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Introduction

The inspiration for the material contained in this book comes from my experiences
developing Oracle software and from working with fellow Oracle developers and DBAs to
help them build reliable and robust applications based on the Oracle database. The book
is basically a reflection of what I do every day and of the issues I see people encountering
each and every day.

I covered what I felt was most relevant, namely, the Oracle database and its
architecture. I could have written a similarly titled book explaining how to develop
an application using a specific language and architecture—for example, one using
JavaServer Pages that speaks to Enterprise JavaBeans, which in turn uses JDBC to
communicate with Oracle. However, at the end of the day, you really do need to
understand the topics covered in this book in order to build such an application
successfully. This book deals with what I believe needs to be universally known to
develop successfully with Oracle, whether you are a Visual Basic programmer using
ODBC, a Java programmer using E]JBs and JDBC, or a Perl programmer using DBI Perl.
This book does not promote any specific application architecture; it does not compare
three-tier to client/server. Rather, it covers what the database can do and what you must
understand about the way it works. Since the database is at the heart of any application
architecture, the book should have a broad audience.

As the title suggests, Expert Oracle Database Architecture concentrates on the
database architecture and how the database itself works. I cover the Oracle database
architecture in depth: the files, memory structures, and processes that comprise an
Oracle database and instance. I then move on to discuss important database topics such
as locking, concurrency controls, how transactions work, and redo and undo, and why it
is important for you to know about these things. Lastly, I examine the physical structures
in the database such as tables, indexes, and datatypes, covering techniques for making
optimal use of them.

Xix
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What This Book Is About

One of the problems with having plenty of development options is that it’s sometimes
hard to figure out which one might be the best choice for your particular needs.
Everyone wants as much flexibility as possible (as many choices as they can possibly
have), but they also want things to be very cut and dried—in other words, easy. Oracle
presents developers with almost unlimited choice. No one ever says, “You can’t do
that in Oracle.” Rather, they say, “How many different ways would you like to do that in
Oracle?” T hope that this book will help you make the correct choice.

This book is aimed at those people who appreciate the choice but would also like
some guidelines and practical implementation details on Oracle features and functions.
For example, Oracle has a really neat feature called parallel execution. The Oracle
documentation tells you how to use this feature and what it does. Oracle documentation
does not, however, tell you when you should use this feature and, perhaps even
more important, when you should not use this feature. It doesn’t always tell you the
implementation details of this feature, and if you're not aware of them, this can come
back to haunt you (I'm not referring to bugs, but the way the feature is supposed to work
and what it was really designed to do).

In this book, I strove to not only describe how things work but also explain when
and why you would consider using a particular feature or implementation. I feel it is
important to understand not only the “how” behind things but also the “when” and
“why” as well as the “when not” and “why not!”

Who Should Read This Book

The target audience for this book is anyone who develops applications with Oracle as
the database back end. It is a book for professional Oracle developers who need to know
how to get things done in the database. The practical nature of the book means that
many sections should also be very interesting to the DBA. Most of the examples in the
book use SQL*Plus to demonstrate the key features, so you won’t find out how to develop
areally cool GUI—but you will find out how the Oracle database works, what its key
features can do, and when they should (and should not) be used.

This book is for anyone who wants to get more out of Oracle with less work. It is for
anyone who wants to see new ways to use existing features. It is for anyone who wants
to see how these features can be applied in the real world (not just examples of how
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to use the feature, but why the feature is relevant in the first place). Another category
of people who would find this book of interest is technical managers in charge of the
developers who work on Oracle projects. In some respects, it is just as important that
they understand why knowing the database is crucial to success. This book can provide
ammunition for managers who would like to get their personnel trained in the correct
technologies or ensure that personnel already know what they need to know.

To get the most out of this book, the reader should have

e Knowledge of SQL: You don’t have to be the best SQL coder ever, but
a good working knowledge will help.

e Anunderstanding of PL/SQL: This isn’t a prerequisite, but it will help
you to absorb the examples. This book will not, for example, teach
you how to program a FOR loop or declare a record type; the Oracle
documentation and numerous books cover this well. However, that’s
not to say that you won'’t learn a lot about PL/SQL by reading this
book. You will. You'll become very intimate with many features of PL/
SQL, you'll see new ways to do things, and you’ll become aware of
packages/features that perhaps you didn’t know existed.

o Exposure to some third-generation language (3GL), such as C or Java:
I believe that anyone who can read and write code in a 3GL language
will be able to successfully read and understand the examples in this
book.

o Familiarity with the Oracle Database Concepts manual.

A few words on that last point: due to the Oracle documentation set’s vast size, many
people find it to be somewhat intimidating. If you're just starting out or haven’t read
any of it as yet, I can tell you that the Oracle Database Concepts manual is exactly the
right place to start. It’s about 600+ pages long (I know that because I wrote some of the
pages and edited every one) and touches on many of the major Oracle concepts that you
need to know about. It may not give you each and every technical detail (that’s what the
other 10,000 to 20,000 pages of documentation are for), but it will educate you on all the
important concepts. This manual touches the following topics (to name a few):

o The structures in the database and how data is organized and stored

o Distributed processing

xxi
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Oracle’s memory architecture

Oracle’s process architecture

Schema objects you will be using (tables, indexes, clusters, and so on)
Built-in datatypes and user-defined datatypes

SQL stored procedures

How transactions work

The optimizer

Data integrity

Concurrency control

I will come back to these topics myself time and time again. These are the

fundamentals. Without knowledge of them, you will create Oracle applications that are

prone to failure. I encourage you to read through the manual and get an understanding

of some of these topics.

How This Book Is Structured

This book has 15 chapters, and each is like a “minibook”—a virtually stand-alone

component. Occasionally, I refer to examples or features in other chapters, but you could

pretty much pick a chapter out of the book and read it on its own. For example, you don't

have to read Chapter 10 on database tables to understand or make use of Chapter 14 on

parallelism.

The format and style of many of the chapters is virtually identical:

xxii

An introduction to the feature or capability.

Why you might want to use the feature or capability (or not). I outline
when you would consider using this feature and when you would not
want to use it.

How to use this feature. The information here isn’t just a copy of the
material in the SQL reference; rather, it’s presented in a step-by-step
manner: here is what you need, here is what you have to do, and
these are the switches you need to go through to get started. Topics
covered in this section will include
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o How to implement the feature

o Examples, examples, examples

e How to debug this feature

o Caveats of using this feature

e How to handle errors (proactively)
e A summary to bring it all together

There will be lots of examples and lots of code, all of which is available for download
from the GitHub site. The following sections present a detailed breakdown of the content
of each chapter.

Where Can | Find the Book’s Source Code?

The best way to digest the material in this book is to thoroughly work through and
understand the hands-on examples. As you work through the examples in this book,
you may decide that you prefer to type in all the code by hand. Many readers choose

to do this because it is a good way to get familiar with the coding techniques that are
being used. Having said that, there are many complex examples in this book. Therefore,
you may opt for downloading the source code and running examples without having to
manually type them in.

All of the source code for this book can be downloaded from the GitHub website. You
do not need a GitHub account to access the source code, but we recommend signing
up to make the most of this service. To find the source code for this book (or any Apress
book):

1. Go tothe book's product page on Apress.com, located at
WWW.apress.com/9781484274989.

2. There will be a button marked Download Source Code. Click this
to be taken to the book's page on GitHub.

3. Once on GitHub, download the code as a zip using the green
button, or, if you have a GitHub account, you can clone the source
code directly to your machine using Git.

4. That'sit!
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Source code can be continuously updated after a book has published. That means
that if there are any corrections, you will always get the latest version. If for any reason
you want to get hold of the original source code, exactly as it is in your copy of the book,
you can go to https://github.com/Apress/[repository-name-here]/releases and
download release v1.0.

If you like to type in the code, you can use the source code files to check the results
you should be getting—they should be your first stop if you think you might have typed
an error. If you don't like typing, then downloading the source code from the GitHub site
is a must! Either way, the code files will help you with updates and debugging.

Tip If you have any problems accessing the source code for an Apress book,
email customerservice@springernature.com.

Setting Up Your Environment

In this section, I will cover how to set up an environment capable of executing the
examples in this book. Specifically

e Accessing an Oracle database

e How to set up the EODA account used for many of the examples in
this book

o How to setup the SCOTT/TIGER demonstration schema properly
o Installing Statspack

o Installing and running runstats, creating the BIG_TABLE, and other
custom utilities used throughout the book

As described previously in the “Where Can I Find the Book’s Source Code?” section,
all of the scripts used in this book are available for download from the GitHub site. There
is a chNN folder that contains the scripts for each chapter (where NN is the number of
the chapter). The ch00 folder contains the scripts listed here in the “Setting Up Your

Environment” section.
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Most of the examples in this book are designed to run 100 percent in the SQL*Plus
environment. If you already have access to an Oracle database, then you can skip ahead
to creating the EODA and SCOTT schemas in your database. You'll also need to set up
Statspack and the custom scripts. These components are used extensively throughout
the book.

Accessing an Oracle Database

This book is chock full of hands-on database examples. Therefore, it’s critical that you
have access to an Oracle database as you work through the examples in each chapter.
If you want to use an Oracle database installed on your PC, there are a couple of free
and simple ways of doing this. Both techniques listed next involve using Oracle VM
VirtualBox:

o Installing Oracle VM VirtualBox and a pre-built database VM

o Installing Oracle VM VirtualBox, cloning a Git repository, and
running Vagrant to build your environment

I'll briefly describe both of the prior techniques in the following sections.

Oracle VM VirtualBox and a Pre-built Database VM

One of the quickest free and easy ways to gain access to a fully functional Oracle
database is to download and install Oracle VM VirtualBox and use it with a pre-built
database VM. You can literally have a working database within a few minutes of
downloading and installing the required software.

First, you must download and install VirtualBox. To do this, go to this link and
download and install the software:

www.virtualbox.org/wiki/Downloads

After you have downloaded and installed VirtualBox, then download a pre-built
database VM and follow the instructions for importing the appliance VM into VirtualBox.
Use this link to download the pre-built VM:

www.oracle.com/downloads/developer-vm/community-downloads.html

The Database App Development VMincludes a container database named CDB$ROOT.
Within this container database, there is a pluggable database named ORCL. When logging
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onto the Database App Development VM, use the oracle OS account (there should be
a default terminal window open for you after starting the VM). In the default terminal
window, you can access SQL*Plus as follows:

$ sqlplus / as sysdba

If you're prompted for a username and password, exit the SQL*Plus session, and set
the following from the operating system prompt:

$ export TWO TASK=

After you've set the prior environment variable, you should be able to access
SQL*Plus via

$ sqlplus / as sysdba

Using Oracle VM VirtualBox with a pre-built VM is by far the easiest way to gain
access to a fully functional Oracle database. If you are a bit more technically savvy, then I
would suggest using a Vagrant box described in the next section to build an environment
where you can access an Oracle database on your PC.

Oracle VM VirtualBox, Git, and Vagrant

This approach requires that you download and install Oracle VM VirtualBox, Git, and
Vagrant. You also need to download the Oracle installation media. After you've installed
those, then use Git to clone a Vagrant repository and then use a Vagrant box to build a
virtual machine on your laptop. This approach might seem a little daunting at first, so I
would suggest you look up Tim Hall’s YouTube video titled “Vagrant: Oracle Database
Build” That YouTube video walks you through the entire process.

Described next are the high-level steps for building an Oracle environment. First,
navigate to Oracle’s database download site and download the Oracle installation
software:

www.oracle.com/database/technologies/oracle-database-software-
downloads.html

Now navigate to this link and download and install Oracle VM VirtualBox on your
laptop:

www.virtualbox.org/wiki/Downloads
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INTRODUCTION
Next, navigate to the Git download page and download and install Git on your laptop:
https://git-scm.com/downloads

Next, navigate to the Vagrant download page and download and install Vagrant on

your laptop:
www.vagrantup.com/docs/installation

Now start up the git bash shell. On Windows, you do this by typing in “git bash” in the
Startup box. Using the git bash shell window, create a directory:

mkdir c:\vagrantboxes
Change directories to that directory:
cd c:\vagrantboxes
Now use git to clone the Vagrant box repository:
git clone https://github.com/oracle/vagrant-boxes
Next, change directories to the version of the Oracle database that you want to install:
cd c:\vagrant-boxes\OracleDatabase\<Database Version>
Copy the Oracle installation media to this directory also:
cp <Oracle Install Media> c:\vagrant-boxes\OracleDatabase\<Database Version>
Now type in vagrant up:
vagrant up
After the VM is started, you should be able to access the VM via a secure shell session:
vagrant ssh

Once you've logged on to the VM, you should be able to access the root and oracle

OS account. For example:

$ sudo su - oracle
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INTRODUCTION

Using a Vagrant box is an extremely powerful way to create your own VMs that
contain Oracle databases. You can even easily build a RAC database environment from
scratch using these techniques.

Database Setup

All of the examples in this book are run against a container database named CDB. I'll
connect to the root CDB container to perform tasks such as modifying initialization
parameters, stopping/starting the database, and so forth. The CDB container database
contains two pluggable databases PDB1 and PDB2. When demonstrating application-
type examples, I'll connect to the PDB1 pluggable database as either EODA or SCOTT. For
reference, here’s the Database Creation Assistant (DBCA) code that I used to create the
(DB multitenant database:

dbca -silent -createDatabase \
-templateName General Purpose.dbc \
-createAsContainerDatabase true \
-pdbName PDB -numberOfPDBs 2 \

-sid CDB -gdbName CDB \
-characterset AL32UTF8 \
-sysPassword foo \

-systemPassword foo \
-pdbAdminUserName pdbadmin \
-pdbAdminPassword foo \

-initParams sga_target=1024M,pga_aggregate target=512M

After the database is created, I can connect to the CDB root container as SYS:
$ sqlplus / as sysdba

SQL> show con_name
CON_NAME

CDB$ROOT
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As SYS, if  want to switch containers to the pluggable database, I can do so as
follows:

SQL> alter session set container=PDB1;

To connect to the pluggable database as SYSTEM, EODA, and/or SCOTT, I'll use the
pluggable database default service to connect, for example:

$ sqlplus eoda/foo@PDB1
SOL> show con_name

CON_NAME

For reference, here are the tnsnames.ora file contents on my laptop:

DB =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = localhost)(PORT = 1521))
(CONNECT DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = CDB)
)
)
PDB1 =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = localhost)(PORT = 1521))
(CONNECT DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = PDB1)
)
)
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