and undo all the changes made to a Btrieve file during
the transaction, thus restoring the file to the state it wasin before the
transaction began.

See also “commit” on page 372 and “transaction” on page 385.

Recovering changes made to a Btrieve file between the time logging is
initiated and a system failure.

See also “logging” on page 378.

Writing to a Btrieve original file all the changes made to the corresponding
temporary file during the continuous operation backup period. When the
backup is complete, Btrieve automatically updates the origina file with the
changes and deletes the temporary file.

See also “ continuous operation” on page 373.
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segmented
A key attribute that allows akey to consist of more than one part of the record.
A segment can be any set of contiguous bytesin arecord. Segments within a
record can vary in type and/or length, and need not be contiguous to other
segments of the key.

Sequenced Packet Exchange (SPX)
A Novell communication protocol that monitors network transmission to
ensure successful delivery. SPX runs on top of Novell’s Internetwork Packet
Exchange (IPX).

shadow paging
A technique that Btrieve 6.x uses to ensure data integrity. When a user needs
to change a page, Btrieve makes the change to a physical shadow page, which
isavirtual copy of the original page. When the change is committed, Btrieve
designatesthe shadow page asthe current page, and the original page becomes
available for reuse.

sign trailing separate (STS)
A COBOL datatypethat is basically a numeric datatype, represented as an
ASCII string. STSisright justified and padded with leading zeros, and it has

the sign byte at the end.
SPX
See “ Sequenced Packet Exchange (SPX)” on page 384.
string
A series of characters (as opposed to a number), or a category of datatypes
used to store strings. This category includes string, Istring, and zstring.
supervisor

The person responsible for the administration and maintenance of a network,
adatabase, or both. A supervisor has accessrightsto al volumes, directories,
and files.

supplemental index
InBtrievevb.x, anindex added to thefile after it was created. You could delete
asupplemental index, but you could not del ete an index that was created when
thefile was created. In Btrieve v6.x, supplemental indexes are no longer used
because you can delete all types of indexes.
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table

task

thread

transaction

In Scalable SQL, a collection of data formatted in rows, where each row
consists of field values. Vertical collections of field values in the table form
fields, and each field contains one type of information, such as salary or
revenue. Each row contains the same number of itemsand type of information
as every other row in the table.

An instance of an application.

See also “application” on page 370 and “client” on page 371.

A separate stream of execution within a program.

A set of related operations that constitutes alogical unit of work. The
application performing the transaction requires that either all or none of these
operations be performed.

Transaction Tracking System (TTS)

TTS

A NetWare fault tolerance system that protects files (including Btrieve files)
from corruption by backing out incomplete transactions that result from a
failure in a network component.

Versions of NetWare Btrieve prior to 6.0 use TTS to protect Btrievefileson a
NetWare server. TTS must be active at the server, and the Btrieve files must
be flagged as transactional.

NetWare Btrieve v6.x uses TTS somewhat differently. Applicationscanflag a
file as transactional when they want to signal NetWare Btrieve that the file's
integrity must be guaranteed.

However, Btrieve does not actually use TTSto ensure integrity because TTS
isnot as fast as other means when used in conjunction with concurrent
transactions. Instead, when Btrieve v6.1 notices the TTS flag, it forces pages
to be written chronologically (in order to ensure that Btrieve recovery
mechanisms work properly).

Client-based versions of Btrieve disregard the TTSflag.

See “Transaction Tracking System (TTS)” on page 385.
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user
Someone who is authorized to log in to anetwork and/or database when
security isinstalled and who has access rights to specific filenames,
directories, and files.

variable-length record
A record that contains a variable-length portion and a fixed-length portion.
While the fixed-length portions must be the same sizein all therecordsin a
given file, the variable-length portions may vary in size. This means the
overall lengths of variable-length records may vary.

See also “fixed-length record” on page 376.

Variable-tail Allocation Table (VAT)
An array of pointersto locations within the variable-length portion of arecord.

variable page
See “page” on page 380.

Verify
In DOS-based Btrieve v5.x, afile open mode that causes the operating system
to verify all write operationsto afile. Opening afilein Verify modein Btrieve
v6.X has no effect other than to open that file in Normal mode.
See also “Accelerated” on page 369, “Exclusive’ on page 375, “file open
mode” on page 376, “Normal” on page 379, and “Read-Only” on page 382.
wait lock

A type of explicit record lock in which Btrieve does not return control to your
application until it has obtained the lock on the record you requested. You
reguest wait locks by specifying alock biasvalue on aBtrieve operation code.

See also “explicit record locks” on page 375 and “no-wait lock” on page 379.
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