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This book will help in understanding the whole architecture design of the Oracle
GoldenGate with MicroServices Architecture in HUB configuration, including
High Availability (HA) and Disaster Recovery (DR) and how to use it for different
purposes - for the upgrade/migration/data replication. How to setup/manage
OGG deployments using REST API, what is the most powerful feature of OGG
MA (in the Administration server)

The readers will be able to manage OGG deployments in different ways - via web
portal, REST API and admin client.
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Preface

This book provides step by step instructions, explanation about the whole
architecture design for Oracle GoldenGate Microservices in HUB configuration
including HA (High Availability) and DR (Disaster Recovery). This new technology
is explained in the real project’s examples for the database upgrade/migration,
data replication using OGG MA in HUB configuration, using REST API, command
line solutions or web interface. Everything is explained from the beginning of
the architecture design until full installation and administration. Book contains
also real example of the code, how to handle different activities via REST APL
Via Cloud Control will be installed OGG plugin to monitor all components.
Architecture designed is proven at the end of the book, where is explained via
example/execution that solution works as designed in the DR and HA situation.

This book will help to understand whole architecture design of the OGG MAin HUB
configuration including HA and DR and how to use it for different purposes - for
the upgrade/migration/ data replication. How setup/menage OGG deployments
using REST API, what is the most powerful feature of OGG MA (in Administration
server)

The reader will be able to manage OGG deployments in different ways - via web
portal, via REST AP], via admin client.

This book is divided into 14 chapters. They will cover everything from the
beginning until full administration, automation, and monitoring. Different readers
will find different administration possibility, command line solutions or graphical
interpretation, using REST API, admin client or Web GUI Interface. The details are
listed below.

Chapter 1: Introduction to Oracle GoldenGate in HUB Architecture - Explanation
of what is included in the book. Clear overview of the architecture design covering
High Availability and Disaster Recovery for Oracle GoldenGate Microservices in
HUB configuration. What kind of software will be used/installed. In this chapter,
how OGG MA can be used in real projects will be described. This chapter will
cover the components of OGG MA, what kind of requirements must be fulfilled
and what are OGG MA's limitations, restrictions and what is supported/not
supported in OGG MA.
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Chapter 2:  Oracle GoldenGate MicroServices Architecture in HUB
Configuration - In this chapter, HLD (High-Level Design) and LLD (Low-Level
Design) in the picture for different use cases, such as OGG MA used for upgrade
or migration; OGG MA is used for data replication in one way/bi-directional or
multi-target are explained in detail.

Chapter 3: Installation Setup: OGG in HUB Architecture - Part GI and ACFS -
This chapter will cover the details of installation of the environment where OGG
MA will be installed. How to install/ prepare source and target environment. How
to configure ACFS storage and replication using acfsutil. This chapter will cover
GI and ACFS configuration for application and database servers.

Chapter 4: Installation Setup: OGG in HUB Architecture — Part RDBMS - This
chapter is the follow-up of the previous chapter where Oracle Clusterware with
ACEFS storage is configured and installed. This chapter focuses on the database
and configuration part.

Chapter 5: Installation of OGG MA - OGG in HUB Infrastructure - Details
of the installation, step by step with description and screenshots, including the
configuration of SSL with a self-signed certificate for secure communication, how
to install and configure reverse proxy (NGINX), will be explained. The creation of
the ACFS clusterware service and dependencies for other clusterware services will
be discussed.

Chapter 6: Uni-Directional Replication Setup: OGG in HUB Architecture — In
this chapter, how to use OGG MA to upgrade Oracle database (migration from
non-multitenant to multitenant environment; using character set migration) will
be discussed. How to replicate data into another database on the schema or object
level. How to add/remove schema/object from the replication. This chapter will
cover how the DMU tool can analyze data and how it is useful in the case of
character set changes.

Chapter 7: How to- DDL, Parallelism, and REST API for Automation - How to
setup DDL replication, parallelism and how to work with automation via REST
API Real examples of using REST API and comparison of how they are reflected
in the GUI (Service manager).

Chapter 8: Bi-Directional Replication Setup OGG in HUB Architecture - Setup
and Preparation — This chapter covers setting up the source and target databases,
prerequisites and parameters. What is recommended to execute and check in the
database before starting up with the OGG Replication. In this chapter, step by
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step instructions on how to create a new deployment and reconfigure NGINX are
explained.

Chapter 9: Bi-Directional Replication Setup OGG in HUB Architecture — This
chapter contains step by step instructions on how to setup bi-directional replication,
what is required to setup directly in the OGG Service manager and at the end
bi-directional replication testing and automatic conflict detection and resolution
(ACDR) is performed.

Chapter 10: Monitoring - OGG in HUB Architecture — Setup Veridata - In this
chapter, installation of the Veridata, how to use it for data comparison and how to
configure autostartup services are covered.

Chapter 11: Monitoring- OGG in HUB Architecture- Execute Veridata and
Configure Cloud Control - In this chapter, you will learn how to use Veridata
and configure Veridata jobs for data comparison. All OGG processes should also
be monitored, therefore the chapter also covers step by step instructions on how
to install the OGG plugin to Oracle Cloud Control and how to monitor all OGG
services.

Chapter 12: Patching Oracle - OGG in HUB Architecture - Step-by-step
instructions on how to patch the whole environment - including WebLogic,
Veridata and Oracle GoldenGate

Chapter 13: Troubleshooting- OGG in HUB Architecture - During the lifetime of
the environment, some issues can arise with the components, which are a part of
the architecture. This chapter covers some of the issues and how to analyze and
solve them.

Chapter 14: Disaster Recovery Setup- OGG in HUB Architecture — This chapter
will cover, the proof that architecture is correctly designed and works as expected.
In case of an issue with any node or issue with the whole datacenter, all services
are able to handle the situation and are able to survive.
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Errata

We take immense pride in our work at BPB Publications and follow best practices
to ensure the accuracy of our content to provide with an indulging reading
experience to our subscribers. Our readers are our mirrors, and we use their inputs
to reflect and improve upon human errors, if any, that may have occurred during
the publishing processes involved. To let us maintain the quality and help us reach
out to any readers who might be having difficulties due to any unforeseen errors,
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CHAPTER 1

Introduction to

Oracle GoldenGate
in HUB Architecture

Introduction

Oracle GoldenGate Microservices Architecture (OGG MA) replicates data from
committed transactions between heterogeneous sources and targets without
impacting system performance.

Oracle GoldenGate (MA) is a new microservices architecture that provides REST-
enabled services as part of the Oracle GoldenGate environment. The REST-enabled
services provide remote configuration, administration, and monitoring through a
user-friendly environment (web interface), command line, and APIs.

It provides business continuity by replicating data, that is up to 6 times faster than
traditional data movement solutions for high availability, disaster recovery, and zero
downtime migrations.
OGG is capable of covering various topologies, as shown in the following Figure 1.1:
¢  One to one (Unidirectional)
¢ One to many (Distribution)
e Many to one (Consolidation)

¢ Many to many
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Figure 1.1: OGG replication technologies

OGG MA can be used in both homogenous and heterogeneous environments, and
it also includes character set conversion capabilities. OGG MA is very useful for
multiple use cases:

¢ Data replication between databases

e Database upgrades

¢ Database migration (from on-prem to on-prem, from on-prem to Cloud)
e Data synchronization

e High availability
Using OGG MA, we can achieve zero downtime for database upgrades or migration.

Using the Oracle Veridata tool, we can be sure, that data are 1:1 replicated. With
this tool, we can set up multiple jobs to compare data inside the database. We can
also see possible inconsistencies in data and then repair and fix reported issues/
inconsistencies. Veridata is a Java-based application that runs within the Oracle
WebLogic server.
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Structure

In this chapter, we will go over the following topics:
* Minimal hardware requirements for the OGG MA HUB server
* Software requirements for the OGG MA HUB server
¢ Oracle GoldenGate Microservices in HUB architecture
¢ Service Manager
e Administration server
e Performance Metrics server
e Distribution server
e Receiver server
¢  OGG MA limitations and restrictions
* Oracle Real Application Clusters
e Oracle Clusterware
¢ Oracle Grid Infrastructure Agents (XAG)
¢ Oracle Database Files System (DBFS)
* Oracle Advances Cluster File System (ACFS)

Objectives

This chapter gives step-by-step instructions on how to install the whole Oracle
GoldenGate Microservices Architecture in the HUB configuration. It means that
nothing will be installed on the database servers (as a source and target database
system/servers). The reason is not only to offload the source and target server and
consume server resources but to manage all migrations or replications from one
place. Everything can also be monitored via a plugin in Cloud Control. There is
a possibility to see reports and parameter files and restart the extract or replicat
process.

For this purpose, a separate server will be installed with all required software:

e Oracle GoldenGate Microservice architecture (OGG MA)

0 Binaries are required for all Oracle database versions, which we want
to cover for replication or upgrade of the database. (Downloaded will
be only one latest version of the OGG MA software, but binaries will be
installed for each Oracle database version).

* Oracle database: The database is required as a repository for Veridata.
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* Oracle Weblogic server

e Oracle Veridata server

For a secure connection, a self-signed certificate will be used (in the production, it is

recommended to use a real certificate signed by the certification authority).

Minimal hardware requirements for OGG
MA HUB server

Hardware (HW) requirements are only scaled for testing purposes. In the real
configuration, of course, it is advised to use a more powerful setup in the real

scenario. Refer to the following Table 1.1:

os Operating Linux x86-64 (used | The best is to use the latest
System for demonstration | certified version of the OS for
in the book) the OGG. To check certification,
Windows x86-64 please visit the Oracle page.
Storage Product 80GB Oracle database software
Veridata SW
Veridata agents
OGG MA
Trail files Based on the data to be
replicated
Memory 16GB OGG MA (1GB + The amount

of memory that is required for
Oracle GoldenGate depends
on the amount of data being
processed)

Veridata Agent (1GB per agent
(agent is started for each
database in scope, for example,
replication between two
databases requires two running
agents))

This is the calculation for
demonstration — minimum for
testing.
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5

Privileges

Read /write
privileges on

the installation
directory; trail files
location

Another common OS user
should not have privileges to
access OGG files, trail files, ...

Software requirements for OGG MA HUB

Table 1.1: Minimal hardware requirements for OGG MA HUB server

server
The software requirements for OGG MA HUB server are given in the following
Table 1.2:
Software Version Note
Database Oracle database 19¢c LTS = Long Time Supported
version
Oracle Multitenant architecture
Character set: AL32UTF8
Application | Java JDK 1.8 Or later
Weblogic server 14c
Oracle Veridata server 12.2.1.4.0 | Version: 12.2.1.4.0 190913 release
build 19
Oracle Veridata agent 12.2.1.4.0 | Required for the connection to
the databases; each database
requires to have started own
agent to setup communication
between Veridata and the
database.
Oracle GoldenGate 12.2.1.4.0
Agent
Oracle GoldenGate 21.3.0.0
Microservices
19c

Table 1.2: Minimal software requirements for OGG MA HUB server
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