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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.
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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.
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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
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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:
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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
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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
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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.
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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
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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 