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About This Book

Audience

How to use this book

Administration Guide

Sybase® Replication Server® maintains replicated data at multiple sites
on a network. Organizations with geographically distant sites can use
Replication Server to create distributed database applications with better
performance and data avail ability than a centralized database system can
provide.

This book, Replication Server Administration Guide, provides an
overview of how Replication Server works, and describes Replication
Server administrative tasks.

The Replication Server Administration Guide is for replication system
administrators, who manage the routine operation of their Replication
Servers. Any user who has been granted the sa permission can be a
replication system administrator, although each Replication Server
usualy hasjust one.

This book contains the following chapters:

e Chapter 1, “Introduction” introduces you to Replication Server,
describing therole it playsin a distributed database system and its
concepts and components.

e Chapter 2, “Replication Server Technical Overview” providesa
technical overview of the replication system, giving you the
background necessary to maintain and troubleshoot the system.

*  Chapter 3, “Managing Replication Server with Sybase Central”
describesusing Sybase Central’s Replication Manager plug-in, which
isagraphical tool for managing Replication Server.

e Chapter 4, “Managing a Replication System” describes basic
operations such as starting, stopping, and configuring Replication
Server.

e Chapter 5, “ Setting Up and Managing RepAgent,” describes how to
set up, configure, and manage RepAgent.

*  Chapter 6, “Managing Routes’ describes how to create and manage
routes between source and destination Replication Servers.
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Chapter 7, “Managing Database Connections’ describes how to prepare
databases for replication and how to create and manage connections
between databases and Replication Servers.

Chapter 8, “Managing Replication Server Security” describes how to
create and modify login names, passwords, and permissionsand how to set
up network-based security.

Chapter 9, “Managing Replicated Tables’ describes how to set up and
manage replicated tables.

Chapter 10, “Managing Replicated Functions’ describes how to copy the
execution of user stored proceduresto remote sitesin areplication system
using replication definitions.

Chapter 11, “Managing Subscriptions’ describes how to create and
manage subscriptions, which allow Replication Server to replicate data
between databases.

Chapter 12, “Managing Replicated Objects Using M ultisite Availability,”
describes how to create and manage database replication definitions and
database subscriptions.

Volume 2 of the System Administration Guide contains these chapters:

Chapter 1, “Verifying and Monitoring Replication Server” describes
checking error logs, verifying that the components of areplication system
are running, and monitoring the status of system components and
processes.

Chapter 2, “ Customizing Database Operations’ describes how to use
functions, function strings, and function-string classes to customize data
replication with Adaptive Server® Enterprise and data servers from other
vendors.

Chapter 3, “Managing Warm Standby Applications’ describes how to
create and manage warm standby applications.

Chapter 4, “ Performance Tuning” describes how to manage resources
effectively and optimize the performance of individual Replication
Servers.

Chapter 5, “Using Counters to Monitor Performance” describes
Replication Server counters and how to use them.

Chapter 6, “Handling Errors and Exceptions’ discusses error conditions
and failed transactions and how to customize data server responses to
errors.
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Chapter 7, “Replication System Recovery” describes replication system
failure conditions and provides procedures for recovering from them.

Appendix A, “ Asynchronous Procedures’ describes a method for
replicating stored procedures associated with table replication definitions.

Appendix B, “High Availability on Sun Cluster 2.2,” provides
background and proceduresfor configuring Sybase Replication Server for
high availability (HA) on Sun Cluster 2.2.

Appendix C, “Pre-15.1 Request Function Replication” provides
information about request function replications with versions earlier than
15.1.

The Sybase Replication Server documentation set consists of':

Therelease bulletin for your platform — contains last-minute information
that was too late to be included in the books.

A more recent version of the release bulletin may be available on the
World Wide Web. To check for critical product or document information
that was added after the release of the product CD, use the Sybase Product
Manuals at http://www.sybase.com/support/manuals/.

Installation Guide for your platform — describes installation and upgrade
procedures for all Replication Server and related products.

New Features Guide — describes the new featuresin Replication Server
version 15.1 and the system changes added to support those features.

Administration Guide (this book) — contains an introduction to replication
systems. Thismanual includesinformation and guidelinesfor creating and
managing areplication system, setting up security, recovering from
system failures, and improving performance.

Configuration Guide for your platform — describes configuration
procedures for all Replication Server and related products, and explains
how to use the rs_init configuration utility.

Design Guide— containsinformation about designing areplication system
and integrating heterogeneous data servers into areplication system.

Getting Sarted with Replication Server — provides step-by-step
instructions for installing and setting up a simple replication system.

Heterogeneous Replication Guide and the Replication Server Options
documentation set — describes how to use Replication Server to replicate
data between databases supplied by different vendors.
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Reference Manual — contains the syntax and detailed descriptions of
Replication Server commandsin the Replication Command Language
(RCL); Replication Server system functions; Sybase Adaptive Server®
commands, system procedures, and stored procedures used with
Replication Server; Replication Server executable programs; and
Replication Server system tables.

System Tables Diagram — illustrates system tables and their entity
relationships in a poster format. Available only in print version.

Troubleshooting Guide — contains information to aid in diagnosing and
correcting problems in the replication system.

Replication Manager plug-in help, which contains information about
using Sybase Central ™ to manage Replication Server.

Use the Sybase Getting Started CD, the SyBooks™ CD, and the Sybase
Product Manuals Web site to learn more about your product:

The Getting Started CD contains release bulletins and installation guides
in PDF format, and may also contain other documents or updated
information not included on the SyBooks CD. It isincluded with your
software. To read or print documents on the Getting Started CD, you need
Adobe Acrobat Reader, which you can download at no charge from the
Adobe Web site using alink provided on the CD.

The SyBooks CD contains product manuals and is included with your
software. The Eclipse-based SyBooks browser allows you to access the
manualsin an easy-to-use, HTML -based format.

Some documentation may be provided in PDF format, which you can
accessthrough the PDF directory on the SyBooks CD. To read or print the
PDF files, you need Adobe Acrobat Reader.

Refer to the SyBooks I nstallation Guide on the Getting Started CD, or the
README.txt file on the SyBooks CD for instructions on installing and
starting SyBooks.

The Sybase Product Manuals Web siteis an online version of the SyBooks
CD that you can access using a standard Web browser. In addition to
product manuals, you will find links to EBFs/Maintenance, Technical
Documents, Case Management, Solved Cases, newsgroups, and the
Sybase Developer Network.

To access the Sybase Product Manuals Web site, go to Product Manuals at
http://lwww.sybase.com/support/manuals/.
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Sybﬁse Vse{)tifications Technical documentation at the Sybase Web site is updated frequently.
on the We

[JFinding the latest information on product certifications

1 Point your Web browser to Technical Documents at
http://www.sybase.com/support/techdocs/.

2  Click Certification Report.

3 Inthe Certification Report filter select a product, platform, and timeframe
and then click Go.

4 Click aCertification Report title to display the report.

[JFinding the latest information on component certifications
1 Point your Web browser to Availability and Certification Reports at
http://certification.sybase.com/.

2  Either select the product family and product under Search by Base
Product; or select the platform and product under Search by Platform.

3 Select Search to display the availability and certification report for the
selection.

[ICreating a personalized view of the Sybase Web site (including support
pages)

Set up aMySybase profile. MySybaseisafree servicethat allowsyouto create
apersonalized view of Sybase Web pages.

1 Point your Web browser to Technical Documents at
http://lwww.sybase.com/support/techdocs/.

2 Click MySybase and create a MySybase profile.
Sybase EBFs and

software
maintenance

[JFinding the latest information on EBFs and software maintenance

1 Point your Web browser to the Sybase Support Page at
http://lwww.sybase.com/support.

2 Select EBFs/Maintenance. If prompted, enter your MySybase user name
and password.

3 Select aproduct.

4 Specify atime frame and click Go. A list of EBF/Maintenance releasesis
displayed.
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Padlock iconsindicate that you do not have download authorization for
certain EBF/Maintenance releases because you are not registered as a
Technical Support Contact. If you have not registered, but have valid
information provided by your Sybase representative or through your
support contract, click Edit Roles to add the “ Technical Support Contact”
role to your MySybase profile.

5 Click the Info icon to display the EBF/Maintenance report, or click the
product description to download the software.

This section describes the style and syntax conventions, RCL command
formatting conventions, and icons used in this book.

Style conventions  Syntax statementsthat display the syntax and optionsfor
acommand are printed as follows:

alter user user
set password new_passwd
[verify password old_passwd]

See “Syntax conventions’ on page xviii for more information.

Examples that show the use of Replication Server commands are printed as
follows:

alter user louise
set password somNIfic
verify password Ennul

Command names, command option names, program names, program flags,
keywords, functions, and stored procedures are printed as follows:

Use alter user to change the password for alogin name.

Variables, parameters, and user-supplied words are in italics in syntax and in
paragraph text, as follows:

The set password hew_passwd clause specifies a new password.

Names of database objects such as databases, tables, columns, and datatypes,
areinitalics in paragraph text, as follows:

The base_price column in the Items table is amoney datatype.

Names of replication objects, such as function-string classes, error classes,
replication definitions, and subscriptions, arein italics.

Syntax conventions  Syntax formatting conventions are summarized in the
following table. Examples combining these elements follow.
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Table 1: Syntax formatting conventions
Key Definition

{1} Curly braces mean you must choose at least one of the enclosed
options. Do not include braces in the command.

[] Brackets mean you may choose or omit enclosed options. Do not
include brackets in the command.

| Vertical bars mean you may choose no more than one option
(enclosed in braces or brackets).

, Commas mean you may choose as many options as you need
(enclosed in braces or brackets). Separate your choices with
commeas, to be typed as part of the command.

Commas may also be required in other syntax contexts.
() Parentheses are to be typed as part of the command.

An élipsis (three dots) means you may repeat the last unit as
many times as you need. Do not include ellipses in the command.

Obligatory choices e Curly braces and vertical bars — choose only one option.
{red | yellow | blue}

e Curly braces and commas — choose one or more options. If you choose
more than one, separate your choices with commas.

{cash, check, credit}
Optional choices e Oneitem in square brackets — choose it or omit it.
[anchovies]
e Square brackets and vertical bars— choose none or only one.
[beans | rice | sweet potatoes]

e Square brackets and commas — choose none, one, or more options. If you
choose more than one, separate your choices with commas.

[extra cheese, avocados, sour cream]

Repeating elements Anélipsis (...) means that you may repesat the last unit as many times as
necessary. For the alter replication definition command, for example, you can list
one or more columns and their datatypes for the add clause or the add
searchable columns clause:

alter replication definition replication_definition
{add column datatype [, column datatype]... |

add searchable columns column [, column]... |
replicate {minimal | all} columns}
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Identifiers
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RCL commands are similar to Transact-SQL® commands. The following
sections present the formatting rules.

You can break aline anywhere except in the middle of a keyword or an
identifier. You can continue a character string on the next line by typing a
backdash (\) at the end of theline.

Extraspacesareignored, except after abackslash. Do not enter any spaces
after abackdash.

You can enter more than one command in a batch unless otherwise
instructed.

RCL commands are not transactional. Each command is executed
independently and is not affected by the completion status of other
commands in the batch. However, syntax errorsin acommand prevent
Replication Server from executing subsequent commands in a batch.

Keywords in RCL commands are not case sensitive. You can enter them
in any combination of uppercase or lowercase |etters.

Case sensitivity in identifiers and character data depends on the sort order
that isin effect.

e |If you useacase-sensitive sort order such as“binary,” you must enter
identifiers and character datain the correct combination of uppercase
and lowercase |etters.

» If youuseasort order that isnot case sensitive, such as“nocase,” you
can enter identifiers and character datain any combination of
uppercase or lowercase | etters.

Identifiers are names you give to servers, databases, variables, parameters,
database objects, and replication objects. Database object names include
namesfor tables, columns, and views. Replication object namesinclude names
for replication definitions, subscriptions, functions, and publications.

Identifiers can be 1 — 255 bytes long (equivalent to 1 — 255 single-byte
characters) and must begin with aletter, the @ sign, or the__ character. See
“Support for longer identifiers’ on page 124 for alist of identifiers that
have been extended to 255 bytes.

Replication Server function parameters are the only identifiersthat can
begin with the @ character. Function parameter names can include 255
characters after the @ character.

After thefirst character, identifiers can include letters, digits, and the #, $,
or _ characters. Spaces are not allowed.
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Parameters in function
strings

Icons
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Parametersin function strings have the same rules as identifiers, except that:

e They areenclosed in question marks(?). Thisallows Replication Server to
locate them in the function string. Use two consecutive question marks
(??) to represent aliteral question mark in afunction string.

e Theexclamation point (!) introduces a parameter modifier that indicates
the source of the datato be substituted for a parameter at runtime. Refer to
the Replication Server Reference Manual for alist of modifiers.

Data support  Replication Server supports all Adaptive Server datatypes.

User-defined datatypes are not supported. The double precision, nchar, and
nvarchar datatypes are indirectly supported; they are mapped to other
datatypes.

For more information about the supported datatypes, including how to format
them, see “ Datatypes,” in Chapter 2, “Topics’ of the Replication Server
Reference Manual.

Illustrationsin this book useiconsto represent the components of areplication
system.

Description

This icon represents Replication Server, the Sybase server

program maintainsreplicated dataon alocal-areanetwork (LAN)
and processes data transactions received from other Replication

Servers on wide-area network (WAN).

Thisicon represents Adaptive Server, the Sybase dataserver. Data
) servers manage databases containing primary or replicated data.
Replication Server also works with heterogeneous data servers,
s0, unless otherwise noted, thisicon can represent any data server
in areplication system.

This icon represents Replication Agent™, areplication system
process or module that transfers transaction log information for
primary database to a Replication Server. The Replication Agent
for Adaptive Server is RepAgent. Sybase provides Replication
Agent productsfor Adaptive Server® Anywhere, DB2, Microsoft
SQL Server, and Oracle data servers.

Except for RepAgent, which is an Adaptive Server thread, all
Replication Agents are separate processes. In general, thisicon
only appears when representing a Replication Agent that isa
separate process.
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Description
Thisicon represents client application. A client applicationisa

user process or application connected to adata server. It may bea
front-end application program executed by a user or a program

that executes as an extension of the system.

Thisicon represents the Sybase Central Replication Manager
@ plug-in (RM), amanagement utility that lets areplication system
= = administrator devel op, manage, and monitor a Sybase Replication
Server environment.

This document is available in an HTML version that is specialized for
accessihility. You can navigate the HTML with an adaptive technol ogy such as
ascreen reader, or view it with a screen enlarger.

Replication Server HTML documentation has been tested for compliance with
U.S. government Section 508 Accessibility requirements. Documents that
comply with Section 508 generally al so meet non-U.S. accessibility guidelines,
such as the World Wide Web Consortium (W3C) guidelines for Web sites.

Note You might need to configure your accessibility tool for optimal use.
Some screen readers pronounce text based on its case; for example, they
pronounce ALL UPPERCASE TEXT asinitials, and MixedCase Text as
words. You might find it helpful to configure your tool to announce syntax
conventions. Consult the documentation for your tool.

For information about how Sybase supports accessibility, see Sybase
Accessibility at http://www.sybase.com/accessibility. The Sybase Accessibility
site includes links to information on Section 508 and W3C standards.

Each Sybaseinstallation that has purchased a support contract has one or more
designated people who are authorized to contact Sybase Technical Support. If
you cannot resolve aproblem using the manuals or online help, please have the
designated person contact Sybase Technical Support or the Sybase subsidiary
in your area.
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CHAPTER 1

Introduction

This chapter introduces you to Replication Server anditsrolein a
distributed database system. It also discusses the benefits and features of
Replication Server, methods and concepts for replicating data, and
Replication Server support for heterogeneous data servers, aswell as
defining user roles in maintaining a replication system.

Topic Page
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Replication Server and distributed database systems 4
Warm standby applications 17
Mixed-version replication systems 18
Replication system security 20
Replication Server roles and responsibilities 22

About Replication Server
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Replication Server maintains replicated data in multiple databases while
ensuring theintegrity and consistency of thedata. It providesclientsusing
databases in the replication system with local data access, thereby
reducing load on the network and centralized computer systems.

The Replication Command Language (RCL) enables you to customize
replication functions and to monitor and maintain the replication system.
For example, you can request subsets of data for replication at the table,
datarow, or column level. This feature further reduces overhead by
allowing you to replicate only the data that is needed at the replicate site.

Replication Server supports heterogeneous data servers. You can build a
replication system from existing databases and applications without
having to convert them. As your enterprise grows and changes, you can
add data servers to your replication system to meet your needs.
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Replication Server uses a basic publish-and-subscribe model for replicating
data across networks. Users “publish” datathat is available in a primary
database, and other users “subscribe” to the datafor delivery in areplicate
database. Users can replicate both changes to the data (update/insert/del ete
operations) and stored procedures using this method.

Instructions to publish and subscribe to data are given at Replication Servers
that control, or have a connection to, each database. The user creates a
replication definition at a primary Replication Server, which controls the
primary database containing the datato be published. Thereplication definition
specifiesinformation such aswhich columnsareto bereplicated, or in the case
of adatabasereplication definition, of the database objects to be replicated.
The user creates a subscription at areplicate Replication Server, which
controls the replicate database that will receive the information.

Replication Servers communicate with each other via user-defined routes.
Most commonly, a primary Replication Server sends datato areplicate
Replication Server through one or more routes set up to transmit data from the
primary database to the replicate database. Users may also transmit stored
procedures from the replicate to the primary to request updates of the primary
data; in this case, data flows through one or more routes from the replicate
Replication Server to the primary Replication Server.

Connections and routes define the structure of the replication system. They
allow Replication Serversto send messages to each other and to send
commands to databases. A connection transfers messages from a Replication
Server to adatabase. A route transfers requests from a source Replication
Server to a destination Replication Server.

Asynchronous transaction replication

Replication occurs asynchronously—that is, updatesto data at the primary are
transferred to replicate databasesin transactions separate from the update itsel f.
While asynchronous replication provides important advantages, system
designers should remain aware of the latency between initial and replicated
updates.
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Advantages of replicating local data

Replicating tables on local data servers provides clients with local accessto
enterprise data, which results in improved performance and greater data
availability.

Improved performance

Inatypical Replication Server system, datarequests are completed on thelocal
data server without accessing the WAN. Therefore, local clientsgainimproved
performance because:

« Datatransfer rates are faster on a LAN than they are on a WAN.

* Local access remains unaffected by network traffic over the WAN. Local
clients that share local data server resources do not compete with the
enterprise-wide user community for central resources.

Greater data availability

Administration Guide

Becausedataisreplicated at local and remote databasesin a Replication Server
system, clients can operate in afault-tolerant environment so that:

*  When afailure occurs at a remote database, clients can uselocal copies of
replicated data.

WhenaWAN failureoccurs, clients can uselocal copiesof replicated data.

*  Whentheloca data server fails, clients can use replicated data at another
site.

Network failure or database failure at other locations do not halt work at the
local database. When WAN communicationsfail, Replication Server stores
operations on replicated tablesin stable queues (disk storage). The replicated
tables at the unavail able databases are updated when communications resume.
If alocal data server fails, clients can continue working by temporarily
accessing areplicate copy of the data.
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Replication Server and distributed database systems

Distributed database systems allow client applications to access dataon
multiple database servers throughout an enterprise—even geographically
dispersed enterprises. Replication Server ensuresthat data on replicate
databases stays updated while off-loading processing responsibilities from the
source database.

AsFigure 1-1 illustrates, these enterprises may consist of many LANsand one
or more WANS.

Figure 1-1: Replication system in a distributed environment
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Replication Server minimizes performance and data-availability problems
typically associated with remote access in distributed systems. Since
Replication Server provides multiple copies of data, clients can rely on their
own local datainstead of remote, centralized databases. In addition, you can
copy only the data you want to destination databases. Replication Server
allowsyou to create areplication definition that identifies al or part of atable
to replicate. You can then subscribe to only the rows you want. You can create
a database replication definition that identifies the database objects—tables,
functions, system procedures, transactions, and data definition language
(DDL)—to replicate. You can also create a replication definition of a stored
procedure (called function replication definition) to facilitate rapid
replication of large amounts of data and to replicate updates from replicate
databases back to the primary database. If your application requiresit, you can
consolidate or “roll up” replicated data from primary tablesinto a centralized
database.

You can group replication definitions, both table replication definitions and
functions replication definitions, in a publication and subscribe to them all at
once. Publications allow you to organize subscriptions and then monitor them
with a single command.

A Replication Agent—RepAgent for sites running Adaptive Server—
transfers transaction information from a database to a Replication Server for
distribution to replicate databases. Sybase also offers Replication Agent for
Microsoft SQL Server, DB2, and Oracle. You can make Replication Agentsfor
IMS and VSAM using the Sybase Replication Toolkit™ for MV S. RepAgent
isan Adaptive Server thread; all other Replication Agents are separate
processes.

Several models for replicating datain distributed systems exist in Replication
Server. Consult the Replication Server Design Guide to help you determine
which model best suits your application. The model that you choose
determines how you set up your system.

Setting up areplication system based on your distribution model involves:
e Creating tables to store primary and replicate data

e Setting up routes and connections between Replication Servers and
establishing permissions that control access to primary data

e Creating replication definitions that identify the data you want replicated

e Creating subscriptions from replicate databases to those replication
definitions
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See Chapter 2, “Replication Server Technical Overview” for adiscussion of
Replication Server components, concepts, and terminology. See Chapter 4,
“Managing a Replication System” for a more detailed overview of setting up
aReplication Server system.

Replication Server basic primary copy model

The simplest approach Replication Server uses to copy dataisto distribute
updates from one source (primary) database to one or more destination
(replicate) databases. To ensure consistency, a sourcetableisdesignated asthe
primary table. All other versions of the table are replicates. In this approach,
replicate tables are read-only and used for operations that do not modify the
data.

Asupdates occur at the primary table, Replication Server captures the updates
and sends them to replicate data servers. In this model, clients at remote sites
can also update primary data, either directly by accessing the primary database
over the network or indirectly through replicated stored procedures.

For more information, see “ Specifying data for replication” on page 34, and
Chapter 10, “Managing Replicated Functions.”

If communi cation between the primary and destination databases fails,
operations executed in the primary database are stored in Replication Server
stable queuesuntil they can bedelivered to replicate sites. Likewise, operations
executed remotely are held in stable queues until they can be delivered to the
primary database.

Thisarrangement lets remote client applications take advantage of Replication
Server fault tolerance while preserving the basic primary copy model. See
“Transaction handling with Replication Server” on page 46 for more
information about stable queues.

Figure 1-2illustrates Replication Server configurationsusing the primary copy
method of replicating data.
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Figure 1-2: Replication Server basic primary copy model
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This section describes atypical replication system, according to the basic
primary copy model, in which a primary Replication Server and a data server
are separated across a WAN from replicate Replication Servers. It does not
cover the case where primary datais updated at the replicate database.
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Figure 1-3: Replication system overview
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Figure 1-3illustrates how datais replicated from a primary database to
replicate databases. The following actions take place:

1

RepAgent reads the primary database log and converts transactions for
tables or stored procedures that are marked for replication into commands
that are sent to Replication Server.

The Replication Server stores the transactions in a stable queue (see

“Distributed concurrency control” on page 51).

The primary Replication Server:

a Determines which Replication Servers manage replicate databases
with subscriptions for the data

The primary Replication Server may have adirect routeto a
subscribing Replication Server or an indirect route, with one or more
intermediate Replication Serversin between.

b  Forwards the transaction to the appropriate replicate Replication
Server, where it is stored in a stable queue
¢ Appliesthetransaction to any local replicate database for which there

isasubscription for the data

The replicate Replication Server performs one or both of the following
actions:
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« Routes the transaction to another Replication Server

e Appliesthetransaction to replicate databases that it manages

Setting up a primary copy model system

In order to set up asystem according to the basic primary copy model, you need

to:

Set up routes and connections between Replication Servers.

For information on these topics, see Chapter 6, “Managing Routes’ and
Chapter 7, “Managing Database Connections.”

Create the table in the primary and replicate databases. The table should
have the same structure in each database.

Create indexes and grant appropriate permissions on the tables.

For information on setting permissions for a Replication Server system,
see Chapter 8, “Managing Replication Server Security.”

Allow replication on the tables using the sp_setreptable System procedure.
Create areplication definition for the table at the primary site.

For information about creating replication definitions, see Chapter 9,
“Managing Replicated Tables.”

At each site, create a subscription for the table replication definition at the
primary site.

For information about creating subscriptions, see Chapter 11, “Managing
Subscriptions.”

Other distributed data models

Besidesthe basic primary copy model, Replication Server also lets you design
your system based on other distributed data models, including:

Administration Guide

Distributed primary fragments
Corporate rollup

Redistributed corporate rollup
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These models are discussed briefly in this section. For complete information
about these distributed data models, refer to Chapter 3, “Implementation
Strategies,” in the Replication Server Design Guide.

Warm standby applications represent another type of application model. See
Chapter 3, “Managing Warm Standby Applications’ in the Replication Server
Administration Guide Volume 2 for more information.

Distributed primary fragments

10

Applications that use the distributed primary fragments model include
distributed tables that contain both primary and replicated data. The
Replication Server at each site distributes modifications made to local primary
data to other sites and applies modifications received from other sites to the
datathat isreplicated locally.

Figure 1-4 diagrams the flow of data for distributed primary fragments.
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Figure 1-4: Distributed primary fragments model
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Thetasks needed to set up adistributed primary fragment system are similar to

those for creating a basic primary copy system, with the following exceptions
and additions:

e Your application should avoid or handle cases where multiple sites update
the same data at the same time. Sybase recommends that each fragment
have asingle “owner” site.

«  Databases can be both primary and replicate. Make sure that tables with
the same structure exist at both primary and replicate sites.

e Createroutes from each primary siteto al sites that subscribe to its data.
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Corporate rollup

12

e Createareplication definition at any site wherethereisprimary data, even
if itisa“remote” site.
e  Create subscriptions at each site for the replication definitions at the other

sites. If nisthe number of sites, create n-1 subscriptions for each
replication definition.

The corporate rollup model has distributed primary fragments and a single,
centralized consolidated replicate table. Thetable at each primary site contains
only thedatathat isprimary at that site. No dataisreplicated to these sites. The
corporate rollup tableisa“roll-up” of the data at the primary sites.

Figure 1-5illustrates the flow of datafor a corporate rollup application model:
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Figure 1-5: Distributed primary fragments with corporate rollup
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The corporate rollup model requires distinct replication definitions at each
primary site. The site where the datais consolidated subscribesto the
replication definition at each primary site.
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To create a corporate rollup application from distributed primary fragments:

Activate a Replication Agent at each primary site. However, you do not
need to activate a Replication Agent at the central site, since datais not
replicated from that site.

Create tables in each primary database and in the database at the central
site.

Allow for replication on tables at each remote database where primary
datais stored.

Create replication definitions for tables at each remote site where primary
datais stored.

At the headquarters site, where the data is to be consolidated, create
subscriptions for the replication definitions at the remote sites.

Redistributed corporate rollup

The redistributed corporate rollup model is similar to the corporate rollup
model. Primary fragments distributed at remote sites arerolled up into a
consolidated table at a central site. At the site where the fragments are
consolidated, however, a Replication Agent processesthe consolidated table as
if it were primary data. The datais then forwarded to Replication Server for
distribution to subscribers.

14

Figure 1-6 illustrates the flow of datain an application based on the
redistributed corporate rollup model:
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Figure 1-6: Distributed fragments with redistributed corporate rollup
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The consolidated table is described with areplication definition. Other sites
can then subscribe to this table. Do not allow applications to update the

corporate rollup table directly. All updates should originate from the primary
sites.

The tasks associated with creating a redistributed corporate rollup replication
system are identical to the corporate rollup model, except that:

* A Replication Agent must be activated at the headquarters site for the
consolidated database so that all updates are submitted to the Replication
Server asif they were made by aclient application.
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RepAgent must be configured with its send_maint_xacts_to_replicate
option set to “true.” Otherwise, the Replication Agent filters will not
redistribute replicated data as primary data.

For information about configuring RepAgent, see Chapter 4, “Managing
a Replication System.”

* A Replication Agent isrequired for the headquarters Replication Server,
since data will be redistributed from that site.

e At the headquarters site areplication definition must be created for each
table. Other sites can create subscriptionsto thisreplication definition, but
the primary sites cannot subscribe to their own primary data.

e The headquarters Replication Server must have routes to the other sites
that create subscriptionsfor the consolidated replicate table. If the primary
sites create subscriptions, routes must be created to them from
headquarters.

« Donot allow rollup sitesto re-create subscriptionsto their primary data. |f
they do, transactions could loop endlessly through the system.

Replication Server and non-ASE data servers
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Replication Server supports non-A SE data servers through an open interface.
You can use any data-storage system as a data server if it supports a set of
required basic data operations and transaction-processing directives.

Sybase provides Sybase Enterprise Connect™ Data Access (ECDA) to
connect Replication Server with non-ASE dataservers. If adataserver doesnot
support Sybase Open Client™ and Open Server™, you can create an Open
Server gateway to allow Replication Server to access the data server.

For detailed information about using Replication Server with databases from
different vendors, see the Replication Server Heterogeneous Replication
Guide.

Other open architecture components include:
* Replication Agents

A Replication Agent detects modifications made to primary data and
submits them to Replication Server for distribution to other databases.

The RepAgent thread in Adaptive Server isthe Replication Agent for
Adaptive Server databases.
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If you use non-Adaptive Server data servers, you must provide a
Replication agent for them. Replication Agentsfor Microsoft SQL Server,
Sybase SQL Anywhere®, IBM DB2 UDB, and Oracle databases are
available from Sybase. For details, see the Replication Server Design
Guide and Sybase documentation for Replication Agents.

Error classes and error processing actions

Error classes allow you to tailor your system to handle database errorsfor
atype of data server. You can specify error actionsin response to errors
that a data server returnsto Replication Server. Replication Server
providesadefault error classfor Adaptive Server. Replication Server 15.2
and later provides default error classes for Oracle, Microsoft SQL Server,
and IBM DB2 UDB databases. See Chapter 6, “Handling Errors and
Exceptions’ in the Replication Server Administration Guide Volume 2.

Functions, function strings, and function-string classes

Replication Server uses function strings to format replicated operations
correctly for atype of destination database. To aid replication system
administrators, Replication Server groups all the function strings for a
particular type of database into afunction-string class.

Replication Server provides default function-string classes for Adaptive
Server and provides connection profilesthat install function-string classes
for Oracle, Microsoft SQL Server, and IBM DB2 UDB databases. You can
customize function strings to execute commands appropriate for your
database and application. See Chapter 2, “ Customizing Database
Operations” in the Replication Server Administration Guide Volume 2 for
details.

Warm standby applications

Administration Guide

Warm standby applications are used to maintain a set of databases, one or more
of which functions as standby copies of an active database. As clients update
the active database, Replication Server copies transactions to the standby
databases, maintaining consistency between them. Should the active database
fail for any reason, you can switch to a standby database, making it the active
database, and resume operations with little interruption.
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Replication Server provides two methods for setting up awarm standby
application. In both methods, the active and standby databases must be
Adaptive Server databases. They can act as either a primary or replicate
database with respect to other databases in the system.

e Onemethod uses the multisite availability (MSA) feature to set up an
active and one or more standby databases. See Chapter 12, “Managing
Replicated Objects Using Multisite Availability,” for detailed
information.

»  Thesecond method letsyou set up an active and asingle standby database,
both of which must be managed by the same Replication Server. This
warm standby application is considered asingle logical unitina
Replication Server system. See Chapter 3, “Managing Warm Standby
Applications” in the Replication Server Administration Guide Volume 2
for detailed information.

Mixed-version replication systems

18

A replication system can include Replication Servers or Adaptive Servers of
different versions. Each program presents different issues.

You can use Replication Server version 11.5 and later with earlier versions of
Replication Server. In earlier versions, all Replication Servers had to be at the
same version before you could set the system version and enable certain
features. Thisrestriction has been relaxed for systems running Replication
Server version 11.0.2 and | ater.

*  When all Replication Servers are at least version 11.0.2 and the system
versionisset to 11.0.2, each Replication Server uses features according to
its site version. Replication Servers running version 15.2 can use all 15.2
features among themselves, while Replication Serversrunning 11.0.2 can
only use 11.0.2 features. Such asystemis called amixed-ver sion system;
each Replication Server can use all of its features.

See “Restrictions in mixed-version systems” on page 19 for more
information.
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e If thereplication system includes Replication Servers prior to version
11.0.2, the system version number must be set to match the Replication
Server with the earliest software version, for example 11.0.1 or 10.1.1.
Certain new features that were introduced in later versions, including
features of version 12.5, will not be available to any Replication Server.
Such areplication system is not called a mixed-version system, because
new feature use is restricted.

Restrictions in mixed-version systems

Interaction between Replication Serversof different versionsisrestricted tothe
capabilities of the oldest version. Information associated with new features
may not be available to Replication Servers of earlier versions.

See the documentation for each feature introduced in a new version, such as
function-string inheritance or multiple replication definitions, for additional
information about usage restrictions in mixed-version environments.

Refer to the installation and configuration guides and the release bulletin for
your platform for more information about mixed-version systems and about
setting the site version and system version.

Mixed versions of Adaptive Server
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You can use Replication Server version 15.0 or later with different versions of
Adaptive Server. Although you can use data sources and destinations other
than Adaptive Server, Replication Server requires either Adaptive Server or
SQL Anywherefor warm standby databases and for Replication Server System
Databases (RSSD).

Note Sybase does not support replication of Adaptive Server system
databases, such as tempdb, model, sybsystemprocs, sybsecurity, and
sybsystemdb. Thereplication of the Adaptive Server system database master is
supported only if the Adaptive Server supports master database replication.

Some capabilities of Replication Server version 15.0.1 require you to use an
Adaptive Server version 15.0.1 or later.
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Some capabilities of Replication Server version 15.2 require you to use an
Adaptive Server version 15.0.3 or later. For example, the SQL statement
replication featurein Replication Server version 15.2 requires Adaptive Server
version 15.0.3 or later.

Refer to the installation and configuration guides and the release bulletin for
your platform for more information about using Adaptive Server with
Replication Server.

Replication system security

Replication Server provides careful management of the login names,
passwords, and permissions that are essential for system security. In addition,
Replication Server supports third-party security mechanisms that safeguard
data transmission across the network.

See Chapter 8, “Managing Replication Server Security” for moreinformation
about security.

Replication Server security features
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Replication Server enforces security using the following features:
* Replication Server login names

Each Replication Server hasits own set of login names, which are distinct
from data server login names. Thisdistinction givesthereplication system
administrator control over replicated data and other aspects of the
replication system.

» Dataserver login names
Data server login names are used with client applications to connect to
data servers. Clients are generally given permission to update primary
data. On replicate tables, however, clients are generally granted
permission to select or view data, but are prohibited from making changes

to data. These permissions are controlled in the data server, according to
the application.

» Data server maintenance user login names

Replication Server
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Replication Server uses a special data server maintenance user login
namefor eachlocal dataserver databasethat containsreplicatetables. This
allows Replication Server to maintain and update thereplicatetablesin the
database.

Password encryption
You can encrypt passwords in sensitive areas of the replication system.
Permission system

Replication Server permissions are assigned to and cancelled from
Replication Server login names using the grant and revoke commands.

See “Replication Server roles and responsibilities” on page 22 for more
information about Replication Server and data server login names and rol es.

Network-based security features

Replication Server supports third-party, network-based security mechanisms
that can:

Establish unified logins to servers on the network

The security mechanism authenticates users at login. Each authenticated

user is given a security credential that can be presented to remote servers
asneeded. Asaresult, users can seamlessly access different serversusing
asinglelogin.

Ensure secure data transmission across the network

A choice of different data protection services can:

»  Encrypt and decrypt data transmissions

*  Verify that atransmission has not been tampered with

*  Verify the origin of each transmission

*  Verify that atransmission has not been captured and re-sent

e Verify that transmissions are received in the order sent

See “Managing network-based security” on page 217 for more information
about establishing network security.

Administration Guide
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Replication Server roles and responsibilities

Administering the replication system is primarily the role of the replication
system administrator. The database administrator plays a subsidiary role by
supporting some Replication Server administration tasks. At some sites, role
distinctions may not be clear-cut and some responsibilities can overlap. The
following sections describe user roles and Replication Server tasks.

Replication system administrator

The replication system administrator installs, configures, and administers the
replication system. On aWAN, thisrole may be performed by different people
at different locations. If thisisthe case, various tasks for administering
Replication Server may require coordination between replication system
administrators.

The replication system administrator has sa user permissions, which provide
that person with the ability to execute nearly all commands in the replication
system. |n managing the system, thereplication system administrator may need
to coordinate with database administrators for both local and remote databases.

Database administrator

The database administrator is responsible for:
e Administering local data servers, including login names and permissions.

* Managing datain adistributed database system. Varioustasks may require
coordination between Database Administrators for different databases.

Replication Server tasks and responsibilities

Table 1-1 lists the tasks required to maintain the replication system.

Table 1-1: Replication Server tasks and responsibilities

Task and reference

Roles

Installing Replication Server. Refer to the Replication Server installation and configuration  replication system

guides for your platform.
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administrator (RSA),
database
administrator (DBA)
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Task and reference Roles
Starting up and shutting down Replication Server. See Chapter 4, “Managing aReplication RSA
System.”
Quiescing Replication Server. See Chapter 4, “Managing a Replication System.” RSA, DBA
Adding login names, database users, and administering appropriate permissions. See RSA, DBA
Chapter 8, “Managing Replication Server Security.”
Monitoring Replication Server. See Chapter 4, “Managing a Replication System.” RSA
Configuring Replication Server. See Chapter 4, “Managing a Replication System.” RSA
Adding replicated tables and stored procedures or changing table schemas. RSA, DBA
« Creating and modifying replicated tables and stored procedures.
» Creating and modifying table and function replication definitions.
» Creating and materializing subscriptions at replicate sites.
See Chapter 9, “Managing Replicated Tables” Chapter 10, “Managing Replicated
Functions’ and Chapter 11, “Managing Subscriptions.”
Defining data server function-string classes and function strings. See Chapter 2, RSA, DBA
“Customizing Database Operations,” in the Replication Server Administration Guide
\olume 2.
Maintaining routes. RSA
» Creating and modifying routes.
See Chapter 6, “Managing Routes”
Maintaining and monitoring database connections. RSA
» Suspending and resuming connections.
See Chapter 7, “Managing Database Connections.”
Creating awarm standby application. See Chapter 3, “Managing Warm Standby RSA, DBA
Applications’ in the Replication Server Administration Guide Volume 2.
Localizing Replication Server. Refer to the Replication Server Design Guide. RSA
Adding aprimary or replicate database. See Chapter 7, “Managing Database Connections.” RSA, DBA
Adding or removing a Replication Server. See Chapter 4, “Managing a Replication RSA
System.”
Processing rejected transactions. See Chapter 6, “Handling Errors and Exceptions’ inthe RSA, DBA
Replication Server Administration Guide Volume 2.
Administering local data server. DBA
« Suspending or resuming data server.
See Adaptive Server or local server documentation.
Managing the RSSD. See Chapter 4, “Managing a Replication System.” RSA, DBA
Managing Embedded Replication Server System Database (ERSSD). See Chapter 4, RSA, DBA
“Managing a Replication System.”
Creating, deleting, and modifying databases for replication. See Adaptive Server or local DBA

server documentation.

Administration Guide
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Task and reference Roles
Setting up database user login names and passwords. See Adaptive Server or local server DBA
documentation.

Performing regular backups. See Chapter 1, “Verifying and Monitoring Replication DBA
Server” in the Replication Server Administration Guide Volume 2.

Applying database recovery procedures. See Chapter 7, “ Replication System Recovery” in - RSA, DBA
the Replication Server Administration Guide Volume 2.

Reconciling database inconsistencies. See Chapter 11, “Managing Subscriptions.” RSA, DBA
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CHAPTER 2

Replication Server Technical
Overview

This chapter provides atechnical overview of Replication Server and the
replication system.
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This chapter introduces the components of a distributed database system
based on Replication Server and illustrates the movement of transactions
from aprimary database to areplicate database. It identifies the aspects of
Replication Server that play arolein receiving and distributing data at
primary and replicate sites.

This chapter can aid in diagnosing and troubleshooting replication system
problems.

Replication system components
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This section describes the components and resources that must be present
or assembled before you can run Replication Server. Componentsin a
Replication Server environment can include:

* Replication Server

e Adaptive Server or other data server

¢ Replication Agent and ECDA

* Replication Server System Database (RSSD)
« Client applications
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e Sybase Central
* Replication Manager (RM) plug-in to Sybase Central
» Replication Monitoring Services (RMS)

Each component usesthe Open Client/Server™ | nterface to communicate with
other components.

Figure 2-1 illustrates a simple configuration for a WAN-based distributed
database system based on Replication Server.
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Figure 2-1: Replication Server Domain
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Replication Server coordinates data replication activities for local databases
and exchanges data with Replication Serversthat manage data at other sites. A
Replication Server:

* Receives transactions from primary databases and distributes them to
subscribing replicate databases

* Receivesrequests for data updates from a replicate database and applies
them to a primary database
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ID Server

See “Replication Server internal processing” on page 129 in the Replication
Server Administration Guide Volume 2 for moreinformation about the internal
elements of the Replication Server.

The D Server isaReplication Server that registersall Replication Serversand
databasesinthereplication system. The ID Server must berunning eachtimea:

* Replication Server isinstalled
* Routeiscreated
»  Database connection is created or dropped

Because of thisrequirement, the ID Server isthefirst Replication Server that
you start when you install a replication system.

ThelD Server must have alogin namefor Replication Serversto usewhen they
connect to the ID Server. Thelogin name isrecorded in the configuration files
of al Replication Serversin the replication system by thers_init configuration
program.

Note Once you have selected alogin name for the ID Server, you cannot
change to a different Replication Server. Sybase does not support any
procedures that change the login name of the ID Server in the configuration
files.

See Chapter 4, “Managing a Replication System” for information about the
configuration file.

Replication system domain
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Replication system domain refersto al replication system components that
use the same ID Server. You can set up multiple replication system domains,
with the following restrictions:

* Replication Serversin different domains cannot exchange data. Each
domain must be treated as a separate replication system with no cross-
communication between them. You cannot create a route between
Replication Serversin different domains.
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e A database can be managed by only one Replication Server in one domain.
Any given database isin one, and only one, ID Server’s domain. This
means that you cannot create multiple connections to the same database
from different domains.

See “Adding areplication system domain” on page 91 for guidelines and
restrictions on adding multiple system domains.

Adaptive Server or other data server

Adaptive Server manages databases containing either primary or replicatedata.
Client applications use Adaptive Server to store and retrieve data and to
process transactions and queries.

Each Replication Server requires an Adaptive Server database for its
Replication Server System Database (RSSD) or an SQL Anywhere database
for its Embedded Replication Server System Database (ERSSD), which
contains the Replication Server system tables.

Replication Server also supports non-ASE data servers through an open
interface. You can useany system for storing dataif it supportsaset of required
basic data operations and transaction processing directives. For data servers
that contain primary databases, you must use a compatible Replication Agent
program and Sybase Enterprise Connect™ Data Access (ECDA) component.

Actively supported data servers are data servers for which Sybase provides all
the required software, documentation, and support for the data serversto serve
as both a primary or areplicate data server.

See the Replication Agent Release Bulletin for the listof actively supported
non-ASE data servers and see the Replication Server Heterogeneous
Replication Guide for details on heterogeneous data server support.

Replication Agent and ECDA
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A Replication Agent notifies Replication Server of actionsin a primary
database that must be copied to other databases. The Replication Agent reads
the database transaction log and transfers log records for replicated tables and
stored procedures to the Replication Server managing the database, which
distributes the modifications to databases that subscribe to the data.
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A Replication Agent is needed for every database that contains primary data
and for every database where stored procedures that need to be replicated are
executed. A database that contains replicated data and no stored procedures
marked for replication does not require a Replication Agent.

Replication Agents communicate with Replication Server by executing
commandsin Log Transfer Language (LTL).

Refer to Chapter 5, “Introduction to Replication Agents,” in the Replication
Server Design Guide for more information about LTL commands.

Which Replication Agent for your system?
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The Replication Agent you use depends on the data serversin your replication
system. Supported Replication Agents are:

* RepAgent —for Adaptive Server data servers. RepAgent, athread in
Adaptive Server, isthe Replication Agent described in this book.

* Replication Agents available for non-ASE data servers:
- IBMDB2
- |IBM DB2UDB
e Microsoft SQL Server
* Oracle
*  Sybase SQL Anywhere

You also can create a Replication Agent to replicate datafrom anon-ASE data
server. See Chapter 5, “Introduction to Replication Agents,” in the Replication
Server Design Guide.
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ECDA

Sybase Enterprise Connect™ Data Access (ECDA) is an integrated set of
software applications and connectivity tools that allows you to access data
within a heterogeneous database environment. ECDA gives you the ability to
accessavariety of LAN-based, non-Sybase data sources, aswell as mainframe
data sources. It consists of components that provide transparent data access
within an enterprise. You requireaspecific ECDA component for each actively
supported non-A SE database that does not already provide an Open Server
interface. Thisisrequired for replication to the non-ASE database.

Note Sybase SQL Anywhere has an Open Server interface and does not
regquire ECDA.

See the Replication Server Options Overview Guide.

Replication Server System Database (RSSD)

System tables
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The Replication Server System Database (RSSD) is a database that contains
the Replication Server system tables. Each Replication Server requires an
RSSD or an ERSSD, which holdsthe system tablesfor one Replication Server.
The RSSD is managed by the Adaptive Server. The ERSSD is managed by
SQL Anywhere.

The Replication Server system tables are loaded into the RSSD during
Replication Server installation. System tables hold information that
Replication Server requiresto send and receive replicated data, and include:

e Descriptions of replicated data and related information
e Security records for Replication Server users

«  Routing information for other sites

»  Access methods for the local databases

*  Other administrative information

Refer to Chapter 8, “ Replication Server System Tables,” in the Replication
Server Reference Manual for a comprehensive list of system tables.
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System table contents are modified during Replication Server activities, such
as the execution of RCL commands or Sybase Central procedures. Only the
replication system administrator, or members of thers_systabgroup group, can
alter the system tables.

To query the system tables and find status information:
e Use Sybase Central to view replication system details and properties.

» UseReplication Server system information or system administration
commands. See “ System Information Commands” and “ System
Administration Commands’ in Chapter 1, “ Introduction to the Replication
Command Language,” in the Replication Server Reference Manual.

e Use Adaptive Server stored procedures to display information about the
replication system. Refer to Chapter 5, “ Adaptive Server Commands and
System Procedures’ in the Replication Server Reference Manual.

Warning! RSSD tables are for internal use by Replication Server only. You
should never modify RSSD tablesdirectly unlessdirected by Sybase Technical
Support.

RSSD and Replication Agent specifications

The RSSD is dedicated to the Replication Server that it supports; do not use it
to store user data. However, asingle data server may contain the RSSD and
user databases. The database device space for the RSSD must be at |east 20MB
(10MB for data and 10MB for the log). It is best to put the database and the
database log on separate devices.

A Replication Agent is needed for the RSSD if the Replication Server isthe
source for any route. If thisis true, Replication Server distributes some of the
information in its RSSD to other Replication Servers. See Chapter 6,
“Managing Routes” for more information.
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Client applications

Sybase Central
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A client application is a program that accesses a data server. When the data
server is Adaptive Server, applications can be programs created with Open
Client Client-Library™ or DB-Library™, Embedded SQL ™, or any other
front-end development tool that is compatible with the Open Client/Server
Interfaces such as PowerBuilder®. Open Client/Server includes routines and
protocols for client/server communications.

In asimple replication system, clients update primary databases and
Replication Server updates replicate databases. By replicating stored
procedures, clients can update primary data from any replicate database.

Sybase Central is a graphical management tool for Sybase products. It
implements the Sybase enterprise management strategy, which calls for a
single management console, seamlessly integrated, across all server and
middleware products. It connects to and manages Sybase products that are
running on any Sybase-supported platform.

The Replication Manager is aplug-in to Sybase Central, which allows you to
develop, manage, and monitor areplication environment.

With its easy-to-use interface, Replication Manager alows you to perform
many administrative tasks that you would otherwise use RCL commands to
perform, including:

«  Creating, altering, and deleting Replication Server objects.

e Managing, monitoring, and troubleshooting replication system
components.

* Monitoring the availability of servers and the state of connections and
routes.

»  Generating the RCL scriptsfor al Replication Server objects. Providing a
script editor window that allows users to submit RCL or SQL to a server.

* Managing areplication domain, including configuration parameters for
Replication Servers, Replication Agents, RepAgent threads, connections,
and routes.

«  Controlling the flow of data by suspending and resuming connections and
routes.

e Displaying transactions in Replication Server stable queues.
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» Displaying transactionsin Replication Server exception log and allowing
the user to edit and resubmit transactions.

e Managing awarm standby environment.

Note Sybase Central is available on Windows 2000, Windows 2003, and all
UNIX platforms that Replication Server supports.

Replication Manager (RM) plug-in to Sybase Central

Replication Manager is a management utility for developing, managing, and
monitoring replication environments. It allowsyou to create replication objects
such as connections, routes, replication definitions, and subscriptions.

Replication Monitoring Services (RMS)

Replication Monitoring Servicesis amonitoring tool that you can use if your
replication environment isfairly complex, involving ten or more servers. RMS
allows you to monitor various servers and components in your environment,
acting asamiddle layer between the Replication Manager and the serversin
the replication environment. RM S also provides the ability to control the flow
of dataand set the configuration parameters.

Specifying data for replication
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Replication Server usestherelational database model to represent datain tables
that have afixed number of columns and avarying number of rows. Each table
you want to replicate must have one or more columns that can be used asa
primary key to uniquely identify each row.

Replication Server |letsyou define the dataand stored proceduresthat you want
to replicate at remote databases, as well as letting you specify the destination
databases themselves. As part of design and planning, you designate source
and destination databases for your replication system and create the routes that
replicated data follows from one Replication Server to another.
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In general, a source database contains primary data and may be called the
primary database, while a destination database contains replicate data and
may be called the replicate database. Depending on your implementation, the
same database may contain both primary and replicate data. Transactions or
stored procedure executions are replicated from primary to replicate databases.
Stored procedure executions may also be replicated from replicate to primary
databases.

See “Replication Server basic primary copy model” on page 6 for details.

Replication definitions and subscriptions for tables

You create one or more replication definitions to describe each primary
(source) table. A replication definition listsatable's columnsand datatypes, the
columns that make up the primary key, the columns that can be used in
subscribing to the primary data, and specifies the location of the primary
version of the table.

A replication definition may include additional settings to let you customize
how you will useit. For example, you can create areplication definition just
for replicating into a standby database in awarm standby application. Or, see
Chapter 9, “Managing Replicated Tables’ for more information.

You then create subscriptions for transactions on the data defined in the
replication definition. A subscription instructs Replication Server to copy
transactions for all rows or for qualifying rows only. Copies of atable can be
limited to only the rows or columns needed.

Typically, creating a subscription causes Replication Server to copy theinitial
reguested data from the primary database to the replicate database. This
processis called subscription materialization. Once the subscription is
created and materialized, Replication Server begins distributing database
operations for the primary data as they occur. See Chapter 11, “Managing
Subscriptions” for details.

Replication definitions for database objects
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Using multisite availability (MSA), you create a single database replication
definition to describe the datato be sent to the replicate database. The database
replication definition describes the database objects that are to be replicated.
You can choose to replicate, or not replicate, individual tables, transactions,
functions, system stored procedures, and DDL.
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You then create a single database subscription at each subscribing database
for the data described in the database replication definition. Database
subscriptions cannot limit the data copied.

MSA provides asimple replication methodology that requires only one
replication definition for the primary database and only one subscription for
each subscribing database. If you want to transform the data, replicate minimal
columns, or use primary keysto improve performance, you must add table and
function replication definitions.

See Chapter 12, “ Managing Replicated Objects Using M ultisite Availability,”
for more information.

Replication definitions for stored procedures

For certain operations, replication of stored procedures may offer significant
performance improvements over table replication. In addition, you can
replicate stored procedures to update data from areplicate database to a
primary database. A replication definition of a stored procedureiscalled a
function replication definition.

Benefits of replicated functions over normal replication
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Adaptive Server logs arecord for each row modified by a Transact-SQL
command. When a single Transact-SQL command modifies multiple rows,
Replication Server treats each log record received from the Replication Agent
as a separate command in the transaction. For example, to replicate the results
of asingle update command that modifies 1000 rows in the primary database,
Replication Server may execute 1000 update commands in each replicate
database.

Commands that modify many rows can affect performance of replicate
Adaptive Servers and the replication system. The volume of rows delivered
through the replication system may use al available space in stable queues.

If an application updates multiple rowsin aprimary table, you can use
replicated stored proceduresto maintain datain destination databases. Because
commands in stored procedures can modify multiple rows, using stored
procedures allows you to update rows in replicate databases without passing
images of the rows through the replication system. Only a single record
reflecting stored-procedure execution and its parameters replicates through the
system.
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With Replication Server 15.2, you can use SQL statement replication to
improve the perfornance for a single Transact-SQL command which modifies
multiple rows. See “SQL statement replication,” in Chapter 4, “ Performance
Tuning” in the Replication Server Administration Guide Volume 2.

Using replicated functions

A function replication definition describes a replicated stored procedure and
includes:

e The parameters and datatypes

* Thelocation of the primary data that the stored procedure may modify

* Parametersthat can be used in subscribing to stored-procedure executions
«  The name of the stored procedure to execute at the destination database
There are two types of replicated function delivery:

« Applied —executed at primary databases first and affect primary data.
Replication Servers propagate the stored procedure and its parameters,
applying data changes asynchronously at replicate sites that have
subscriptions for an applied function replication definition. The
maintenance user executes the applied function at the replicate sites.

* Request —executed at primary databases first and affect primary data.
Replication Servers propagate the stored procedure and its parameters,
applying data changes asynchronoudly at replicate sites that have
subscriptions for arequest function replication definition. The same user
who executes the stored procedure at the primary databases executes the
reguest function at the replicate sites.

Typically, the request function delivery is used to modify the remote data
asynchronously at databases on other sites. The changes are replicated
back to the originating site via either normal data replication or applied
function delivery.

See Chapter 10, “Managing Replicated Functions’ and Chapter 11,
“Managing Subscriptions” for details.
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Publications

A publication lets you collect replication definitions for related tables and
stored procedures and then subscribe to them as a group. You create
publications at the primary Replication Server and subscribe to them at the
destination Replication Server.

When you use publications, you create and manage these objects:

Article —identifies areplication definition, primary database, and publication.
It may also limit the number of rows or parameters sent to the replicate
database.

Publication — a collection of articles from a primary database.

Publication subscription — a subscription to a publication. When you create a
publication subscription, Replication Server creates a subscription for each
articlein the publication.

Publications allow you to group replication definitions and subscriptionsin a
manner that makes sensefor your system. It also allowsyouto create and check
the status of only one subscription for a set of tables and procedures.

Overview of replicating tables

This section summarizes how to replicate transaction data between a primary
(source) and replicate (destination) table. For moredetails, see“Marking tables
for replication” on page 281 and “ Subscription example” on page 391.
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At the replicate data server: Create a copy of atable into which datawill
be replicated from the primary table. The copy may contain all or a subset
of the columns from the primary table.

At the primary Replication Server: Create areplication definition to
identify the table data you want to replicate. You can create one or more
replication definitions per table that can be replicated into different
replicate databases. You can also create replication definitions for stored
procedures. See Chapter 10, “Managing Replicated Functions” for
details.

Once you have created a replication definition, transactions are available
for replication to qualifying destination Replication Serversthat subscribe
to the replication definition.
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You can create a set of articles that reference replication definitions and
group them in apublication. If you want to limit the transactions sent to
the replicate database to those that affect certain rows, use awhere clause
inthe article.

At the primary Adaptive Server: Usethe sp_setreptable system procedure
to mark atable as replicated.

When you mark atable as replicated in the primary data server, the
Replication Agent for the primary database can forward the table’s
transactions to the primary Replication Server.

If you want to replicate text, unitext, or image columns, you may also need
to use the sp_setrepcol system procedure.

If you use a different data source with a Replication Agent, refer to your
Replication Agent documentation for information about marking primary
objectsfor replication.

At replicate Replication Servers: Create a subscription for replication
definitions that were created in primary Replication Servers. A
subscription allows the replicate table to receive theinitial data from the
primary table through a process known as materialization, and to begin
receiving subsequent replicated data updates.

You can create multiple subscriptions for each replication definition, but a
replicate table can subscribe to only onereplication definition. You can set
up a subscription to receive al transactions for areplicate table, or use a

where clause to receive just the transactions that affect certain rows.

Create publication subscriptions for publications created at the primary
Replication Server. When you do so, Replication Server creates an article
subscription for each article in the publication.

Creating subscriptions compl etes the process of replicating data. See
Chapter 11, “Managing Subscriptions” for details.

Commands for managing replicated data
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Refer to the following resourcesfor detailed information about each command
used to manage replicate data:

Replication Manager plug-in help lists tasks and concepts for working
with table replication definitions, function replication definitions, and
subscriptions in Sybase Central.
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e Table9-1o0n page 257 liststhe Replication Server commands for working
with table replication definitions.

e Table 10-1 on page 341 lists the Replication Server commands for
working with function replication definitions.

e Table 9-3 0on page 322 liststhe Replication Server commands for working
with publications.

e Table 11-3 on page 379 lists the Replication Server commands for
working with subscriptions.

e Table 11-5 on page 405 lists the commands for working with publication
subscriptions.

Establishing Replication Server connections

Interfaces file
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Replication Server uses the Open Client/Server Interfaces to communicate
between client applications and servers.

Server programs, including Replication Servers, Adaptive Servers, and
gateway software for other data servers, are registered in adirectory service—
either an interfacesfile or a Lightweight Directory Access Protocol (LDAP)
server—so that client applications and other server programs can locate them.

Note If you are using network-based security, use the directory services of
your network security mechanism to register Replication Servers, Adaptive
Servers, and gateway software. Refer to the documentation that comes with
your network-based security mechanism for details.

Theinterfaces file contains network definitions for serversin the replication
system, including Replication Servers and data servers.

Generally, oneinterfacesfile at each site contains entries for all local and
remote Replication Serversand data servers. The entry for each server includes
its unigue name and the network information that other servers and client
programs need to connect with it. The interfacesfile at a site requires entries
for these components:
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e |D Server (if Replication Server is not also the ID Server)
e Replication Server

e RSSD Adaptive Server or ERSSD SQL Anywhere for this Replication
Server

« ERSSD Replication Agent if arouteisto be created from the current site
« Dataservers with databases managed by this Replication Server
e Backup Server to back up Adaptive Server databases, including RSSDs

e Replication Servers at other sites that manage databases containing
primary datathat is replicated to this site

* Replication Servers at other sites with subscriptions for primary data
maintained at this site

e Other Replication Servers to which this Replication Server has aroute
with no intermediate Replication Servers

You can use the default interfaces file or you can specify an aternative
interfaces file at the command line when you start Replication Server. The
interfaces file is usually located in the Sybase release directory. Use a text
editor to modify theinterfacesfile. Refer to the Replication Server installation
and configuration guides for your platform for more information.

LDAP server

An LDAP server provides global directory services for sharing component
information such as server names and connection properties. LDAP directory
servicesallow componentsto look up directory information in anetwork-based
system.

Any type of LDAP service or gateway isan LDAP server. An LDAP driver
calls LDAP client libraries to establish connections to an LDAP server. The
LDAP driver and client libraries define the communication protocol and
content of messages exchanged between clients and servers. LDAP runs
directly over the Transmission Control Protocol (TCP).

When the LDAP driver connectsto the LDAP server, the server establishesthe
connection based on one of two authentication models:

*  Anonymous access — which does not require any authentication
information, and is used typically for read-only privileges, or
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e User name and password access —which is different from the user name
and password used to access Replication Server.

Replication Server uses the access information as an extension to the LDAP
URL. Access information is taken from thisfile:

e $SYBASE/$SYBASE_OCSconfig/libtcl.cfg
*  %SYBASEY%\%SYBASE OC%\ini\libtcl.cfg (Windows 2000, 2003)

Replication Server uses Open Client/Server libraries to connect to LDAP
servers and Open Client/Server configurations and procedures to set up and
maintain LDAP services. See the Replication Server Configuration Guide for
your platform for directions on how to set up an LDAP directory. For detailed
information about Open Client/Server LDAP support, see the Open Client
Client-Library/C Reference Manual.

Making Replication Server connections
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To connect data serversand Replication Serversat thesitesonaL AN or WAN,
the replication system administrator at each site defines connections and
routes.

Organizing connections and routesis fundamental in planning replication. The
connections and routes you establish determine the number of Replication
Server components you need. In addition, how you map replication between
source and destination databases can impact system performance and data
availability.

To specify where datais copied requires that you create the following paths or
message streams between Replication Servers and between Replication
Servers and databases in the system:

» A connection from a Replication Server to a database

Replication Servers distribute transactions received from primary
databases through connections to the replicate databases they manage. A
Replication Server may have connections to several databases, but each
database can have only one connection from a Replication Server.

Warm standby applications also use alogical connection, which
represents both a database and its standby database.

» Aroutefrom aReplication Server to another Replication Server
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From each source Replication Server that manages databases containing
primary data, you must specify aroute to each destination Replication
Server that subscribesto the data.

You can specify adirect route from a source Replication Server to a
destination Replication Server, or an indirect route, with intermediate
Replication Servers between the source and destination Replication
Servers.

Figure 2-2 depicts an enterprise with several locationsin Europe. A New York
Replication Server routes all information for Europe through the London
Replication Server. Thisarrangement reducesthe number of direct connections
the New York Replication Server makes and reduces WAN traffic. Datais sent
once from New York to London, rather than from New York to each European
location. The London Replication Server distributes the replicated data to the
other European locations.

Refer to the Replication Server Design Guidefor detailsand rules on designing
routes and connections for a replication system.

See Chapter 6, “Managing Routes’ and Chapter 7, “Managing Database
Connections’ for guidelines and procedures on when and how to create routes
and connections.

See Chapter 3, “Managing Warm Standby Applications” in the Replication
Server Administration Guide Volume 2 for more information about logical
connections.
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Figure 2-2: Routes and connections
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Specifying database operations
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Replication Server distributes database operations from a primary database to
destination Replication Servers as functions that consist of aname and a set of
data parameters. The destination Replication Server then usesfunction strings
to map functions to the commands recognized by the destination data server.
These commands represent transaction-control directives (begin transaction or
commit transaction) or data-manipulation instructions (insert, update, or delete).
The function string serves as a template or meta-command that transforms a
function to a data-server-specific command. The use of function strings makes
it possible for a primary site to replicate data to multiple heterogeneous data
servers. Function strings are categorized into function-string classes
according to data server type.
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Function strings
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For example, aprimary Replication Server transmitsthers_insert functionto a
destination Replication Server, which uses the appropriate function string to

translate the function into theinsert command specific for the dataserver inuse
at that site, whether the database is Adaptive Server, DB2, or another database.

There are two types of functions:

e Systemfunctions — represent data-server operations with function strings
supplied by Replication Server or available when you install anew
database to the replication system.

e User-defined functions — allow you to customize Replication Server
applications to distribute stored procedures.

See Chapter 2, “ Customizing Database Operations’ in the Replication Server
Administration Guide Volume 2 for details.

Function strings for functions can be automatically generated for function-
string classes that come with Replication Server. Function strings must be
customized for any function-string class that the user creates that does not
inherit its functions strings from one of the provided classes. To customize a
function string, you modify an existing function string with data-server-
specific commands or by invoking a remote procedure call (RPC). A
customized function string can aso contain function string variables that
represent the values of columns, procedure parameters, system-defined
information, and user-defined variables. Replication Server replaces the
variables with actual values before sending function strings to the data server.

See Chapter 2, “ Customizing Database Operations’ in the Replication Server
Administration Guide Volume 2 for details.
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Function-string classes

A function-string class comprisesall of the function strings used with atype of
database. Replication Server provides function-string classes for Adaptive
Server and with version 15.2, Replication Server provides function-string
classesfor non-ASE dataservers; IBM DB2 UDB, Microsoft SQL Server, and
Oracle. Although function strings may contain data-server-specific
instructions, they can often be used with several databases maintained by the
same data server type. You can create classes with all new function strings or
create aderived class that inherits function strings from an existing parent
class.

Transaction handling with Replication Server

Replication Server depends on data servers to provide the transaction-
processing services needed to protect stored data. To ensure the integrity of
distributed data, data servers must comply with the following transaction-
processing conventions:

e A transaction is one unit of work. Either all operationsin the transaction
are performed or none are performed.

e Transaction results are permanent. A transaction cannot be arbitrarily
undone after it is committed.

Replication Server copies committed transactions from primary sitesto
destination sites. It distributes transactions in the order they are committed so
that copied data passes through the same states as the primary data.

Figure 2-3 illustrates Replication Server method for trand ating transactions.
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Figure 2-3: Translating transactions
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Once the primary Replication Server sends transactions to subscribing sites,
destination Replication Servers store the transactions in the outbound Data
Server Interface (DSI) stable queue.

Stable queues

When you install Replication Server, you set up adisk partition that
Replication Server uses to establish stable queues. During replication
operations, Replication Server temporarily stores updates in these queues. You
can add more partitionslater if your replication system requires more space for
stable queues.

There are three types of stable queues, each of which stores adifferent type of
data:

«  Inbound queue — holds messages only from a Replication Agent. If the
database you add contains primary data, or if request stored proceduresare
to be executed in the database for asynchronous delivery, Replication
Server creates an inbound queue and prepares to accept messages from a
Replication Agent for the database.

e Outbound queue — holds messages for a replicate database or areplicate
Replication Server. Thereis one outbound queue for each of these
destinations:
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Queue management
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e For each replicate database managed by a Replication Server, thereis
aData Server Interface (DSI) outbound queue.

e For every Replication Server to which a Replication Server has a
route, there is a Replication Server Interface (RSI) outbound queue.

e Subscription materialization queue — holds messages related to newly
created or dropped subscriptions. This queue stores avalid transactional
“snapshot” from the primary database during subscription materialization
or from areplicate database during dematerialization.

See“ Partitionsfor stable queues’ on page 50 for physical queue requirements.

See the Replication Server Troubleshooting Guide for information on how to
examine queue contents for troubleshooting purposes.

Each queueis managed by a Stable Queue Manager (SQM) thread. Threadsare
subprocesses that manage specific tasks, such as receiving messages. Some
gueues a so have an additional Stable Queue Transaction (SQT) thread. See
“Processing inthe primary Replication Server” on page 130 in the Replication
Server Administration Guide Volume 2 for details on the SQM and SQT
threads.

When transactions are ready to leave the stable queue, one of these threads
submits the transactions in the queue:

» Data Server Interface (DSI) thread — manages the connection with the
data server.

* Replication Server Interface (RSI) thread — manages the connection
with the replicate Replication Server.

The enhanced queue dump commands, gives you flexibility in identifying the
stable queues, controlling the stable queue contents to dump, and supporting
additional output file options. Replication Server aso introduces commands
that allow you to delete and restore specific transactions from the SQM.

These are the commands that you can use for managing stable queues:
* sysadmin dump_queue

* sysadmin sqt_dump_queue

*  resume connection

* sysadmin log_first_tran
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DSl thread
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* sysadmin sqm_zap_tran
*  sysadmin sqm_unzap_tran
e sysadmin dump_tran

See the Replication Server Reference Manual for detailed information about
these commands.

The DSI thread translates the transaction modificationsinto RPCs or the
language as specified by the function strings in the function-string class
assigned to the destination database.

Replication Server starts DSI threads to submit transactions to areplicate
database to which it has a connection.

The DSl thread performs the following tasks:
*  Collects small transactions into groups by commit order.

* Mapsfunctionsto function strings according to the function-string class
assigned to the database connection.

»  Executes the transactionsin the replicate database.

» Takesaction on any errors returned by the data server; depending on the
assigned error actions, also records any failed transactionsin the
exceptionslog.

To improve performance in sending transactions from a Replication Server to
areplicate database, you can configure a database connection so that
transactions are applied using multiple DS threads. See “Using parallel DS
threads’ on page 158 in the Replication Server Administration Guide Volume
2 for adescription of thisfeature.

Replication Server version 15.2 introduces support for bulk copy-intoimprove
performance when replicating large batches of insert statements on the same
table in Adaptive Server® Enterprise 12.0 and later. Replication Server
implements bulk copy-in using the Open Client™ Open Server™ Bulk-
Library. See ““ Support for DSI bulk copy-in” on page 185 in the Replication
Server Administration Guide Volume 2.

The DSl thread may apply a mixture of transactions from all data sources
supported by the Replication Server. The transactions are processed in the
single outbound stable queue for the destination data server.
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RSI thread

RS threads send messages from one Replication Server to another. Thereis
one RS thread for each destination Replication Server.

The primary Replication Server processes transactions, causing those destined
for other Replication Serversto be written to RSI outbound queues. An RS
thread logs in to each destination Replication Server and transfers messages
from the stable queue to the destination Replication Server.

When adirect route is created from one Replication Server to another, an RSI
thread in the source Replication Server logs in to the destination Replication
Server. When an indirect route is created, Replication Server does not create a
new stable queue and RS| thread. Messages for indirect routes are handled by
the RSl thread for the direct route. For more information, see “ Establishing
Replication Server connections’ on page 40.

Partitions for stable queues
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Replication Server stores messages destined for data servers or other siteson
partitions. It allocates the space in partitions to stable queues and operatesin
1IMB chunks called segments. Each stable queue holds messages to be
delivered to another Replication Server or to a database.

Thers_init program assignstheinitial partition to the Replication Server. Refer
to the Replication Server installation and configuration guides for more
information about working with partitionsin rs_init.

The minimum initia partition is 20MB. You may need additional partitions,
depending on the number of databases the Replication Server managesand the
number of remote sites to which the Replication Server distributes messages.
Larger partitions may also be necessary when subscriptions are initiated or
when there are long-running transactions.

A Replication Server can have any number of partitions of varying sizes. The
sum of the partition sizes is the Replication Server capacity for queued
transactions.

Use the create partition command to assign additional partitions. See the
Replication Server Reference Manual for details.

When choosing a partition for Replication Server, consider these guidelines:
» Replication Server partitions should be operating system raw partitions.

» Do not mount the partition for use by the operating system.
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« Do not usethe partition for any other purpose, such as storing file systems,
maintaining swap space, or locating Adaptive Server devices.

e Allocate the entire partition to Replication Server. If you alocate just a
portion of apartition for Replication Server, you cannot use the remainder
for any other purpose.

« Do not alow any users read/write permissions on the partition unless the
user is going to start Replication Server.

You can choose how Replication Server allocates queue segmentsto partitions
or you can use the default mechanism. The default mechanism assigns queue
segmentsto the next partition in an ordered list. Usethealter connection or alter
route command to choose a different allocation mechanism. See “Allocating
gueue segments’ on page 201 in the Replication Server Administration Guide
Volume 2 for more information.

Using disk files for stable queues

Partitions can be either raw disk partitions, which is preferable, or operating
system files. Where a choice is available, raw disk partitions provide the best
recoverability, since disk writes to raw disk partitions are not buffered by the
operating system.

To use adisk file for a partition, create the file before you execute the create
partition command. You can create an empty file and set its permissions so that
Replication Server canread and writeto thefile. Replication Server extendsthe
file to the size you specify.

Distributed concurrency control

Administration Guide

Data servers that store primary data provide most of the concurrency control
needed for the distributed database system. If atransaction fails to update a
primary version of atable, the primary Replication Server does not distribute
the update to other sites.

When atransaction succeeds in updating primary data, the Replication Server
distributes the changes. Unless afailure occurs, the update succeeds at all sites
with subscriptions to the data.
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Transactions that modify data in multiple databases

A transaction that modifies primary datain more than one data server may
require additional concurrency control. According to the transaction
processing requirements, either all of the operations in the transaction must be
performed, or none of them. If atransaction fails on one data server, it must be
rolled back on all other data servers updated in the transaction.

If a multi-database transaction is replicated, updates to each database flow to
replicate databases as independent transactions because thereis one
Replication Agent per database.

Failed replicate table updates
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A modification to primary data may fail to update a copy of the dataat a
subscribing site. The primary version isthe “officia” copy and updates that
succeed there are expected to succeed at subscribing sites with copies.

If the updates do not succeed, one of the following reasons may explain why:

* Replicate and primary versions are out of sync following a system
recovery and aloss has been detected.

See Chapter 7, “Replication System Recovery” in the Replication Server
Administration Guide Volume 2 for more information.

e Thedataserver storing the copy of the table has constraints that are not
enforced by the data server storing the primary version.

e Thedataserver storing the copy of the table rejects the transaction due to
asystem failure, such aslack of spacein the database or afull transaction
log.

When atransaction fails, Replication Server records the transaction in an
exceptions log for handling that is appropriate to the application. Replication
Server offers error handling flexibility through its error action feature. This
feature allows responses to data server errors based on your own defined
configuration settings. For example, you can specify that transactions be
retried at the site where they failed.

A client at each site must resolve transactions in the exceptions log, because
the appropriate resolution is application-dependent. In some cases, you can
automate the resolution by encapsulating the logic for handling rejected
transactions in an intelligent application program.
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Transaction processing by the Replication Agent

The Replication Agent scansthe database transaction log and sendstransaction
information to the Replication Server for distribution to subscribing databases.

This section describes transaction processing by Adaptive Server RepAgent
thread. Other Replication Agents may work differently.

Coordinating Adaptive Server log truncation

Aslong as there is space in the Adaptive Server database transaction log,
Adaptive Server continues to process transactions. To prevent the log from
filling up, it must be emptied (“truncated”) periodically. You can use the
Adaptive Server dump transaction command or set the Adaptive Server trunc
log on chkpt option to “on” so that the log truncates automatically.

Each primary database maintains primary and secondary truncation pointsin
its database log. The primary truncation point marks the last log record
Adaptive Server has finished processing. The secondary truncation point
normally marksthe log record that contains the begin transaction command for
the oldest open transaction not yet fully applied by Replication Server.
Replication Server storesacopy of thelatest secondary truncation point in the
rs_locater table of the RSSD.

RepAgent requests a new secondary truncation point when it has scanned a
predetermined number (batch) of records or has reached the end of the log and
thereisno new activity. Replication Server acknowledges receipt of abatch of
transaction records by giving RepAgent the information that allowsit to move
the secondary transaction point.

Adaptive Server makes sure that only transactions already processed and
passed to the Replication Server are del eted by never truncating thelog past the
secondary truncation point.

RepAgent updates the secondary truncation point as shown in Figure 2-4.
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Figure 2-4: Adaptive Server log truncation
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1 RepAgent requests a new secondary truncation point from the primary
Replication Server.

2 Theprimary Replication Server returns the latest secondary truncation
point to the RepAgent and also writesit into the rs_locater system table.

3 RepAgent updates the secondary truncation point in the transaction log.

4 At the next checkpoint or dump transaction command, the log is truncated
up to the new secondary truncation point.

Schema information describes the structure of the database. Each time you
change the schema of a database object—such as dropping atable, creating a
clustered index, or renaming a column—Adaptive Server records current
schema information for that object. Thus, when RepAgent scans the
transaction log, it can always retrieve the correct schemafor atable or
procedure—even if the original database object has been changed or no longer
exists. You do not need to drain the transaction log before executing schema
changes at the primary site.
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CHAPTER 3 Managing Replication Server
with Sybase Central

This chapter describes how you can manage your replication environment
using the Replication Manager (RM) plug-in and Replication Monitoring
Services (RMYS). Sybaseintegratesits systems management toolsinto one
desktop product, called Sybase Central. Each server product, such as
Replication Server or Adaptive Server, can be managed from Sybase

Central.
Topic Page
Using Replication Manager from Sybase Central 55
Setting up areplication environment 66
Monitoring areplication environment using RMS 77

See “Replication system components’ on page 25, for a detailed
description of Replication Manager and Replication Monitoring Services.

Using Replication Manager from Sybase Central

This section describes how to use the Replication Manager plug-in with
Sybase Central.

Starting and stopping Sybase Central
This section explains how to start and stop Sybase Central.

Starting Sybase Central

On Windows Start Sybase Central using any of the standard methodsfor your Windows
operating system, such as:

e Select Start | Programs | Sybase | Sybase Central v6.0.
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e Create ashortcut on your desktop for Sybase Central.

»  Double-click scjview.exe in the to %SYBASEYo\Shared\Sybase Central
6.0.0/win32 and double-click .

e Add Sybase Central to your Startup program group.

On UNIX Start Sybase Central by going to $SYBASE/shared/sybcentral 600 and
executing scjview.sh.

Stopping Sybase Central
To stop Sybase Central on Windows or UNIX, select File | Exit.

Getting started
After installing and configuring Replication Server:
1 Start Sybase Central.

2 UseRM to create anew replication environment that includes all data
servers, Replication Servers, and Replication Agentsthat participatein the
replication.

Replication Manager displays a two-pane window that containsicons for the

servers managed in the environment. Use this window to monitor the status of
the servers and to execute menu commandsto diagnose and manage the servers
and other components of your replication system.

Using online help

The Replication Manager plug-in provides online help that presents
information on a broad range of help topics. The instructions for performing
specific tasks using the Replication Manager through Sybase Central are
detailed in the online help.

There are two types of help in the Replication Manager plug-in:
» Topic help
»  Tooltips and status bar messages
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Topic help

Topic help describes how to use Sybase Central to manage your replication

system. To display topic-level help, select Help from the Sybase Central main

menu, then select Replication Manager Online Help.

The Replication Manager help browser opens with two panes. The |eft pane

displaysthe table of contents, and the right pane displays contents of the

selected topic.

Click the Contents tab to browse through the topics by category.

»  Book icons represent headings. Double-click a book icon to see the sub
entries under that heading. Sub entries can be other book icons or page
icons.

Topic headings are organized around Replication Server concepts (for
example, Managing Users, Managing Database Connections, and others)
for easy reference.

» Pageicons represent topics that describe tasks, or concepts that
correspond to the heading under whichthey arelisted. Topicsare generally
organized in the order that you would perform procedures under that
heading. Double-click a page icon to display atopic.

Tooltips

Tooltips are small pop-up windows that provide a description of acontrol (that
is, atoolbar button or menu option) when apointer is moved over that control.

Using the Replication Manager GUI

The Replication Manager user interface displays within the Sybase Central
framework. The main window allows you to access replication environment
and server objects.

Figure 3-1 shows Replication Manager in the Sybase Central main window.
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Figure 3-1: Replication Manager in Sybase Central main window
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The main window isdivided into left and right panes. When you are connected
to areplication environment:

e Theleft pane displays ahierarchical list, or object tree, which shows:
» lconsfor folders and objects in the replication environment

» lconsfor other plug-ins, such as the Sybase Central plug-in for
Adaptive Server Enterprise, if they areinstalled

»  Theright pane displays the contents of the folder or object selected in the
left pane.

To adjust the size of the panes, use the mouse pointer to drag the splitter bar to
the left or right.

Selecting folder and object icons

The main window includes folder icons and object icons:
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Using the Details list

Each folder icon contains al objects of its type within the replication
environment. For example, the Connections folder shows all connections.
Folder icons can appear in either the left or right pane.

Note A Replication Server connection is associated with one database in
an Adaptive Server.

Each object icon represents one server object, such as a database, atable,
areplication definition, or a connection. Some objects contain other
objects, such as a database containing tables.

To select an abject, click itsicon. The type of object selected determines the
range of commands available. For most activities, you must select an object
before you can perform any operation on it.

When you select an object in the left pane, one or more tabs appear intheright
pane. For most objects, asingle tab called “ Details’ is displayed, containing a
list of general information about the object.

The Details list displays:

Sub components, which are replication or database objects that are
contained in another object.

Function components, which invoke a wizard when double-clicked.

Note When you select athread object, several tabs appear in the right
pane.

Moving through the Sybase Central object tree
To see different parts of the object tree, use the following techniques:
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To movevertically through the current display, usethe scroll bar on theleft
or right pane.

To expand or collapse the list to show different levels of detail, do one of
the following:

e Click the plus or minus buttons. A plus button next to an icon
indicatesthat thelist of objectsfor that icon can be expanded. A minus
button indicates that the list of objects for theicon is fully expanded.
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e Double-click afolder icon, which expands the list in the right pane
and changestheview to alist of objectsin thefolder. For most objects,
double-clicking an object iconin theright pane opensaproperty sheet
that displays information.

Customizing the display

To hide the folders, toolbar, status bar, or event log, select Folders, Toolbar
Status Bar, or Event Log from the View menu. To redisplay, repeat the
procedure.

To move the display of the right pane tabs from top to bottom or from left to
right, select Tools | Options.

Using keyboard shortcuts

In addition to using a mouse, you can use keyboard shortcuts to choose menu
commands and navigate through dialog boxes.

Every menu title and menu command has an underlined letter, called a
mnemonic. To select amenu, press Alt+mnemonic. To choose a menu
command, press the mnemonic key. You can execute some commands directly
by pressing Ctrl plus another key, or by pressing a function key. These
shortcuts are listed on the menus.

To navigate to different controls (for example, fields, lists, and buttons) in a
dialog box or property sheet, use the Tab key. To select different tabsin a
property sheet, use the Tab key to select the current tab, then use the left and
right arrow keysto select other tabs.

Using menus and toolbars

Context menu
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This section describes the Sybase Central menus and tool bar.

To activate a context menu, right-click an object icon. From the menu that
appears, choose the appropriate command.

A context menu is specific to the selected object and contains commands that
are executed against the selected objects. You can execute some commands
against multiple objects at once.
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Toolbar and status bar

Toolbar

Status bar

The Sybase Central toolbar provides quick aternatives for executing
frequently used menu commands. The status bar provides information about
the selected menu item.

To display or hide the toolbar or status bar, toggle the Toolbar or Status Bar
command on the View menu.

The toolbar has the following controls:

e A drop-down list box that displays the hierarchy of the currently selected
object. You can select an object higher up the hierarchy to change the focus
of the main window.

«  Buttons, which provide a quick way to execute menu commands.

The status bar is an information display bar located at the bottom of the
application window. In Sybase Central, the status bar displays a brief
description of the menu command at which the cursor iscurrently pointed. The
help line appears on the left side of the status bar.

Viewing events in the log pane

Background processing
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The Replication Manager displays the Event Log pane, which shows events
that occur in the replication environment. These events can be;

- Component state changes for connections, routes, and queues
e Server availability changes

e Background thread completion

e Background processes status

« RMSevent trigger execution

Several tasks performed by the Replication Manager can be very time-
consuming, such as creating a subscription that also materializes the table.
Thesetasks are performed in the background, all owing Replication Manager to
perform other tasks. When you start a time-consuming task, Replication
Manager displays amessage window to indicate arunning process. Click Stop
Processto cancel the background process or click Close to close the window,
to continue running the process in the background.

When a background task is completed, Replication Manager puts an event
entry in the event log.
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Using script editors

To see the status of a background process at alater time, open the Background
Processes dialog, which displaysalist of al the currently running processes.

To access the Background Processes dialog, select Search | Background
Processes. The Background Processes dial og opens, displaying the following:

*  Process—the name of the process.
e Sart time— the start time of the process.

e Status—the status of the process.

Replication Manager provides two script editors; the Replication Command
Language (RCL ) script editor and the Structured Query L anguage (SQL) script
editor. Both editors operate in the same way, except the RCL script editor
highlights the RCL keywords while the SQL script editor highlights the SQL
keywords.

You can use the script editorsto view generated RCL commands, which
include syntax to create any objects such as connection, routes, and replication
definitions.

[ JAccessing the script editor

Monitoring of status
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1 Select the Replication Server object for which you want to generate RCL .
2 Right-click that object.

3  Select Generate RCL from the context menu. The selected script editor
window opens and contains the RCL needed to create the sel ected object.

The status of an environment is the state of its componen