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Chapter 1. Introduction to Distributed
Systems

Any organization that uses the Oracle relational database management
system (RDBMS) probably has multiple databases. There are a variety of
reasons why you might use more than a single database in a distributed

database system:

¢ Different databases may be associated with particular business func-
tions, such as manufacturing or human resources.

e Databases may be aligned with geographic boundaries, such as a behe-
moth database at a headquarters site and smaller databases at region-
al offices.

e Two different databases may be required to access the same data in
different ways, such as an order entry database whose transactions
are aggregated and analyzed in a data warehouse.

¢ A busy Internet commerce site may create multiple copies of the same
database to attain horizontal scalability.

e A copy of a production database may be created to serve as a develop-

ment test bed.

Sometimes the relationship between multiple databases is part of a well-
planned architecture, in which distributed databases are designed and
implemented as such from the beginning. In other cases, though, the rela-
tionship is unforeseen; it is quite common for distributed databases to
evolve as businesses expand, requirements grow, and applications
spawn. But common to all cases is the need to copy or reference data in

one or more remote databases.

A distributed database system will meet one or more of the following

objectives:
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Availability
Data must be available at the local site even when a remote site is

unreachable.

Survivability
The failure of any single database instance must not impact the ongo-

ing business.

Data collection
Regional data such as sales receipts is consolidated and aggregated at

a single site.

Data extraction
A data warehouse extracts transaction records from an online transac-

tion processing (OLTP) system.

Decentralized data

Data may be updated in several databases.

Maintenance
There must be support for activities such as load testing with data

from production in a benchmarking database.

Oracle Corporation introduced interdatabase connectivity with SQL*Net
in Oracle Version 5 and simplified its usage considerably with the data-
base links feature in Oracle Version 6, opening up a world of distributed
possibilities. Oracle now supplies a variety of techniques that you can use
to establish interdatabase connectivity and data sharing. Each technique
has its advantages and disadvantages, but in many cases the best solution

is not immediately obvious.

Before delving into Oracle’s offerings in the distributed database systems

area, I'll clarify some terminology and concepts.

Terminology and Concepts

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

10/3/22,7:21 PM 1. Introduction to Distributed Systems | Oracle Distributed Systems
I have found thatthere is a great deal of confusion surrounding the vari-
ous products and terminology from Oracle. I think it’s worthwhile to clar-
ify some of these terms up front so you’ll get the most benefit from this
book.

Database/ database instance

These terms are often used interchangeably, but they are not the same
thing. In Oracle parlance, a database is the set of physical files contain-

ing data. These files comprise tablespaces, redo logs, and control files.

A database instance (or simply instance) is the set of processes and memo-

ry structures that manipulate a database.

A database may be accessed by one or more database instances, and a

database instance may access exactly one database.

Oracle parallel server

Oracle parallel server(OPS) is a technology that allows two or more
database instances, generally on different machines, to open and ma-
nipulate one database, as shown in Figure 1.1. In other words, the
physical data files (and therefore data) in a database can be seen, in-
serted, updated, and deleted by users logging on to two or more differ-
ent instances; the instances run on different machines but access the

same physical database.

Database
PMFG.BIGWHEEL.COM

Multiple dalabase instances

on multiple nodes connect

1o & single physical dataliase,

> -
A
Node: curly Node: larry Node: moa
Oracle instance: PMGC Oracle instance: PMGL Oracle instance: PMGM

Figure 1-1. Parallel server architecture
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