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Teach Yourself Oracle 8 In 21 Days
Foreword

"Enabling the information age” is the slogan upon which Oracle is founded, but it is more than a slogan
to engineers who dedicate their knowledge and experience to the task of delivering this information with
accuracy and speed. In this age of information, just getting the data is not enough. The datathat is so
vital to business must be dependable, accurate, and delivered as quickly as possible.

Two such engineers | have worked with in this endeavor are Edward T. Whalen and Steve Adrien

Del uca. Edward has won his mastery in the field of performance benchmarks and system tuning. A
former employee of COMPAQ Computers and currently CEO of Performance Tuning Corp., Edward has
held many benchmark records for the highest degree of performance from the Transaction Processing
Performance Council, which is responsible for creating and maintaining industry-standard benchmarks.
Edward has aso published a book on Oracle tuning, which has given him well-deserved notoriety.

Steve is an Architect Engineer in the COMPAQ products division of Oracle Corporation. Steve holds the
distinction of being the co-inventor of the Oracle System Sizer (patent pending), which has won him
much acclaim in the field of sizing and capacity planning.

Together, Edward and Steve have delivered lecturesin the field of performance tuning, sizing, and
capacity planning to audiences over the world. They have also performed benchmarks for such customers
as Boeing Aircraft with more than satisfactory results. It is only natural that they would collaborate on
this book. | look forward to working with Edward and Steve for many years to come, breaking new
ground in the field of performance.

Richard French Vice President Enterprise Platforms Division Oracle Corporation


file:///D|/Meine Webseiten/book3/docs.online.bg/DB/Teach_Yourself_Oracle_8_in_21_Days/wk1.htm
file:///D|/Meine Webseiten/book3/docs.online.bg/DB/Teach_Yourself_Oracle_8_in_21_Days/index.htm

Acknowledgments

Edward Whalen

Writing the acknowledgments for abook is difficult; | owe my thanks not only to those who worked on
the book itself, but to those friends and family who supported and encouraged me to move the book
forward. | am always afraid | have missed someone; if | have, | apologize.

| would like to thank Rosemarie Graham, Steve Straiger, Marla Reece-Hall, Kim Hannel, and especially
Kate Shoup Welsh at Sams Publishing for their help in the development of the book. The editorial staff at
Samsis excellent and absolutely great to work with. Without their help, this book could not have been
published. | would aso like to thank Kelly Leigh for doing agreat job of technical editing. Lastly |
would like to thank Erika Millen for creating the index for this book.

| would especialy like to thank my good friend Steve Del.ucafor his participation in this book. | would
also like to thank Richard French for contributing a foreword to this book.

| would like to thank not only the people who have directly influenced this book and helped makeit a
reality, but those who have indirectly influenced it as well. These people are Bob Nissen, Thomas Cox,
Keith Yedlin, Mike Brey, and Eric Speed. | would also like to thank some of the people who have
influenced me in my endeavors and have taught me over the years: Lorna Livingtree and Brent
Schroeder. Some other people who have been inspired me are Marci Frohock and Bryon Georgson.

In my previous book | failed to mention someone without whom none of this would be possible: Larry
Ellison. | apologize. Larry Ellison's hard work made Oracle what it is today.

Writing abook involves alot of time and effort. | would like to thank my wife, Felicia, for putting up
with the sacrifices necessary to write this book as well as for her help in finishing the book.

Steve Adrien DelLuca

| would like to take this opportunity to thank the great management staff at Oracle: people like Jerry
Baker, Gary Bloom, Jerry Held, Richard French, Bonnie Crater, Sylvia Cummings, Charles Weiss, David
Appelbaum, and of course, Larry Ellison, for letting me develop my ideas; talented database engineers
such as Andrew Rist for co-inventing Oracle System Sizer (patent pending) with me; and Mike Brey,
Bob Nissen, Ethan Berry, John Viguerie, Jose Sanchez, Jeff Plank, Theresa Burghgraef, Fred Dambrosio,
Bryon Georgson, Tamar Sofer-Rothenberg, Vicky Owens, and others too numerous to mention for

hel ping me prove the theories.

What can one say about close friends such as Edward Whalen, who invited me to contribute to this
writing, or family like my wife, Jean, and daughter Tina, who have always been there to support me. A
special thanks to the folks at COMPAQ Computer such as Ronnie Ward, Keith Carlson, Douglas
Mackbee, and Mike Nikolaiev, for letting me tinker around their |abs.



About the Authors
Lead Author

Edward Whalen is president and CEO of Performance Tuning Corporation

(wwv. per f t uni ng. conj, aconsulting company specializing in database performance,
administration, and backup/recovery solutions. He has had extensive experience in database system
design and tuning for optimal performance. Mr. Whalen has also written another Sams book, Oracle
Performance Tuning and Optimization. He is recognized as a leader in Oracle performance tuning and
optimization.

Heis arepresentative on the Transaction Processing Performance Council, which is responsible for
creating and maintaining industry-standard database benchmarks. As part of this council, he has
participated in the development of several TPC benchmarks.

Mr. Whalen currently residesin Cypress, Texas, with hiswife, Felicia; their Border collies, Pierce
(Dash), Chip, Teller, and Ty; their Great Pyrenees, Shasta; and their cats. He is active in many
dog-related activities, including dog agility. He is also a certified EMT and volunteers with the local
emergency ambulance service, Cypress Creek EM S, where heisaregular on Medic-53, Medic-54, and
Medic-55.

Contributing Author

Steve Adrien Del uca has been an architect engineer developing performance tools at Oracle
Corporation since 1994. Mr. Del_uca co-invented the Oracle System Sizer (patent pending) and has been
devel oping performance tools and lecturing about them around the world since 1984. Prior to working at
Oracle Corporation, Mr. Del_uca served as a performance engineer specializing in sizing and capacity
planning for companies such as DEC, Tandem, and Apple, and for organizations such asthe U.S. Air
Force.

Tell Us What You Think!

As areader, you are the most important critic of and commentator on our books. We value your opinion
and want to know what we're doing right, what we could do better, what areas you'd like to see us
publish in, and any other words of wisdom you're willing to pass our way. Y ou can help us make strong
books that meet your needs and give you the computer guidance you require.

Do you have access to the World Wide Web? Then check out our siteat ht t p: / / www. ncp. com

NOTE: If you have atechnica question about this book, call the technical- support line at
317-581-3833 or send e-mail to support @tp. com

As the team leader of the group that created this book, | welcome your comments. Y ou can fax, e-mail,


http://www.perftuning.com/
http://www.mcp.com/

or write me directly to let me know what you did or didn't like about this book--as well as what we can
do to make our books stronger. Here's the information:

Fax: 317-581-4669

E-mail: ent erpri se_ngr @ans. ncp. com

Mail: Rosemarie Graham
Comments Department
Sams Publishing

201 W. 103rd Street
Indianapolis, IN 46290

Introduction

| have worked with Oracle for many years. Every time anew version is released or a new problem crops
up, | am rguvenated; | become excited about working with Oracle again. | want to share this enthusiasm
with you, and | hope that after you become familiar with Oracle, more and more aspects of the Oracle
RDBMS will interest you. The most important thing is that you enjoy what you are doing; | hope that
you enjoy working with Oracle as much as | do.

The Oracle RDBMS is an enormous environment with unlimited potential. When you start working with
Oracle, you might find it overwhelming. Don't give up; you will see how the different components work
together as you learn about the Oracle RDBMS. Rarely do | undertake a project without learning
something new about Oracle.

Who Should Read This Book?

Thisbook is designed for inexperienced Oracle users. Experienced Oracle DBAs will likely find this
book too elementary. Most of the lessons are designed to step the reader through specific administrative
and user tasks.

Required Software

To be able to work through the examples in this book, you must have the following software:
« Oracle8.0.3 or later
« Oracle Enterprise Manager
o Microsoft Windows NT 4.0 or other OS

Although many of the examples and exercises in this book are geared toward Microsoft Windows NT,
you need not run NT. If your system runs UNIX, you will be fine.


mailto:enterprise_mgr@sams.mcp.com

How to Use This Book

The best way to use this book isto read each lesson, then practice the techniques and tasks outlined in
that lesson. Each lesson covers a single topic, so some lessons might be longer than others. If you
complete one lesson per day, you can easily complete the full course in three weeks.

At the end of each lesson, you'll find a series of questions and answers. These questions are designed to
point out some of the key concepts that were covered in the lesson. Following the Q& A section, you'll
find a series of quiz questions that focus on techniques and tasks covered in the lesson. Each lesson also
includes a series of exercisesthat are intended to familiarize you with some of the key tasks covered in
that lesson.

Conventions Used in This Book

New Term: New terms appear in italic, and are accompanied by a new term icon.

NOTE: Notes explain interesting or important points that can help you understand concepts
and techniques.

TIP: Tips are pieces of information that help you in real-world situations. Tips often
provide shortcuts or information to make atask easier or faster.

WARNING: Warnings provide information about detrimental performance issues or
dangerous errors. Pay careful attention to warnings.

Working with Code and Code Conventions

INPUT: Theinput icon indicates code that you type.
OUTPUT : The output icon indicates the result of running a piece of code.

All codein the listings appearsin nonospace. Many code-related terms within the text also appear in
nonospace. Placeholdersin code or in text appear in italic monospace.

When aline of codeistoo long to fit on one line of this book, it is broken at a convenient place and
continued to the next line. A code continuation character (] precedes the continuation of aline of code.
(Y ou should type aline of code that has this character as one long line without breaking it.)

ANALY SIS: Paragraphs that begin with the analysisicon explain the preceding code example.
The syntax icon identifies syntax statements.

Throughout this book there will be references to SQL statements and Oracle administration statements.
These will be distinguished in the following manner:

« Any Oracle or SQL keyword that must be typed exactly will be displayed in uppercase letters, as
in SELECT. This syntax does not necessarily require uppercase charactersin its execution, but will



be displayed that way for consistency.

» Statements that can be or need to be altered for your own particular configuration are indicated by
italics, asin SELECT * FROM table name. Thiswould indicate that table_name should be
substituted with your own table's name.

« Theuse of bracesindicates a choice of several optional variables. An example of thiswould be the
following SQL statement: SELECT [USER NAME or USER | D] FROM table name; . Thiswould
indicate that the keywords USER _NANME or USER | D must be used in that SQL query.

« Theuse of brackets indicates a choice of various optional parameters. In this case, the parameter
may be used or omitted as necessary. An example of thisisthe SQL statement SELECT
USER_NAME, GROUP_NAME FROM table name [ ORDER BY GROUP_NAME] ; .

Author's Note

Most of this book was written before the production version of Oracle8 was available. | have tried to
change any example or explanation of atask that has changed since Oracle8 beta 2. | believe | have made
all of these corrections, but if you see afigure or an explanation of atask that is not quite correct, it is
because the original section was based on that beta release.
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- Day 1 -
Starting Out with Oracle

Being an Oracle database operator or administrator can be a demanding but rewarding career that carries
with it agreat deal of responsibility aswell as authority. This book isintended to help you embark on
this exciting path. | hope that within the pages of thisbook | can convey some of the enthusiasm and
excitement | feel when working with state-of-the-art hardware and software such as Oracle8.

| think the best way to grasp a concept is to fully understand why actions are taken and the consequences
of those actions. If you understand how Oracle works and its interactions with the operating system and
hardware, you can more easily predict and anticipate the result of actions you take. In this book, | attempt
to fully explain the workings of Oracle and the supporting software and hardware.

A Brief History of Oracle

In 1977, Larry Ellison, Bob Miner, and Ed Oates formed a company called Relational Software
Incorporated (RSI). This company built an RDBMS called Oracle. Ellison, Miner, and Oates made a key
decision: to develop their RDBM S using C and the SQL interface. Soon after, they came out with version
1, aprototype. In 1979, RSI delivered its first product to customers. The Oracle RDBMS version 2
worked on the Digital PDP-11 running the RSX-11 operating system and was soon ported to the DEC
VAX system.

1983 heralded the release of version 3, which touted changes in the SQL language as well as
performance enhancements and other improvements. Unlike earlier versions, version 3 was written
amost entirely in C. At this point, RSl changed its name to Oracle Corporation.

Oracle version 4 was released in 1984. This version supported both the VAX system and the IBM VM
operating system. Version 4 was the first version to incorporate read consistency. Version 5, introduced
in 1985, was a milestone because it introduced client/server computing to the market with the use of
SQL*Net. Version 5 was also the first MS-DOS product to break through the 640K B barrier.

In 1988, Oracle presented version 6, which introduced low-level locking as well as a variety of
performance improvements and functionality enhancements, including sequence generation and deferred
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writes. | was introduced to Oracle6 back in the days when we ran the TP1, TPC-A, and TPC-B
benchmarks. At this point, Oracle was running on alarge variety of different platforms and operating
systems. In 1991, Oracle introduced the Oracle Parallel Server option on version 6.1 of the Oracle
RDBMS on the DEC VAX platform. Soon the Parallel Server option was available on a variety of
platforms.

Oracle?, released in 1992, included many architectural changesin the area of memory, CPU, and 1/O
utilization. Oracle? isthe full-featured RDBM S to which you are accustomed, the one you've been using
for many years. Oracle7 introduced many advances in the area of ease of use, such asthe SQL*DBA
tools and database roles.

Finally, in 1997 Oracle introduced Oracle8, which added object extensions as well as a host of new
features and administrative tools.

For more information about the history of Oracle (specifically about the Oracle server), check out the
two-part article by Ken Jacobs in the January/February and March/April 1995 issues of Oracle
Magazine.

For more information about the Oracle corporation, its products, and about working with Oracle, check
out ww. or acl e. com This Web site contains a wealth of information about Oracle parterships and
products as well as information about the Oracle Developer Program, which specifically assists
developers.

Introduction to Terms

Many different terms and concepts will be used throughout this book. I've introduced them here to make
it easier for you to grasp many of the concepts and lessons to follow. If you encounter other terms with
which you are unfamiliar, check out Appendix D, "Glossary."

Ad-Hoc Query
This use of the Latin term means an impromptu, simple query.
Block

A block isthe smallest unit of storage in an Oracle database. The database block contains header
information concerning the block itself as well as the data or PL/SQL code. The Oracle block sizeis
configurable with the minimum size being 2KB and the maximum size being 16K B.

Bottleneck
In computer terms, a bottleneck is a system component that limits the performance of the system.
Buffer

Thisterm refers to an amount of memory used to store data. A buffer stores data that is about to be used
or that has just been used. In many cases, buffers are in-memory copies of data that is also on disk.
Buffers can be used as a copy of datafor quick read access, they can be modified and written to disk, or



they can be created in memory as temporary storage.

In Oracle, database buffers of the SGA store the most recently used blocks of database data. The set of
database block buffersis known as the database buffer cache. The buffers used to temporarily store redo
entries until they can be written to disk are known as redo log buffers.

Cache

A cacheis a storage area used to provide fast access to data. In hardware terms, the cache is a small
(relative to main RAM) amount of memory that is much faster than main memory. This memory is used
to reduce the time it takes to rel oad frequently used data or instructions into the CPU. CPU chips
themselves contain small amounts of memory built in as cache.

In Oracle, the block buffers and shared pool are considered caches because they are used to store data
and instructions for quick access. Caching is very effective in reducing the time it takes to retrieve
frequently used data.

Caching usually works using aleast recently used algorithm. Data that has not been used for awhileis
eventually released from the cache to make room for new data. If datais requested and isin the cache (a
phenomenon called a cache hit), the datais retrieved from the cache, preventing it from having to be
retrieved from memory or disk. After the data has been accessed again, it is marked as recently used and
put on the top of the cache list.

Checkpoint

A checkpoint is an operation that forces all changed, in-memory data blocks to be written out to disk.
Thisisakey factor in how long the database takes to recover in the event of afailure. This concept is
discussed in depth on Day 2, "Exploring the Oracle Architecture.”

Clean Buffer

A clean buffer is abuffer that has not been modified. Because this buffer has not been changed, it is not
necessary for the DBWR to write this buffer to disk.

Concurrency

Thisterm refersto the capability to perform many functions at the same time. Oracle provides for
concurrency by alowing many users to access the database simultaneously.

Database

A database is a set of data, organized for easy access. The database is the actual data. It is the database
that you will be accessing when you need to retrieve data.

Data Dictionary

The data dictionary is a set of tables Oracle uses to maintain information about the database. The data
dictionary contains information about tables, indexes, clusters, and so on.

DBA (Database Administrator)

The DBA isthe person responsible for the operation, configuration, and performance of the database.



The DBA is charged with keeping the database operating smoothly, ensuring that backups are done on a
regular basis (and that the backups work), and installing new software. Other responsibilities might
include planning for future expansion and disk space needs, creating databases and tablespaces, adding
users and maintaining security, and monitoring the database and retuning it as necessary. Large
installations might have teams of DBASs to keep the system running smoothly; aternatively, the tasks
might be segmented among the DBAs.

DBMSor RDBMS

The Database Management System is the software and collection of tools that manages the database.
Oracle software isthe DBMS. A Relational Database Management System isa DBMS that isrelational
in nature. This means that the internal workings access datain arelational manner. Oracleisan RDBMS.

DDL (Data Definition Language) Commands

These commands are used in the creation and modification of schema objects. These commands provide
the ability to create, alter, and drop objects; grant and revoke privileges and roles; establish auditing
options; and add comments to the data dictionary. These commands are related to the management and
administration of the Oracle database. Before and after each DDL statement, Oracle implicitly commits
the current transaction.

Dirty Buffer

A dirty buffer is abuffer that has been modified. It isthe job of the DBWR to eventually write all dirty
block buffers out to disk.

DML (Data Manipulation Language) Commands

These commands allow you to query and modify data within existing schema objects. Unlike the DDL
commands, acommit is not implicit. DML statements consist of DELETE, | NSERT, SELECT, and
UPDATE statements;, EXPLAI N PLAN statements; and LOCK TABLE statements.

Dynamic Performance Tables

These tables are created at instance startup and used to store information about the performance of the
instance. This information includes connection information, I/Os, initialization parameter values, and so
on.

Function

A functionisaset of SQL or PL/SQL statements used together to execute a particular function.
Procedures and functions are identical except that functions always return a value (procedures do not).
By processing the SQL code on the database server, you can reduce the number of instructions sent
across the network and returned from the SQL statements.

IM (Information M anagement)
Thistermisusually used to describe the department that handles your corporate data.
| S (Information Systems)



Thisterm is also used to describe the department that handles your corporate data.
IT (Information Technology)

Thisterm is used to describe the business of managing information.

Network Computing Architecture (NCA)

The Network Computing Architecture is a standard for computing over the network. The NCA was
developed in conjunction with Oracle.

Physical Memory

Thisterm refersto the actual hardware RAM (Random Access Memory) available in the computer for
use by the operating system and applications.

Procedure

A procedureisaset of SQL or PL/SQL statements used together to execute a particular function.
Procedures and functions are identical except that functions always return a value (procedures do not).
By processing the SQL code on the database server, you can reduce the number of instructions sent
across the network and returned from the SQL statements.

Program Unit
In Oracle, program unit is used to describe a package, a stored procedure, or a sequence.
Query

A query is aread-only transaction against a database. A query is generated using the SELECT statement.
Users generally distinguish between queries and other transaction types because a query does not the
change data in the database.

Schema
A schemais a collection of objects associated with the database.
Schema Objects

Schema objects are abstractions or logical structures that refer to database objects or structures. Schema
objects consist of such things as clusters, indexes, packages, sequences, stored procedures, synonyms,
tables, views, and so on.

System Global Area (SGA)

The SGA is a shared-memory region that Oracle uses to store data and control information for one
Oracleinstance. The SGA is allocated when the Oracle instance starts; it is deallocated when the Oracle
instance shuts down. Each Oracle instance that starts has its own SGA. The information in the SGA is
made up of the database buffers, the redo log buffer, and the shared pool; each has afixed sizeand is
created at instance startup.

Transaction



A transaction isalogical unit of work consisting of one or more SQL statements, ending in acommit or a
rollback. Performance measurements often use the number of transactions per second or per minute as
the performance metric.

Trigger

A trigger is amechanism that allows you to write procedures that are automatically executed whenever
an | NSERT, UPDATE, or DELETE statement is executed on atable or view. Triggers can be used to
enforce integrity constraints or automate some other custom function.

Virtual Memory

This term refers to the memory that can be used for programs in the operating system. To overcome the
limitations associated with insufficient physical memory, virtual memory allows programs to run that are
larger than the amount of physical memory in the system. When there is not enough physical memory in
the system, these programs are copied from RAM to adisk file called a paging or swap file. This
arrangement allows small systems to run many programs. Y ou pay a performance penalty when the
computer pages or swaps.

Storage Units

Datais stored in the computer in a binary form. The units used to refer to this binary data are as follows:

Term Definition Comment

bit The smallest unit of data storage A bitiseither alor aO.

nibble 4 bits Thisterm is not commonly used.

byte 8 bits The most commonly used storage unit.

word Thistermisarchitecture On some systems, aword is 16 bits;

dependent on others, aword is 32 or 64 bits.

kilobyte (KB) Even though kilo usually means 1,000, akilobyte in

computer termsis actually 1,024 bytes (because we
like powers of 2).

megabyte (MB) The term megabyte denotes 1,024KB or 1,048,576
bytes.

gigabyte (GB) A gigabyteis 1,024 megabytes or 1,073,741,824
bytes.

terabyte (TB) A terabyteis 1,024 gigabytesor 1,099,511,627,776
bytes.

It is not uncommon to hear large data warehousing sites talk in terms of terabytes. In the next few years,
you will probably hear of systems using storage in the tens and hundreds of terabytes.



Oracle Configurations

There are many different types of Oracle configurations and uses. Let'slook at some of these different
types of systems and analyze their usage and characteristics.

OLTP

The Online Transaction Processing (OLTP) system is probably the most common of the RDBMS
configurations. OL TP systems have online users that access the system. These systems are typically used
for order-entry purposes, such asfor retail sales, credit-card validation, ATM transactions, and so on.

Characteristics of OLTP Systems

OLTP systems typically support large numbers of online users simultaneously accessing the RDBMS.
Because users are waiting for data to be returned to them, any excessive response time isimmediately
noticeable. OL TP systems are characteristically read and write intensive. Depending on the specific
application, this read/write ratio might vary.

DSS

The Decision Support System (DSS) is used to assist with the decision-making process. These decisions
might be based on information such as how salesin a particular region are doing, what cross-section of
customersis buying a particular product, or to whom to send amailing. The DSS system is used to help
make decisions by providing good data.

Characteristics of a DSS

The DSS is characterized by long-running queries against alarge set of data. Unlike the OLTP system,
where users are waiting for data to return to them online, here users expect the queries to take minutes,
hours, or days to complete. The datais typically generated from a different source and loaded onto the
DSS computer in bulk. Except for during the load, the DSS system is characterized by being read
intensive (with very few writes).

Data Warehouse

A datawarehouse istypically considered to be alarge-scale system that consists of both DSS and OLTP
components. These systems are typically hundreds of gigabytesin size and support many users.

Characteristics of a Data Warehouse

Data warehouses have some of the attributes of a DSS system, such as long-running queries and a
possible online component. In many cases, this component is the source of the data used in the DSS
gueries.



Data Mart

A datamart, which is a smaller-scale version of a data warehouse, serves many of the same functions as
a data warehouse.

Characteristics of a Data Mart

A datamart istypically 100GB or lessin size. As with a data warehouse, a data mart supports many
online users as well as a decision-support function.

Video Server

A video server can support large numbers of video data streams. These video streams can be used for
purposes such as video on demand for entertainment as well as training functions.

Characteristics of a Video Server

The video server system must support a high network bandwidth in order to support multiple data
streams. The video server must also be able to support a high 1/0 bandwidth. These disk accesses are
typically of avery large block size and sequential in nature.

Web Server

The Oracle Web server is designed to support both static and dynamic Web pages. These pages can be
simple Web pages or complex database-generated pages. Oracle Web server systems are also typically
used in Web commerce applications. These installations can allow the customer to browse online

catal ogs, which might feature graphics or even video. The customer can then purchase items online.

Characteristics of an Oracle Web Server

The Oracle Web server typically supports many online users. Thereistypically alarge amount of data
that has been accessed frequently and other data that is less frequently accessed. A large amount of
memory can help improve performance in this type of configuration.

OLAP

The term OLAP (Online Analytical Processing) is usually used in relation with multidimensional data.
OLAP users might be financial analysts or marketing personnel looking at global data.

Characteristics of an OLAP System
An OLAP system typically involves alarge amount of disk space with heavy 1/0 and memory

requirements. An OLAP system might support only afew or many users. This depends on your type of
configuration.



Roles and Responsibilities of an Oracle DBA

If you want to become an Oracle DBA, you should first understand what an Oracle DBA'sjob is. The
basic roles of the DBA are fairly consistent among different companies, but these duties might be
expanded based on the size of the company and the experience of the DBA.. In fact, the DBA is
considered the main resource for DBM S experience and knowledge in many companies.

Let'slook at these roles and responsibilities and determine what skills are necessary to fulfill these duties.
Here the roles and responsibilities are divided into two categories: basic duties and additional duties. The
dividing line between these is not clear; there is significant overlap.

Basic Duties of the DBA

Here are some of the basic roles of the Oracle DBA. Thisis not an al-inclusive list. Depending on your
installation and staff, your duties might not include al of these, or might include many more items. This
section is ssimply intended as a general guide.

« Installation of new software--It is primarily the job of the DBA to install new versions of Oracle
software, application software, and other software related to DBM S administration. It is important
that the DBA or other |S staff members test this new software before it is moved into a production
environment.

« Configuration of hardware and software with the system administrator-- In many cases the system
software can only be accessed by the system administrator. In this case, the DBA must work
closely with the system administrator to perform software installations, and to configure hardware
and software so that it functions optimally with the DBMS.

« Security administration--One of the main duties of the DBA isto monitor and administer DBMS
security. Thisinvolves adding and removing users, administering quotas, auditing, and checking
for security problems.

« Performance tuning and monitoring--The DBA must continually monitor system performance and
be prepared to retune the system as necessary. Even a well-tuned system must be constantly
monitored and adjusted. Sometimes this involves changing tuning parameters, other times this
involves rebuilding an index or restructuring atable.

« Backup and recovery--Perhaps the most important responsibility of the DBA is protecting the data
in the system. To effectively do this, you must develop an effective backup and recovery strategy
and make sureit iscarried out. A DBA's chief responsibility isto maintain the integrity of the
database. It isimportant that the backup and recovery process be periodically tested.

« Routine scheduled maintenance--It is the job of the DBA to schedule routine DBM S maintenance
and carry out this maintenance. This maintenance isregularly carried out in the early hours of the
morning or on weekends when this maintenance causes the least inconvenience to the user
community.

« Troubleshooting:--1n the event of a system or DBM S failure, it isthe job of the DBA to
troubleshoot or assist in the Troubleshooting: of the problem. The DBA might also participatein
or lead the effort to find and eliminate problems or potential problems.

« Failure recovery--Because a system failure can mean that the users do not have accessto their



data, it can be the job of the DBA to lead effortsto recover from system failures. The
well-prepared DBA has contingency plans for system outages and can soon have the DBM S
running again.

Additional Duties of the DBA

Some of the more advanced duties of the Oracle DBA might include the following:

Data analysis--The DBA will frequently be called on to analyze the data stored in the database and
to make recommendations relating to performance and efficiency of that data storage. This might
relate to the more effective use of indexes or the use of some feature such as the Parallel Query
option.

Database design (preliminary)--The DBA is often involved at the preliminary database-design
stages. Through the involvement of the DBA, many problems that might occur can be eliminated.
The DBA knowsthe DBMS and system, can point out potential problems, and can help the
development team with special performance considerations.

Data modeling and optimization--By modeling the data, it is possible to optimize the system layout
to take the most advantage of your I/O subsystem.

Assisting developers with SQL and stored procedure development--The DBA should be prepared
to be aresource for developers and users. The DBA is often called on to help with SQL problems
aswell asto design and write stored procedures.

Enterprise standards and naming conventions--Because many different groups might perform
different roles in developing and deploying applications, it is often the DBA who is called on to
help define enterprise standards and naming conventions as well as to ensure that new applications
are conforming to these standards.

Development of production migration procedures--Because the DBA isresponsible for the
availability and reliability of the DBMS and applications using that DBMS, it isup to the DBA to
develop and maintain procedures for rolling out new applications and DBMS software. This
involves evaluating new software or patches as well as testing them. It is up to the DBA to
guarantee the stability and robustness of the system.

Environmental documentation--The DBA should document every aspect of the DBMS
environment, including hardware configuration and maintenance records, software updates,
changes to the applications and DBMS, and all other items related to changes made to the system.
The DBA should be able to access these records and fully reproduce the current system as
necessary.

Consult with development team and end users--The DBA is often called on to act as a consultant
to the development team as well as to the user community. This might involve personally assisting
asingle user or developing training courses for the user community as awhole.

Evaluation of new software--The DBA might be called on to evaluate new software and make
recommendations based on that evaluation. This might be related to a software purchase or a
scheduled rollout of a new version of software. This evaluation must be done in the context of the
stability of the system. It is your responsibility to maintain system stability and reliability.
Evaluation of new hardware and software purchases--There is much consideration involved in
purchasing new hardware and software. Much of this consideration involves the functionality and



compatibility of the software or hardware as well as the cost of these components. Although the
cost of the item is not usually a concern of the DBA, the functionality and compatibility is. The
DBA might be asked to make recommendations based on whether these purchases make sense.

Capacity planning and sizing--Determining whether it is necessary to purchase new hardware or
software to meet increased loads is often ajob for the DBA. Capacity planning and sizing is
important to provide the level of service your users require. By anticipating the future needs of
your users, you can provide an excellent level of service with no interruptions.

Summary

This lesson introduces some of the topics you will seein the rest of the book. First you saw a brief
history of how Oracle got where it istoday. Then you examined number of terms that you will see
throughout the book. These terms are important; you will use them every day in your job asa DBA.
Finally, you were presented with some of your tasks and responsibilities asa DBA.

What's Next?

Tomorrow's lesson examines the structure and operation of Oracle. By having an understanding of how
Oracle works, you can better understand how to administer it. You will look at some of the new features
in Oracle8, as well as receive an overview of Oracle performance.

Q&A

Q What units of measurement aretypically used in databases?

A With Oracle systems you usually discuss size in terms of megabytes and gigabytes, but some
systems are growing into the terabyte range.

Q Arethedutiesof the DBA the samefor all companies?

A No, far from it. No two sites are the same. Although the basic duties and responsibilities might
be similar, the extended duties are always different.

Q Why isit important to document?

A If you document the system configuration and logging changes, you will have a much easier
time reproducing the system in the event of afailure. By having configuration information in alog
book you can save numerous hours of trial and error in reconfiguring the system.

Workshop

The workshop provides quiz questions to help you solidify your understanding of the material covered.
For answers to quiz questions, see Appendix A, "Answers."



Quiz

1. How isaDBMS different from a database?

2. What isaDDL statement?
3. What isaDML statement?

4. What are some of the characteristics of an OLTP system?
5. What are some of the characteristics of a DSS system?

6. State five duties of an Oracle DBA.

7. What is the most important duty of an Oracle DBA?

Previous chapter

Next chapter

Contents
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- Day 2 -

Exploring the Oracle Architecture

New Term: The Oracle Relational Database Management System, or RDBMS, is designed to allow
simultaneous access to large amounts of stored information. The RDBMS consists of the database (the
information) and the instance (the embodiment of the system). The database contains the physical files
that reside on the system and the logical pieces such as the database schema. These database files take
various forms, as described in the following section. The instance is the method used to access the data
and consists of processes and system memory.

NOTE: Object extensions have been added to the RDBM S with Oracle8. The object
extension to tablesis covered in detail on Day 12, "Working with Tables, Views, and
Synonyms." Oracle refers to Oracle8 as an O-RDBMS (Object-Relational Database
Management System). In this book, | refer to Oracle asan RDBMS for clarity.

The Database

The Oracle database has alogical layer and a physical layer. The physical layer consists of the files that
reside on the disk; the components of the logical layer map the data to these physical components.

The Physical Layer

The physical layer of the database consists of three types of files:

« One or more datafiles--Datafiles store the information contained in the database. Y ou can have as
few as one datafile or as many as hundreds of datafiles. The information for a single table can span
many datafiles or many tables can share a set of datafiles. Spreading tablespaces over many
datafiles can have a significant positive effect on performance. The number of datafiles that can be
configured islimited by the Oracle parameter MAXDATAFI LES.

« Two or more redo log files--Redo log files hold information used for recovery in the event of a
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system failure. Redo log files, known as the redo log, store alog of all changes made to the
database. Thisinformation is used in the event of a system failure to reapply changes that have
been made and committed but that might not have been made to the datafiles. The redo log files
must perform well and be protected against hardware failures (through software or hardware fault
tolerance). If redo log information islost, you cannot recover the system.

« Oneor more control files--Control files contain information used to start an instance, such asthe
location of datafiles and redo log files; Oracle needs this information to start the database instance.
Control files must be protected. Oracle provides a mechanism for storing multiple copies of
control files.

The Logical Layer

Thelogical layer of the database consists of the following elements:
« One or more tablespaces.

o The database schema, which consists of items such as tables, clusters, indexes, views, stored
procedures, database triggers, sequences, and so on.

Tablespaces and Datafiles

New Term: The database is divided into one or more logical pieces known as tablespaces. A tablespace
Is used to logically group data together. For example, you can create one tablespace for accounting and a
separate tablespace for purchasing. Segmenting groups into different tablespaces ssmplifies the
administration of these groups (see Figure 2.1). Tablespaces consist of one or more datafiles. By using
more than one datafile per tablespace, you can spread data over many different disks to distribute the 1/0
load and improve performance.

Figure 2.1.
The relationship between the database, tablespaces, and datafiles.

As part of the process of creating the database, Oracle automatically creates the SYSTEMtablespace for
you. Although a small database can fit within the SYSTEMtablespace, it's recommended that you create a
separate tablespace for user data. The SYSTEMtablespace is where the data dictionary is kept. The data
dictionary contains information about tables, indexes, clusters, and so on.

Datafiles can be operating system files or, in the case of some operating systems, RAW devices,
Datafiles and data access methods are described in detail on Day 12.

The Database Schema

New Term: The database schemais a collection of |ogical-structure objects, known as schema objects,
that define how you see the database's data. These schema objects consist of structures such as tables,
clusters, indexes, views, stored procedures, database triggers, and sequences.

« Table--A table, which consists of atablename and rows and columns of data, is the basic logical
storage unit in the Oracle database. Columns are defined by name and data type. A tableis stored
within atablespace; often, many tables share a tablespace.
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Cluster--A cluster is a set of tables physically stored together as one table that shares a common
column. If datain two or more tablesis frequently retrieved together based on data in the common
column, using a clustered table can be quite efficient. Tables can be accessed separately even
though they are part of a clustered table. Because of the structure of the cluster, related data
requires much less I/O overhead if accessed simultaneoudly.

Index--An index is a structure created to help retrieve data more quickly and efficiently (just as the
index in this book allows you to find a particular section more quickly). Anindex is declared on a

column or set of columns. Access to the table based on the value of the indexed column(s) (asin a
VWHERE clause) will use the index to locate the table data.

NOTE: A new feature in Oracle8 is the index-only table. In an index-only table, the data
and index are stored together. Thisis discussed in detail on Day 13, "Using Indexes and
Sequences.”

View--A view isawindow into one or more tables. A view does not store any data; it presents
table data. A view can be queried, updated, and deleted as a table without restriction. Views are
typically used to smplify the user's perception of data access by providing limited information
from one table, or a set of information from several tables transparently. Views can also be used to
prevent some data from being accessed by the user or to create ajoin from multiple tables.

Stored procedure--A stored procedure is a predefined SQL query that is stored in the data
dictionary. Stored procedures are designed to allow more efficient queries. Using stored
procedures, you can reduce the amount of information that must be passed to the RDBM S and thus
reduce network traffic and improve performance.

Database trigger--A database trigger is a procedure that is run automatically when an event occurs.
This procedure, which is defined by the administrator or developer, triggers, or is run whenever
this event occurs. This procedure could be an insert, adeletion, or even a selection of datafrom a
table.

Seguence--The Oracle sequence generator is used to automatically generate a unique sequence of
numbersin cache. By using the sequence generator you can avoid the steps necessary to create this
sequence on your own such as locking the record that has the last value of the sequence, generating
anew value, and then unlocking the record.

Segments, Extents, and Data Blocks

Within Oracle, the space used to store datais controlled by the use of logical structures. These structures
consist of the following:

Data blocks--A block is the smallest unit of storage in an Oracle database. The database block
contains header information concerning the block itself as well as the data.

Extents--Extents consist of data blocks.

Segments--A segment is a set of extents used to store a particular type of data, as shown in Figure
2.2.

Figure2.2.
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Segments, extents, and data blocks.

Segments

An Oracle database can use four types of segments:
» Data segment--Stores user data within the database.
« Index segment--Stores indexes.
« Rollback segment--Stores rollback information used when data must be rolled back.

« Temporary segment--Created when a SQL statement needs a temporary work area; these segments
are destroyed when the SQL statement is finished. These segments are used during various
database operations, such as sorts.

Extents

Extents are the building blocks of segments; in turn, they consist of data blocks. An extent is used to
minimize the amount of wasted (empty) storage. As more and more datais entered into tablespacesin
your database, the extents used to store that data can grow or shrink as necessary. In this manner, many
tablespaces can share the same storage space without preallocating the divisions between those
tablespaces.

At tablespace-creation time, you can specify the minimum number of extentsto allocate as well asthe
number of extents to add at atime when that allocation has been used. This arrangement gives you
efficient control over the space used in your database.

Data Blocks

Data blocks are the smallest pieces of an Oracle database; they are physically stored on disk. Although
the data block in most systemsis 2KB (2,048 bytes), you can change this size for efficiency depending
on your application or operating system.

NOTE: Oracle blocks do not need to be, and may not be the same as, operating system data
blocks. In fact, in most cases they are not.

The Oracle Instance

The Oracle instance consists of the Oracle processes and shared memory necessary to access information
in the database. The instance is made up of the user processes, the Oracle background processes, and the
shared memory used by these processes (see Figure 2.3).

The Oracle Memory Structure

New Term: Oracle uses shared memory for several purposes, including caching of data and indexes as
well as storing shared program code. This shared memory is broken into various pieces, or memory
structures. The basic memory structures associated with Oracle are the System Global Area (SGA) and
the Program Global Area (PGA).



Figure2.3.

The Oracle instance.

The System Global Area (SGA)

The SGA is a shared memory region that Oracle uses to store data and control information for one Oracle
instance. The SGA is allocated when the Oracle instance starts and deall ocated when the Oracle instance
shuts down. Each Oracle instance that starts has its own SGA. The information in the SGA consists of
the following elements, each of which has afixed size and is created at instance startup:

The database buffer cache--This stores the most recently used data blocks. These blocks can contain
modified data that has not yet been written to disk (sometimes known as dirty blocks), blocks that have
not been modified, or blocks that have been written to disk since modification (sometimes known as
clean blocks). Because the buffer cache keeps blocks based on a most recently used algorithm, the most
active buffers stay in memory to reduce I/O and improve performance.

« Theredo log buffer--This stores redo entries, or alog of changes made to the database. The redo
log buffers are written to the redo log as quickly and efficiently as possible. Remember that the
redo log is used for instance recovery in the event of a system failure.

« The shared pool--Thisisthe area of the SGA that stores shared memory structures such as shared
SQL areasin the library cache and internal information in the data dictionary. The shared pool is
important because an insufficient amount of memory allocated to the shared pool can cause
performance degradation. The shared pool consists of the library cache and the data-dictionary
cache.

TheLibrary Cache

Thelibrary cacheis used to store shared SQL. Here the parse tree and the execution plan for every
unique SQL statement are cached. If multiple applications issue the same SQL statement, the shared SQL
area can be accessed by each to reduce the amount of memory needed and to reduce the processing time
used for parsing and execution planning.

The Data-Dictionary Cache

The data dictionary contains a set of tables and views that Oracle uses as a reference to the database.
Oracle stores information here about the logical and physical structure of the database. The data
dictionary contains information such as the following:

o User information, such as user privileges

« Integrity constraints defined for tables in the database

« Names and datatypes of al columnsin database tables

« Information on space allocated and used for schema objects

The data dictionary is frequently accessed by Oracle for the parsing of SQL statements. This accessis
essential to the operation of Oracle; performance bottlenecks in the data dictionary affect all Oracle
users. Because of this, you should make sure that the data-dictionary cacheis large enough to cache this
data. If you do not have enough memory for the data-dictionary cache, you see a severe performance
degredation. If you ensure that you have allocated sufficient memory to the shared pool where the
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data-dictionary cache resides, you should see no performance problems.

The Program Global Area (PGA)

The PGA isamemory areathat contains data and control information for the Oracle server processes.
The size and content of the PGA depends on the Oracle server options you have installed. This area
consists of the following components:

« Stack space--Thisisthe memory that holds the session's variables, arrays, and so on.

« Session information--If you are not running the multithreaded server, the session information is
stored in the PGA. If you are running the multithreaded server, the session information is stored in
the SGA.

« Private SQL area--Thisisan areain the PGA where information such as binding variables and
runtime buffersis kept.

Processes

New Term: In many operating systems, traditional processes have been replaced by threads or
lightweight processes. The term processis used in this book to describe athread of execution, or a
mechanism that can execute a set of code; process refers to the mechanism of execution and can refer to
atraditional process or athread.

The Oracle RDBM S uses two types of processes: user processes and Oracle processes (also known as
background processes). In some operating systems (such as Windows NT), these processes are actually
threads; for the sake of consistency, | will refer to them as processes.

User Processes

User, or client, processes are the user's connections to the RDBM S system. The user process manipulates
the user's input and communicates with the Oracle server process through the Oracle program interface.
The user processis also used to display the information requested by the user and, if necessary, can
process this information into a more useful form.

Oracle Processes

Oracle processes perform functions for users. Oracle processes can be split into two groups: server
processes (which perform functions for the invoking process) and background processes (which perform
functions on behalf of the entire RDBMYS).

Server Processes (Shadow Processes)

Server processes, also known as shadow processes, communicate with the user and interact with Oracle
to carry out the user's requests. For example, if the user process requests a piece of data not already in the
SGA, the shadow processis responsible for reading the data blocks from the datafiles into the SGA.
There can be a one-to-one correl ation between user processes and shadow processes (as in a dedicated
server configuration); although one shadow process can connect to multiple user processes (asin a



multithreaded server configuration), doing so reduces the utilization of system resources.

Background Processes

Background processes are used to perform various tasks within the RDBM S system. These tasks vary
from communicating with other Oracle instances and performing system maintenance and cleanup to
writing dirty blocksto disk. Following are brief descriptions of the nine Oracle background processes:

DBWR (Database Writer)--DBWR is responsible for writing dirty data blocks from the database
block buffers to disk. When a transaction changes data in a data block, that data block need not be
immediately written to disk. Therefore, the DBWR can write this datato disk in a manner that is
more efficient than writing when each transaction completes. The DBWR usually writes only
when the database block buffers are needed for datato be read. Datais written in aleast recently
used fashion. For systems in which asynchronous I/0O (AlO) is available, there should be only one
DBWR process. For systemsin which AlO is not available, performance can be greatly enhanced
by adding more DBWR processes.

LGWR (Log Writer)--The LGWR processis responsible for writing data from the log buffer to the
redo log.

CKPT (Checkpoint)--The CKPT process is responsible for signaling the DBWR process to
perform a checkpoint and to update all the datafiles and control files for the database to indicate
the most recent checkpoint. A checkpoint is an event in which all modified database buffers are
written to the datafiles by the DBWR. The CKPT processis optional. If the CKPT processis not
present, the LGWR assumes these responsibilities.

PMON (Process Monitor)--PMON is responsible for keeping track of database processes and
cleaning up if a process prematurely dies (PMON cleans up the cache and frees resources that
might still be allocated). PMON is also responsible for restarting any dispatcher processes that
might have failed.

SMON (System Monitor)--SMON performs instance recovery at instance startup. This includes
cleaning temporary segments and recovering transactions that have died because of a system crash.
The SMON also defragments the database by coalescing free extents within the database.

RECO (Recovery)--RECO is used to clean transactions that were pending in a distributed
database. RECO isresponsible for committing or rolling back the local portion of the disputed
transactions.

ARCH (Archiver)--ARCH isresponsible for copying the online redo log files to archival storage
when they become full. ARCH is active only when the RDBM S is operated in ARCHI VELOG
mode. When a system is not operated in ARCHI VEL OG mode, it might not be possible to recover
after asystem failure. It is possible to run in NOARCHI VEL OG mode under certain circumstances,
but typically should operate in ARCHI VEL OG mode.

LCKn (Paralel Server Lock)--Up to 10 LCK processes are used for interinstance locking when the
Oracle Parallel Server option is used.

Dnnn (Dispatcher)--When the Multithreaded Server option is used, at least one Dispatcher process
Is used for every communications protocol in use. The Dispatcher processis responsible for
routing requests from the user processes to available shared server processes and back.



How Transactions Work

New Term: To give you a better idea how Oracle operates, this section analyzes a sampl e transaction.
Throughout this book, the term transaction is used to describe alogical group of work that can consist of
one or many SQL statements and must end with a commit or arollback. Because this exampleis of a
client/server application, SQL* Net is necessary. The following steps are executed to complete the
transaction:

1. The application processes the user input and creates a connection to the server via SQL* Net.
2. The server picks up the connection request and creates a server process on behalf of the user.

3. The user executes a SQL statement or statements. In this example, the user changes the value of
arow in atable.

4. The server process checks the shared pool to see whether there is a shared SQL areathat has this
identical SQL statement. If it finds an identical shared SQL area, the server process checks
whether the user has access privilegesto the data. If so, the server process uses the shared SQL
areato process the request. If ashared SQL areais not found, a new shared SQL areais allocated,
and the statement is parsed and executed.

5. The server process finds the data in the SGA (if it is present there) or reads the data from the
datefile into the SGA.

6. The server process modifies the datain the SGA. Remember that the server processes can read
only from the datafiles. At some later time, the DBWR process writes the modified blocks to
permanent storage.

7. The user executes either the COMM T or ROLLBACK statement. A COMM T will finalize the
transaction, a ROLLBACK will undo the changes. If the transaction is being committed, the LGWR
process immediately records the transaction in the redo log file.

8. If the transaction is successful, a completion code is returned across the network to the client
process. If afailure has occurred, an error message is returned.

NOTE: A transaction is not considered committed until the write to the redo log file is
complete. This arrangement ensures that in the event of a system failure, a committed
transaction can be recovered. If atransaction has been committed, it is set in stone.

While transactions occur, the Oracle background processes do their jobs, keeping the system running
smoothly. While this process occurs, hundreds of other users might be performing similar tasks. Oracle's
job isto keep the system in a consistent state, to manage contention and locking, and to perform at the
necessary rate.

This overview isintended to give you an understanding of the complexity and amount of interaction
involved in the Oracle RDBMS. Asyou look in detail at the tuning of the server processes and
applications later in this book, you can use this overview as areference to the basics of how the Oracle
RDBM S operates. Because of the differences in operating systems, minor variances in different



environments will be discussed individually.

RDBMS Functionality

If the RDBMS isto operate, you must provide for certain functions, including data integrity, recovery
from failure, error handling, and so on. Thisis accomplished via events such as checkpointing, logging,
and archiving. The following sections list and describe some of these functions.

Checkpointing

Y ou know that Oracle uses either the CKPT background process or the LGWR processto signal a
checkpoint; but what is a checkpoint and why is it necessary?

Because all modifications to data blocks are done on the block buffers, some changes to data in memory
are not necessarily reflected in the blocks on disk. Because caching is done using aleast recently used
algorithm, a buffer that is constantly modified is aways marked as recently used and is therefore unlikely
to be written by the DBWR. A checkpoint is used to ensure that these buffers are written to disk by
forcing all dirty buffersto be written out on aregular basis. This does not mean that all work stops during
a checkpoint; the checkpoint process has two methods of operation: the normal checkpoint and the fast
checkpoint.

In the normal checkpoint, the DBWR merely writes afew more buffers every timeit is active. Thistype
of checkpoint takes much longer but affects the system less than the fast checkpoint. In the fast
checkpoint, the DBWR writes alarge number of buffers at the request of the checkpoint each timeitis
active. Thistype of checkpoint completes much quicker and is more efficient in terms of 1/Os generated,
but it has a greater effect on system performance at the time of the checkpoint.

Y ou can use the time between checkpoints to improve instance recovery. Frequent checkpoints reduce
the time required to recover in the event of a system failure. A checkpoint automatically occurs at alog
switch.

Logging and Archiving

The redo log records all changes made to the Oracle database. The purpose of the redo log isto ensure
that in the event of the loss of a datafile as aresult of some sort of system failure, the database can be
recovered. By restoring the datafiles back to a known good state from backups, the redo log files
(including the archive log files) can replay all the transactions to the restored datafile, thus recovering the
database to the point of failure.

When aredo log fileisfilled in normal operation, alog switch occurs and the LGWR process starts
writing to adifferent redo log file. When this switch occurs, the ARCH process copies the filled redo log
file to an archive log file. When this archive process has finished copying the entire redo log file to the
archivelog file, the redo log file is marked as available. It's critical that this archive log file be safely
stored because it might be needed for recovery.

NOTE: Remember that a transaction has not been committed until the redo log file has been



written. Slow 1/Os to the redo log files can slow down the entire system.

What Affects Oracle Performance?

Because one of the roles of the DBA isto anticipate, find, and fix performance problems, you must know
what types of things affect performance. To understand why these things affect performance, you must
first review the basics of how a computer system works.

Overview of Computer Architecture

Y our computer system consists of thousands of individual components that work in harmony to process
data. Each of these components hasits own job to perform, and each has its own performance
characteristics.

The brainpower of the system isthe Central Processing Unit (CPU), which processes all the calculations

and instructions that run on the computer. The job of the rest of the system is to keep the CPU busy with

Instructions to process. A well-tuned system runs at maximum performance if the CPU or CPUs are busy
100% of the time.

So how does the system keep the CPUs busy? In general, the system consists of different layers, or tiers,
of progressively slower components. Because faster components are typically the most expensive, you
must perform a balancing act between speed and cost efficiency.

CPU and Cache

New Term: The CPU and the CPU's cache are the fastest components of the system. The cacheis
high-speed memory used to store recently used data and instructions so that it can provide quick accessiif
this datais used again in a short time. Most CPU hardware designs have a cache built into the CPU chip.
Thisinternal cacheisknownasalevel 1 (or L1) cache. Typically, an L1 cacheis quite small--8-16KB.

When a certain piece of data is wanted, the hardware looksfirst in the L1 cache. If the datais there, it's
processed immediately. If the datais not available in the L1 cache, the hardware looks in the L2 cache,
which is external to the CPU chip but located close to it. The L2 cache is connected to the CPU chip(s)
on the same side of the memory bus as the CPU. To get to main memory, you must use the memory bus,
which affects the speed of the memory access.

Although the L2 cache istwice as Slow asthe L1 cache, it's usually much larger. Itslarger size means
you have a better chance of getting a cache hit. Typical L2 cachesrangein size from 128KB to 4MB.

Slower yet is the speed of the system memory--it's probably five times slower than the L2 cache. The
size of system memory can range from 4MB for asmall desktop PC to 2-4GB for large server machines.
Some supercomputers have even more system memory than that.

Asyou can see from the timeline shown in Figure 2.4, there is an enormous difference between
retrieving data from the L1 cache and retrieving data from the disk. Thisis why you spend so much time
trying to take advantage of the SGA in memory. Thisis also why hardware vendors spend so much time
designing CPU caches and fast memory buses.



Figure 2.4.

Component speed comparison.

CPU Design

Most instruction processing occursin the CPU. Although certain intelligent devices, such as disk
controllers, can process some instructions, the instructions these devices can handle are limited to the
control of data moving to and from the devices. The CPU works from the system clock and executes
instructions based on clock signals. The clock rate and type of CPU determine how quickly these
Instructions are executed.

The CPU usually fallsinto one of two groups of processors. Complex Instruction Set Computer (CISC)
or Reduced Instruction Set Computer (RISC).

CISC Processors

CISC processors (like the ones Intel builds) are by far the most popular processors. They are more
traditional and offer alarge instruction set to the program developer. Some of these instructions can be
guite complicated; most instructions require severa clock cyclesto complete.

CISC processors are complex and difficult to build. Because these chips contain millions of internal
components, the components are extremely close together. The physical closeness causes problems
because there is no room for error. Each year, technology allows more complex and faster chipsto be
built, but eventually, physics will limit what can be done.

CISC processors carry out awide range of tasks and can sometimes perform two or more instructions at a
timein parallel. CISC processors perform most tasks, such as RDBMS processing, very well.

RISC Processors

RISC processors are based on the principle that if you can reduce the number of instructions processed
by the CPU, the CPU can be ssimpler to build and can run faster. By putting fewer internal components
inside the chip, the speed of the chip can be accelerated. One of the most popular RISC chips on the
market is the DEC Alpha.

The system compiler determines what instructions are executed on the CPU chips. When the number of
Instructions was reduced, compilers were written to exploit this and to compensate for the missing
Instructions.

By reducing the instruction set, RISC manufacturers have been able to increase the clock speed to many
times that of CISC chips. Although the faster clock speed is beneficial in some cases, it offerslittle
improvement in others. One effect of afaster CPU isthat the surrounding components such as L2 cache
and memory must also run faster at an increase in cost.

One goal of some RISC manufacturersis to design the chip so that the majority of instructions complete
within one clock cycle. Some RISC chips can aready do this. But because some operations that require a
single instruction for a CISC chip might require many instructions for a RISC chip, a speed-to-speed
comparison cannot be made.
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CISC versusRISC

Both CISC and RISC processors have their advantages and disadvantages; it's up to you to
determine whether a RISC processor or a ClI SC processor will work best for you. When comparing
the two types of processors, be sure to look at performance data and not just clock speed. Although
the RISC chips have a much faster clock speed, they do less work per instruction. The performance
of the system cannot be determined by clock speed alone.

Multiprocessor Systems

Multiprocessor systems can provide significant performance with very good value. With such a system,
you can start with one or two processors and add more as needed. Multiprocessors fall into several
categories; two of the main types of multiprocessor systems are the Symmetric Multiprocessor (SMP)
system and the Massively Parallel Processing (MPP) system.

SMP Systems

SMP systems usually consist of a standard computer architecture with two or more CPUs that share the
system memory, 1/O bus, and disks. The CPUs are called symmetric because each processor is identical
to any other processor in terms of function. Because the processors share system memory, each processor
looks at the same data and the same operating system. In fact, the SMP architecture is sometimes called
tightly coupled because the CPUs can even share the operating system.

In the typical SMP system, only one copy of the operating system runs. Each processor works
independently by taking the next available job. Because the Oracle architecture is based on many
processes working independently, you can see great improvement by adding processors.

The SMP system has these advantages:

« It'scost effective--The addition of a CPU or CPU board is much less expensive than adding
another entire system.

« It'shigh performing--Under most applications, additional CPUs provide an incremental
performance improvement.

« It'seasily upgradable--Simply add a CPU to the system to instantly and significantly increase
performance.

A typical SMP system supports between four and eight CPUs. Because the SMP system shares the
system bus and memory, only a certain amount of activity can occur before the bandwidth of the busis
saturated. To add more processors, you must go to an MPP architecture.

M PP Systems

MPP systems are based on many independent units. Each processor in an MPP system typically hasits
own resources (such asits own local memory and 1/0O system). Each processor in an MPP system runs an
independent copy of the operating system and its own independent copy of Oracle. An MPP system is
sometimes called |oosely coupled.

Think of an MPP system as alarge cluster of independent units that communicate through a high-speed
interconnect. As with SMP systems, you will eventually hit the bandwidth limitations of the interconnect



as you add processors. However, the number of processors with which you hit thislimit istypically much
larger than with SMP systems.

If you can divide the application among the nodes in the cluster, M PP systems can achieve quite high
scalability. Although M PP systems can achieve much higher performance than SMP systems, they are
less economical: MPP systems are typically much higher in cost than SMP systems.

CPU Cache

Regardless of whether you use a single-processor system, an SMP system, or an MPP system, the basic
architecture of the CPUs is similar. In fact, you can find the same Intel processors in both SMP and MPP
systems.

Asyou learned earlier today, the system cache isimportant to the system. The cache allows quick access
to recently used instructions or data. A cache is always used to store and retrieve data more quickly than
the next level of storage (the L1 cache isfaster than the L2 cache, the L2 cache is faster than main
memory, and so on).

By caching frequently used instructions and data, you increase the likelihood of a cache hit. This can
save precious clock cycles that would otherwise have been spent retrieving data from memory or disk.

System Memory Architecture

The system memory is basically a set of memory chips, either protected or not protected, that stores data
and instructions used by the system. System memory can be protected by parity or by a more
sophisticated advanced ECC correction method. Data parity will detect an incorrect value in memory and
flag it to the system. An advanced ECC correction method will not only detect an incorrect valuein
memory, but in many cases can correct it. The system memory can range in size from 4MB on asmall
PC to 4GB on alarge SMP server.

Typically, the more memory available to Oracle, the better your performance. Allocation of alarge SGA
allows Oracle to cache more data, thus speeding access to that data.

New Term: System memory is accessed by the CPUs through a high-speed bus that allows large
amounts of data and instructions to be quickly moved from the CPU to L2 cache. Data and instructions
are typically read from memory in large chunks and put into the cache. Because the CPU expects that
memory will be read sequentially, in most cases it will read ahead the data or instruction that it thinks
will be needed next. Sometimes this works, so the data that is needed next is already in cache; sometimes
the CPU has guessed incorrectly and other data needs to be retrieved. This process of prereading the data
Is known as prefetching.

Depending on the specific implementation of an SMP system, the memory bus might be shared by all
system processors; alternatively, each processor might have a private bus to memory.



Virtual Memory System

New Term: In avirtual memory system, the OS and hardware allow programs and users to use more
memory than is actually available in the system hardware. This memory, known as virtual memory, can
be mapped to physical memory. Code or datathat is being run by the CPU must reside in physical
memory. If aprogram or datathat islarger than physical memory is being accessed, the parts of code and
data that are not immediately needed by the program can reside in virtual memory, not physical memory.
Asthat bit of code or datais needed, it can be copied into physical memory, and parts no longer needed
can be copied to disk. The process of mapping virtual memory onto physical memory by copying the
memory to and from disk is called paging or swapping (depending on the OS architecture).

Both paging and swapping serve the same purpose, but each operates slightly differently from the other.
In a swapping system, an entire process is swapped out (moved from memory to disk) or swapped in
(moved from disk to memory). In a paging system, the movement of data to and from the secondary
storage occurs on a memory page basis, when more memory is needed, one or more pages is paged out
(moved from memory to disk) to make room. A memory page is the smallest unit of memory that is used
In the operating system. A typical memory page sizeis4KB. If datais requested from virtual memory
and is not in physical memory, that datais paged in (moved from disk to memory) as needed. The rest of
this section uses the term paging to describe both paging and swapping.

Suppose you have a computer system with 16MB of physical memory. If you have a program that needs
to access 20MB of data, it obviously won't fit in physical memory. In avirtual memory system, the data
isread until little memory remains (the OS reserves some for itself), then the OS copies some of the data
pages to disk with the paging mechanism. Thisis usually done using aleast recently used algorithmin
which the oldest data is moved out. WWhen some memory has been freed, the program can read more data
into memory. Asfar asthe program is concerned, al the datais still in memory; in fact, it is--in virtual
memory. As the program beginsto reread some of the data and manipulate it, different pieces might be
paged in (from disk to physical memory) and paged out (from physical memory to disk).

Asyou can imagine, paging in or out can be time consuming and uses alot of system resources. Thisis
why | warn you several timesin this book to avoid using so much memory that you cause paging or
swapping. Accessto disk is approximately 50 times slower than access to memory.

Bus Design

New Term: Simply put, bus is a connection path used by the system to move data from one place to
another. Buses get complicated when you look at them from a performance perspective: Capacity, or
bandwidth, becomes an issue. Over the years, the term bandwidth, which was originally used to describe
the electronic characteristics of a circuit, has been adopted by computer designers. In this case,
bandwidth refers to the amount of data that can be transmitted across a busin a certain time.

Several bus designs have been introduced in the last few years, al with the same goal: increased
capacity. As processors, network hardware, disk controllers, and disks become increasingly fast, buses
must develop to support the load generated by these devices. Thankfully, as computers have increased in
performance, computer designers have improved bus designs to accommodate these changes. The system
bus should not be a bottleneck in your system.



Oracle Resources

The Oracle DBMS allocates different resources for various different functions, including the allocation
of system memory. The memory might be allocated for database caching or for the data dictionary or
library cache. The careful balance of this precious resource is very important in tuning the Oracle
RDBMS.

As much data as possible must be cached to avoid the additional cost of going to disk. If you allocate a
large Oracle data cache, a higher cache-hit rate can be achieved. A high cache-hit rate indicates that a
large percentage of requested datais found in the Oracle cache rather than retrieved from disk.

Application Design

Application design can affect performance more than any other factor. In most cases, performance can be
severely degraded by an application that does not have well-tuned SQL statements or does not use
indexes. A good application design can also significantly improve performance. The application is
typically the first place to look when you experience system performance problems.

If adatabase is built with indexes on a certain set of columns but those columns are not specified in the
VWHERE clause of the SQL statement, the index probably won't be used. It's not enough to create the
correct index on tables; you must ensure that the indexes are used.

TIP: It'swise to create a specification identifying the tables and indexes in your database.
That way, the application developers and the team that creates the database have a
crystal-clear document that identifies which columns are indexed. This can help avoid
confusion and allow the application code to fully exploit the indexes.

Oracle Features

Another way to improve Oracle performance is to enable Oracle performance features. Among the most
important of these features (and my personal favorite) isthe Oracle Parallel Query option. Other Oracle
performance features include partitioned tables and the Oracle index-only table, both new in Oracle8.

The Oracle Parallel Query Option

The Oracle Paralel Query option alows parallelism of many different operations, which greatly
enhances performance. The Oracle Parallel Query option consists of several different components,
including

o Pardlel query

« Pardlée index creation
o Parallel recovery

« Parallel table creation
« Pardlel index tables



Parallel Query

The Oracle parallel query allows a single query to be divided into components and run in parallel.
Because a query spends much of its time waiting for 1/O operations to complete, parallelizing queries can
greatly improve performance. In awell-tuned system where I/O is not a problem, parallel queries can run
many times faster than normal queries. Statements that can be parallelized include

o Tablescans
e Sorts
e Joins

NOTE: You might be wondering why parallelizing operations would help performance;
after all, the work must still be done. In atypical Oracle operation (for example, a SELECT
statement), the following steps occur:

1. Oracle performs some CPU processing to determine what data is needed.

2. Oracle submits an 1/0 request to disk (assuming that the datais not already in the SGA) and
then waits for that I/O to complete.

3. This operation is repeated until all dataisretrieved.

In the case of aparallel query, these steps would be adjusted like so:
1. Oracle performs some CPU processing to determine the query operation.

2. Different Oracle processes or threads receive their instructions on what data is needed.

3. Oracle thread 1 submits an 1/O request to disk (if that datais not already in the SGA) and waits
for that I/0O to complete.

4. Oracle thread 2 submits an /O request to disk (if that datais not already in the SGA) and waits
for that I/0O to complete.

5. Oracle thread 3 submits an 1/O request to disk (if that datais not already in the SGA) and waits
for that I/0O to complete.

As shown here, that the time-consuming job of retrieving datafrom disk is duplicated, thus
improving performance. This parallelism allows the CPU(s) to be utilized while other
threads are waiting for 1/0s.

Retrieving datafrom disk is a slow process compared to the activity of the CPU, and your
goal isto keep the CPUs busy. Because a significant part of any Oracle operation involves
CPU processing and 1/Os, it is possible and desirable to keep the CPUs busy while many
|/Os are being processed simultaneously. Thisisthe main goa of the Parallel Query option.




Parallel Index Creation

Index creation involves reading from data tables and then writing to the index tables. Because the parallel
guery alows reading of tablesto be accelerated, the index-creation process is sped up. Index creations
can be quite time consuming, so this can be areal advantage.

Parallel Recovery

Recovery from a system failure can be quite time consuming. During recovery, users must usually wait
for the system to come back online, so any improvement in performance is an advantage. Parallel
recovery can speed the recovery process by parallelizing the read from the redo log files, and the rall
forward and rollback process.

Parallel Table Creation

Although the Oracle Parallel Query option does not generally allow table creations to occur, it is often
the case when atable is created as a subset of other tables. Datais often reduced from severa large tables
into a smaller subset, and this parallelism can be beneficial. In such instances, the following statement
allowsfor parallelism:

CREATE TABLE tabl e_nane AS SELECT. ..

Oracle Index Tables

New to Oracle8, the index table allows indexes and tables to be stored together; this saves space and
improves performance by reducing disk I/O. If you reduce the number of required disk 1/Os, data can be
accessed much faster.

OS Resources

New Term: In most systems, few resources can be allocated in the operating system. Most OS
parameters are changed only to allocate sufficient resources to Oracle; additional resources usually do
not improve performance. A lack of resources, however, can decrease performance. OS resour ces often
refers to system memory or, in the case of UNIX, shared memory. Other OS resources and tunables
include network buffers and disk 1/0 tunables.

TIP: Windows NT isfairly self tunable, but there are afew things, relating primarily to
configuration, to look out for:

« Remove unnecessary network protocols--Depending on how the system is configured, several
network protocols that you do not use might be configured into your system. These extra protocols
use CPU and memory resources.

« Configure the protocols you use in order from most-often used to |east-often used--This reduces
some of the overhead associated with traversing the infrequently used protocols.

« Keep aclose eye on paging--Windows NT treats all memory as virtual. The best way to determine
whether your system is paging is to watch Pages/Sec in NT's perfmon. If paging occurs, lower the



amount of memory allocated to Oracle.

Hardware

Severa hardware factors can affect your system's performance. These factors include
« Memory capacity

Number of CPUs

CPU cache

Memory-bus bandwidth

I/O capacity

Memory Capacity

Earlier today you saw an overview of how the system hardware operates. Clearly, any operation that
must access slower components, such asadisk or network, will slow down processing. Therefore, it is
important that you have sufficient memory in your system.

New Term: Most hardware architectures are limited to 4GB of physical memory, but some architectures
on the market support much more. These architectures are said to support aVLM, or Very Large Memory,
architecture. Soon it will be possible to support hundreds of gigabytes of physical memory in a system,
allowing for very fast RDBMS operations.

System memory is allocated to Oracle and used for database caching, user memory, and the shared pool,
which is used for both the data dictionary and the library cache. Y ou must have enough memory for the
shared pool because an insufficient shared pool can hurt performance. When the shared pool is satisfied,
the more database buffers you can allocate to the DBMS the better. Be careful, though, to avoid starving
the PGA memory needed by your processes, and avoid paging at all costs. Y ou can never have too much
memory in your system. Anything that can be cached will reduce system /O, improving performance.

Number of CPUs

Oracletypically scaes well with additional CPUs. By adding CPUs you can see significant performance
improvement with little additional cost. Some factors that determine how much improvement you will
see by adding more processors are the CPU cache and memory- bus bandwidth.

CPU Cache

A large CPU cache alows more data and executable code to be stored on the local processor than in
memory. This reduces the number of times the CPU must access main memory. Whenever the CPU
accesses memory, a slowdown occurs while the CPU waits for that data or code to be retrieved. It is
especially bad when the memory busis busy; the CPU waits even longer until the bus becomes free.

Memory-Bus Bandwidth

The memory-bus bandwidth determines how quickly data can be transferred between CPU to memory. If
the memory busis busy when data or code is needed, a CPU stalls waiting for the busto free. This can
severely degrade performance in a multiprocessor computer. A fast memory bus can reduce this problem.



A large CPU cache can aso reduce this problem by allowing more data and code to be cached.
I/O Capacity

1/O istypically one of the biggest factors limiting system performance. Because most DBM S operations
involve retrieving data from disk, 1/0 can be alimiting factor if you do not have adequate capacity for
your system load. Fortunately, you can usually solve this problem by carefully configuring your system
for proper 1/0 distribution and by having sufficient 1/0 capacity. Simply having adequate disk spaceis
insufficient; you must also have enough disk drives to support the number of disk 1/Os that the system
requires.

Oracle8 New Features

Oracle8 has introduced many new features, and | would like to focus on afew key features for the
Oracle8 DBA:

« Partitioned objects

o Improved parallelism

« New index types

« Enhanced recovery features

Partitioned Objects

Partitioned objects allow Oracle objects, such as tables and indexes, to be broken into smaller, more
manageabl e pieces. Partitioning these objects allows many operations that could normally be performed
on only atable or an index to be divided into operations on a partition. By dividing these operations, you
can often increase the parallelism of those operations, thus improving performance and minimizing
system downtime.

Partitions are enabled viathe PARTI TI ON BY RANGE parameter of the CREATE TABLE statement.
In this manner, ranges of data are assigned to each individual partition like so:

CREATE TABLE enp
(

name CHAR(30),
addr ess CHAR(40),
regi on | NTEGER

)
PARTI TI ON BY RANGE ( regi on)

(
PARTI TI ON VALUES LESS THAN (10) TABLESPACE t bl 0,
PARTI TI ON VALUES LESS THAN (20) TABLESPACE tbl 1,
PARTI TI ON VALUES LESS THAN (30) TABLESPACE tbl 2
)i

This creates a table with partitioning, as shown in Figure 2.5.



Figure 2.5.
Table partitioning.

Partitioning is recommended for large tables because it makes them much more manageable. Oracle does
not currently support partitioning of clusters. By partitioning atable, you can break that large table into
several much smaller pieces. A partitioned table can take advantage of some of the following features:

« Partitioned DML
Exporting/importing by partition
Range partitioning

Local and global indexing
Parallel loading by partition

Partitioned DML

Parallel | NSERT, DELETE, and UPDATE operations can occur on a partition basis. Using partitions
allows these operations to be conducted either globally or locally within a partition.

Exporting/Importing by Partition

Partitioning allows operations such as exports and imports to be performed on a partition basis. This can
reduce the time required by some maintenance operations, such as reorganization of data or reclustering.
This aso allows you to change the physical layout of your database on a partition basis. If you limit the

scope of export and import operations, they can benefit from alarge degree of parallelism.

Range Partitioning

Range partitioning is a method whereby the partitioning of datais done based on the value of the data
itself. This allows for tremendous flexibility in distributing data based on ranges of data values. Range
partitioning allows you to partition high-volume data separately from low-volume data or to separate
current from old data.

Local and Global Indexing

New Term: A local index indexes data that resides in only one partition. A global index indexes data
that resides on more than one partition. This allows for great flexibility in terms of adding new indexes,
reducing index sizes, and allowing for partition independence.

An example of where local indexing might be beneficial is atable where sales records are stored. Using
table and index partitioning, you can store data and indexes separately based on calendar months; doing
this allows reduced index size and faster index lookups for entries of a particular month. If you partition
these entries you can add new months and delete outdated entries without reindexing the entire table.

Y ou could keep 12 months of partitions and indexes online in this manner.
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Parallel Loading by Partition

With a partitioned table, SQL* L oader can either load an entire table in parallel by partition or smply
load a single partition. Either method provides great flexibility.

If you use the conventional path load, the loader automatically distributes the data to the correct partition
and updates the local and global indexes. Y ou can also use the loader to load a partitioned table or a
partition of atable. Again, indexes are built automatically. It is also possible to direct-load a partition in
parallel provided that no global indexes exist, but you must rebuild the local indexes yourself.

Improved Parallelism

The arrival of Oracle8 has heralded tremendous improvement in the area of paralelization. In addition to
the new parallel features listed previously, some existing parallel operations have been extended.

Parallel recovery has been improved by allowing rollbacks of parallel DML operations that have failed to
be performed in parallel. This parallel transaction recovery is supported on transaction and process
failures but not during instance recovery.

New paralel hints have been added for parallel insert operations. The APPEND hint tells the optimizer to
append the insert data beyond the high water mark of the segment.

New Index Types

The index-only table is new in Oracle8. With traditional indexes and tables, data and indexes are stored
separately. With an index-only table, the data to which the index refersis stored in the leaf block or
lowest level block of the index, so the data and indexes are stored together. Depending on your
application, this can be an advantage.

Applications that access data primarily viaakey value can see an advantage from the use of index-only
tables. Because the data is stored within the index, the dataisimmediately available when the index has
reached itslowest level. This can speed data retrieval.

Applications that do not access data primarily viaa key value will see no improvement; indeed,
performance will likely be degraded in these applications. Any application that involves table scans or
requires multiple indexes will not benefit from the index table. The index table is covered in much more
detail on Day 13.

Enhanced Recovery Features

Oracle has made tremendous improvements in the areas of backup and recovery. Most of these new
features revolve around the Recovery Manager. Another recovery feature in Oracle8 is the image copy
backup, which can improve recovery timein the event of afailure.



Recovery Manager

New Term: Recovery Manager is an online utility designed to assist the DBA with all backup and
recovery operations. Not only does it perform the backup and recovery, it maintains a database called the
recovery catalog that stores information about these operations.

Image Copy Backup

An image copy backup essentially allows you to copy a datafile to another place on disk or to another
disk on your system. In the event of afailure, no recovery is necessary from the image copy; you must
simply switch to that backup copy. Y ou must, however, perform arecovery to make that copy current. In
the event of afailure, this might be the fastest way to recover.

NOTE: Days 16-18 cover backup and recovery techniques in greater detalil.

Oracle Products

As part of the overview of the Oracle system, | would like to briefly cover the optional available Oracle
products. Although many of these products are covered elsewhere in this book, you should at least aware
of their existence. The Oracle product lineis divided into three areas:

o TheOracle server
« Development tools
« Applications

The Oracle Server

The Oracle server isthe DBMS itself, and includes many options and features such as the Parallel Query
option, network protocols, and advanced system administration options. Some of the key options
available to the Oracle server include

« Enterprise Manager--This option isfairly new to Oracle, and consists of the management console
and intelligent agents. The management console, which is the core element in Oracle's new
graphical administrative package, runs only on Windows NT, but can manage any Oracle server.
The console allows the DBA to graphically control one or more Oracle systems. The console can
be used to configure and manage Oracle instances as well as to diagnose problems and can be
configured to alert the DBA in the event of a problem. The keys to Enterprise Manager are the
intelligent agents, which run on the Oracle server and provide the communication layer necessary
for the console to communicate with these systems. The intelligent agents use industry-standard
SNMP (Simple Network Management Protocols) to communicate with the console, thus allowing
for future expansion.

NOTE: Throughout this book, Enterprise Manager is referenced as the primary method for
administering the system. Nonethel ess, command-line management is also covered.




« ConText--When integrated with any text system, Oracle ConText can analyze, filter, and reduce
text for speed reading and summary viewing. Oracle ConText returns detail ed assessments of the
text it processes, checking for grammatical errors and rating the quality and style of the writing.

« Media Server--Oracle Media Server provides high-performance, scalable, and reliable multimedia
library functions on awide variety of general-purpose systems. Media Server handles the storage,
retrieval, and management of movies, music, photographs, and text articles.

« The Spatial Data option--The Oracle Spatial Data option can be used to manage a database that
contains spatial data. This option allows for the storage of spatial or geographical data. If you store
the spatial data within the database, the complexity of managing the storage is reduced and the
performance isincreased.

« The Oracle Web server--The Oracle Web server is designed to provide front-end servicesto allow
World Wide Web access to an Oracle database. This product allows Web usersto retrieve
information directly from an Oracle database rather than from traditional flat files. This product
can be used to enhance the performance and functionality of your Web server viathe use of
indexes and data caching. With the flexibility of the Oracle RDBMS, the functionality of your
Web server can be enhanced via the use of language-sensitive context and other features.

o ThelInternet Commerce server--The Internet Commerce server is a complete set of tools designed
to help you create, run, and administer an Oracle system that is used for Web commerce. Because
it is based on the proven technology of the Oracle server, the system can provide these servicesin
arobust and secure fashion.

Development Tools

One of Oraclée's strongest points has been its development tools. Not only are these tools robust and full
featured, they are flexible as well. When client/server systems became popular in the early 1990s, the
Oracle tools quickly adapted. When HTML and Java applications became popular in the mid-1990s, the
Oracle development tools quickly adapted yet again. The adaptability of these tools guarantees that
applications devel oped with them can be quickly adjusted for new uses and technologies. Oracle
provides the following tools:

« Designer/2000--This set of modeling tools reduces some of the pain associated with designing
systems. These tools, which help with process and data modeling, can be used to provide input into
the Devel oper/2000 system and to devel op the fundamental models that are the foundation for
your busiNess processes.

« Developer/2000--This set of tools allows you to create an application and roll it out in Windows,
Macintosh, Motif, and character mode. Devel oper/2000 incorporates graphics and images as well
as support for multimedia objects such as video and sound in a variety of standard formats.

« Discoverer/2000--This data-analysis tool supports querying, reporting, and the graphical
multidimensional analysis of the data warehouse. Its key features include graphical-representation
and drill-down features.

« Power Objects--This lightweight, GUI development tool, which is available for Windows,
Macintosh, and OS/2, allows the quick development of applications that use relatively small
system resources. Power Objects is conceptually similar to Developer/2000, but lacks many of
Developer/2000's features.



o Objectsfor OLE--This set of tools allows you to link OLE-compliant applications to an Oracle
RDBMS. Thistool provides aquick and easy way to exploit the power of applications such as
spreadsheets. Objects for OLE also allows easy linking of database tables into word-processing
documents.

o Programmer/2000--This suite of tools helps with the development of SQL, PL/SQL, and stored
procedures. These tools can be helpful for application devel opers.

« Media Objects--Oracle's lightweight tool for developing multimedia applications, Media Objects
supports client/server, CD-ROM, and interactive television processes.

« Database Designer--This lightweight version of the Oracle Designer/2000 product can assist in the
design and creation of databases. Database Designer, a single-user tool, graphically designs the
database tables and generates SQL that can be used to create this database.

Applications

Oraclée's application software falls into two main categories: traditional applications and newer OLAP
(Online Analytical Processing) applications.

Traditional Oracle Applications

Oracle's suite of traditional applications is used to perform basic and essential business tasks. These
applications are used by many of the world's largest companies. The suite provides support for the
following areas:

« Financia

« Human resources
Project management
o Saes

« Manufacturing

OLAP Applications

The OLAP applications provide agraphical interface for DSS and data-warehousing applications. These
tools lend a multidimensional model to the database, providing analysis, forecasting, and statistical
operations.

Other Products

Oracle offers many other products that are not mentioned here. These products handle various tasks such
as networking, office automation, workgrouping, and so on. Although these products and services are too
numerous to cover here, rest assured that Oracle's full line can handle most (if not all) of your database
and communication needs.



Summary

Today's lesson presents an overview of the Oracle architecture, including the physical structure
(consisting of datafiles, redo log files, and control files) and the Oracle instance (consisting of processes
and memory). Next you saw how a computer system works and how it depends on components such as
cache memory to improve performance. Finally, you reviewed some of Oracle's products to get an idea
of the different areas in which the Oracle server is used. This lesson set the foundation for many of the
later lessons in this book. By having an understanding of the inner workings of Oracle, you will be better
able to administer the Oracle DBMS.

What's Next?

Y ou'll spend tomorrow installing the Oracle8 server. The key to the installation process is understanding
what components you are installing and why you are installing them.

Q&A

Q What arethe main hardwar e componentsthat affect perfor mance?

A The main hardware components that affect performance are the speed of the CPU(s), the amount
of memory, and the I/O subsystem.

Q What happensif afailure corruptstheredo log files?

A If redo log files are lost, you cannot recover the database. All changes made since the last
backup will belost. Thisiswhy redo log files should be on protected or fault-tolerant disk drives.

Q What happensif afailure corruptsthe datafiles?

A When adatafileislost, the corrupted file can be restored from a backup. After the datefileis
restored, the redo log files and archive log files can reapply any changes made before the time of
thefailure. No dataislost.

Q Why does parallelizing a query make things faster ?

A Most of the realtime or clock-time processing a query operation is spent waiting for 1/0Os to
complete. Parallelizing a query enables you to keep the CPUs busy while you are waiting.

Workshop

This workshop provides quiz questions to help you solidify your understanding of the material covered.
Answers to quiz questions can be found in Appendix A, "Answers."



Quiz
1. What are the three types of files that make up an Oracle database?
2. What makes up the Oracle instance?
3. Which isfaster--memory or disk?

4. Name two new features of Oracle8.
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Installing Oracle Software

Today you will seethe stepsinvolved in installing Oracle8 software. Y ou'll find numerous examples of
installing Oracle8 on Windows NT 4.0, and other operating systems are not significantly different.
Throughout this book | will be using Windows NT as the primary OS for examples and instruction, and
where necessary, | will point out the differences for other operating systems.

Installing Oracle software is much less complicated than in the old days of Oracle6 and early Oracle?.
Oracle has made tremendous progress in streamlining and improving the installation process. It isfairly
straightforward to install Oracle8 server, client, and administrator systems. There is also an option to
install individual components, which isalittle bit more complex. Today you will see all four of these
methods.

What You Need to Know Before You Begin

Thereisvery little you need to know before you begin the installation process:

« What language do you want to use to run Oracle8? A large selection of different languagesis
available. Y ou must decide which language you want to use before you begin the installation.

« Where do you want the Oracle8 binaries to reside? Y ou will be asked to provide a path to where
the binaries will be copied during the installation process.

« What Oracle8 products to you want to install? A number of different products can be installed
based on the type of system that you are installing. There are four different types of installations.

The installation type that you choose will be based on the function of the system that you will be
installing. Types of installations include the server, client, Programmer/2000, and custom installations.
Each installs a different set of programs.
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Server Installation

In the server installation, the components necessary for an Oracle8 server system will be installed. These
components include

« Oracle8 server--The Oracle8 server isreally the guts of the system. Thisisthe Oracle8 RDBMS.

« Server networking components--These include the TNS listener program and the SQL* Net
programs as well as the administrative tools necessary to manage them.

« Oracle Enterprise Manager--This component is the key to Oracle's new administrative system. The
Enterprise Manager provides a graphical interface to administer the Oracle8 server.

« Oracleintelligent agents--These are the programs that allow the Oracle Enterprise Manager to
communicate with the Oracle8 server and utilities. The Oracle intelligent agents use SMTP
(Simple Management Transport Protocol) to allow this communication to occur.

« Oracle8 documentation (optional)--Y ou can install the Oracle8 documentation locally or configure
it so that you can access the documentation via CD-ROM.

« Miscellaneous utilities--Other utilities include SQL* Plus, the Oracle installer, SQL* L oader,
ODBC, and so on.

Client Installation

The client installation gives you a choice of the DBA client or the application user clients. The DBA
installation gives you the components needed to remotely administer an Oracle system. These products
include

« Oracle Enterprise Manager--As mentioned previously, this component is the key to Oracle's new
administrative system. The Enterprise Manager provides agraphical interface to administer the
Oracle8 server.

o SQL*Plus--Thisisthe primary interface into Oracle for ad-hoc access. SQL* Plus can be used for
administrative purposes if desired.

« The Oracle8 toolbar--The toolbar provides a quick way to access the Oracle Enterprise Manager
applications.

o SQL*Net--The SQL*Net components include the client-side networking components and
administrative tools.

« Oracle8 documentation (optional).
o Miscallaneous tools and utilities--Items such as OCI, Oracle Installer, and so on are installed.

The application user client installation gives you the components needed to connect to Oracle as an end
user. These products include

o SQL*Plus
o SQL*Net
« Oracle8 documentation (optional)



Programmer/2000 Installation

The Programmer/2000 installation provides the necessary client components to connect to the Oracle8
RDBMS, as well as a choice of the following development packages.

« Oracle Pro* C/C++--Thisis the method whereby database object types can be used within C/C++
programs. Pro* C/C++ is essentially a preprocessor that converts these objects into C/C++ objects.

e Pro*COBOL--ThisisOracle's COBOL interface.

o ODBC--The Open Database Connectivity software and development libraries needed by the
application developer.

o OCI--The Oracle Object Call Interface provides a method whereby Oracle can be accessed from a
C program.

Custom Installation

The custom installation allows any or all products on the Oracle8 installation CD-ROM to be installed.
Using the custom installation option, you simply choose which options you want to install.

The Installation Process

Now that you've decided where you want the Oracle8 installer to put the Oracle binaries and you've
determined which language to install and which installation method to use, it's a ssimple matter of
installing the Oracle products. In this part of the day you will see step-by-step how thisinstallation
process works.

This section is divided into four parts, each looking at a different installation type. First, the initial
installation process is covered, then the Oracle8 Server, followed by the two types of client installations.
Finally, the Developer/2000 and custom installation types are shown. Each is covered in detail, and each
of the optionsis explained.

Basic Installation

The initia installation process begins when you place the Oracle8 CD into your CD-ROM drive. If your
system has autorun configured, you will be prompted by the Oracle8 installation procedure; from here,
decide whether you want to begin installing Oracle8, to browse information about Oracle8, or explore the
CD-ROM (see Figure 3.1).

Figure 3.1.

The Oracle8 installation autorun message.

If you are ready to install Oracle8 at thistime, simply click Begin Installation and the Oracle8 installation
process will commence. If you are not ready to install, is possible to return at a later time and restart the
installation process. Simply use NT Explorer and, from the CD-ROM drive, double-click the program
set up. exe. Thiswill also invoke the installation program.

After the installation process has begun, you will see the initial install screen (shown in Figure 3.2). This
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screen asks you which language you want to use to run the Oracle products. Choose OK to select the
default language as English, or select a different language.

Figure 3.2.

The initial installation screen.

Next, you will be asked for some installation settings, as shown in Figure 3.3. These questions relate to
your particular installation. The first screen ssmply asks for the name of your company and for the OS
directory where the Oracle8 binaries will be installed. Before you choose a directory, be sure the selected
disk volume has adequate disk space; afull installation can require more than 100MB.

Figure 3.3.
Installation settings.

After you decide on the installation language and location, you might be informed that certain path
variables have been adjusted for the Oracle installation process and the Oracle programs to work
properly. Thisis shown in Figure 3.4.

Figure 3.4.
The Oracle path changes.

If you click the OK button, the path of the Oracle binary files will be added to your environment. Unlike
earlier versions of the Oracle installation process, areboot the system is not required at thistime to
continue the installation. After you have completed these steps, you will be presented with a screen
asking you which type of installation you want to perform, as shown in Figure 3.5.

Figure 3.5.
Select the type of installation you want to perform.

At this point, the installation will be different based on your answer. These installations are covered
separately in the following sections.

Installing the Oracle8 Server

Thefollowing is split into two sections. The first section describes the actual process of installing the
software. The second section describes the system after the installation has occurred. Specifically, this
section provides information about what products and services have been installed, and how the Registry
has been modified.

The Installation Process

If you've chosen to install the Oracle8 server by clicking OK on the menu shown in Figure 3.5, the server
installation process will begin. At this point, afew dependencies will be determined and you will be
gueried asto the Oracle data cartridges that you are licensed to install (see Figure 3.6). Oracle data
cartridges are described on Day 21, "Exploring the Web Publishing Assistant and Network Computing
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Architecture."

Figure 3.6.
Installing additional cartridges.

A short time into the install ation process, you will be queried as to whether you want atypical database
installation or whether you want to customize your database with the Database Assistant (see Figure 3.7).

Figure 3.7.
The Starter Database Installation Options dialog box.

The three selections are

o Typica--Thetypical starter database is 3OMB in size and includes a small set of tables and
tablespaces as a starter set. In most situations, thisis probably the correct selection.

« Custom--Checking this option invokes the Oracle Database Assistant, which helps you create a
custom Oracle database. Choose this option if you will be using this database as areplication
system, if you want to install other options, or if you want to choose the name of your database.
This option provides the most flexibility. Creating a custom database with the Database A ssistant
Is described in detail on Day 6, "Administering Databases and Datefiles.”

« None--If you are planning to immediately build a new database on this system, consider not
building a starter database. Thiswill save on space and time.

Thefina question that you will be asked is the location of the online documentation. Y ou can either
access the documentation via CD-ROM or install it on your local hard drive, as shown in Figure 3.8.

Figure 3.8.

Installing the documentation.

Installing the documentation on the hard disk requires approximately 66M B of disk space, but it's well
worth the space (if available). There is nothing worse than not having the documentation immediately
available when you need it. The Oracle8 documentation set is available in HTML format with
hyperlinks, which makes it very convenient.

Asthe installation proceeds, you can watch its progress on the status bar. As the installation gets further
along, the bar on the bottom increases in length. When the installation is complete, you will be so
notified.

What Has Been Installed?

Theinstallation of the Oracle8 server has instated the following components:
e TheOracle8 RDBMS
« Oracle Enterprise Manager
« Oracleintelligent agents
o The Oracle Administrators tool bar
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« Online documentation
« Networking components
« Oracle utilities, including SQL*Plus

A few specifics should be mentioned here. The Oracle8 installation processes has registered Oracle asa
service. Specifically, seven services have been registered (see Figure 3.9):

« OracleAgent--This service isthe Oracle intelligent agent for the Oracle Enterprise Manager. This
agent can communicate with multiple Oracle instances on the same system; therefore, only one
agent service exists.

o OracleClientCache80--This service is manual. Once started, it storesin cache all information
received from an Oracle names server.

« OracleNamesService80--Use this service, which is also manual, if you configure this system as a
names server.

« OracleServiceORCL--This service is associated with the instance for Oracle SID=ORCL (default).
Thisis not the actual Oracle instance, but a bootstrap instance. The service starting up does not
start up the Oracle instance at boot time.

o |If new databases are created with adifferent SID, a new service must be created with the new SID
in the name. Thisis described in detail on Day 5, "Managing the Oracle RDBMS."

« OracleStartORCL--The OracleStartORCL service starts the Oracle service named ORCL (default)
each time the system is rebooted.

e OracleTNSListener30--Thisisthe TNSlistener service. Thereisa TNS listener service for each
network listener that you define. Typically, thereis one listener per defined protocol.

« OracleWebAssistant. This service enables queries from the Oracle database to be published to a
Web page.

Figure 3.9.

These are the installed Oracle services.

If you decide you don't want a particular service to automatically start each time the system is booted,
you can change this by modifying the Oracle service properties (see Figure 3.10). By changing the
service startup from automatic to manual, the service will only start manually (you must modify the
service through NT).

Figure 3.10.

Use this dialog to modify the Oracle service properties.

TIP: This can be useful on a development machine where you do not always need the
ability to start up Oracle and want to save on system resources.

Also as part of the installation process, new program groups have been created and appear as part of the
taskbar. Thefirst of these groups is the Enterprise Manager group. This group contains icons for the
following Oracle products:
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« Enterprise Manager

« Backup Manager

 Instance Manager

« Network Topology Generator

« Schema Manager

« Security Manager

« Storage Manager
The second of these program groups isthe Oracle for NT group. This group containsicons for the
following Oracle products:

o Oracle ODBC Administrator
Oracle Instance Manager
Oracle Installer
« Oracle Network Configuration wizard
o SQL*Plus

The third program group created is the Oracle Replication Manager program group. One other feature of
the Oracle Server installation is the Oracle Administrators toolbar. Thistoolbar isinstalled as part of the
server installation as well as the administrators installation, and is shown in Figure 3.11.

Figure3.11.
The Oracle Administrators toolbar.

Thistoolbar allows instant access to many of the applications that are part of the Oracle Enterprise
Manager system.

Installing the Oracle8 Client Products

Thefollowing is split into two sections. The first section describes the actual process of installing the
software. The second section provides a description of the system after the installation has occurred.
Specifically, this section provides information on what products have been installed, what services have
been installed, and how the Registry has been modified.

The Installation Process

Y ou can choose to install the Oracle8 client products by clicking the Oracle8 Client Products button and
then clicking the OK button. The client installation process immediately asks whether you want to
proceed with the database administrator or application user installation. To install the database
administrator client, click OK (see Figure 3.12).

Figure3.12.

Installing the database administrator client.


file:///D|/Meine Webseiten/book3/docs.online.bg/DB/Teach_Yourself_Oracle_8_in_21_Days/11.htm
file:///D|/Meine Webseiten/book3/docs.online.bg/DB/Teach_Yourself_Oracle_8_in_21_Days/12.htm

Oracle immediately beginsinstalling the database administrator client components. As with the server
installation, you will be asked whether you want to install the Oracle documentation on hard disk or
whether you want to access the documentation via CD-ROM.

If your installation is for an end-user system, you will choose the application user installation. To install
the application user client, click the Application User button, then click OK.

Oracle immediately begins installing the application user client components. Aswith the server
installation, you will be asked whether you want to install the Oracle documentation on hard disk or
whether you want to access the documentation via CD-ROM.

What Has Been Installed?

The database administrator client installation instates the following components:
« Oracle Enterprise Manager
« The Oracle Administrators toolbar
« Online documentation
« Networking components
« Oracle utilities, including SQL*Plus
. OCI

The application user client installation instates the following components:
« Networking components
o SQL*Plus
 Online documentation

At the end of today's lesson is an in-depth description of each of the products installed and how they are
used.

Installing the Programmer/2000 System

The following is split into two sections. The first section describes the actual process of installing the
software. The second section provides a description of the system after the installation has occurred.
Specifically, this section provides information on what products and services have been installed, and
how the Registry has been modified.

Installing the Oracle8 Custom Configuration

Thefollowing is split into two sections. The first section describes the actual process of installing the
software. The second section provides a description of the system after the installation has occurred.
Specifically, this section provides information on what products and services have been installed, and
how the Registry has been modified.

The Installation Process

Y ou can chooseto install the custom installation path by clicking the Custom button and then clicking



OK. This begins the custom installation procedure. The custom system is for those users who do not fit
into the other catagories. Y ou will be presented with the Software Asset Manager screen, where you
select any components available on the Oracle8 CD-ROM (see Figure 3.13).

Figure 3.13.
The Software Asset Manager screen.

Simply choose any components you want by either selecting an entire group (Shift+click) or clicking a
number of individual components (Ctrl+click) and then clicking the Install button. These components
will be installed as requested.

If you choose the Oracle Documentation option, you will be asked whether you want to install the Oracle
documentation on hard disk or whether you want to access the documentation via CD-ROM.

WARNING: The custom installation procedure should only be used after you've used the
installation procedure several times, and only if you need specific components. It is much
better to run both server and Programmer/2000 if you need components of both.

What Has Been I nstalled?

With the custom installation procedure, you will have installed whatever components you requested. The
installation procedure will check for dependencies and some additional components might have been
installed.

| do not recommend using the custom installation procedure in most cases. The other installation
methods are usually perfectly adequate. In the next section, you will see how to remove unneeded
components.

Removing Components

To remove any unnecessary or unwanted components, ssmply invoke the Oracle Installer through the
Oracle for Windows NT group. Select any components you want to remove, as shown in Figure 3.14,
and then click the Remove button. These components will be removed from the system.

Figure 3.14.

The Software Asset Manager screen with components selected for removal.

When you finish removing components, simply click the Exit button to exit the Oracle Installer.

Product Descriptions

The various products and components installed based on your selections were shown pre-viously.
Following is abrief description of what these products and components actually are.
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Oracle8 Server

The Oracle8 server isthe RDBM S itself. Within the RDBMS package are all the standard Oracle
features, including the following options:

« Distributed--This allows the database to be distributed across different systems.

» Replication--This allows for the replication or copying of datato multiple different systems. This
can be used for the performance increase provided by having local copies, or for protection in the
event of asystem failure.

« Pardlel Query--Thisoption is my favorite, and allows for several different types of operationsto
be split into many individual operations, thus improving performance of long-running tasks.

o PL/SQL--The Oracle procedural language option allows for procedural SQL commands to be
written.

Enterprise Manager

Oracle Enterprise Manager is the graphical administration tool recently introduced by Oracle. The
Enterprise Manager helps the DBA by simplifying some of the necessary tasks. The Enterprise Manager
comes with asuite of tools, including

« Backup Manager--This option assists the administrator in backup and recovery operations.
« Instance Manager--This handles startup, shutdown, configuration, and so on.
« SchemaManager--Thisis used to view and modify tables, views, clusters, and so on.

« Security Manager--Thisis used to manage the user community. It allows you to add users, assign
roles, and so on.

« Storage Manager--Thisis used to view and modify tablespaces, datafiles, and so on.

Intelligent Agents

Oracle intelligent agents are the programs that allow the Oracle Enterprise Manager to communicate with
the Oracle8 server and utilities. The Oracle intelligent agents use SMTP (Simple Management Transport
Protocol) to allow this communication to occur. The Oracle intelligent agents are implemented as a
service under Windows NT and are started and stopped by the NT Service Manager.

Oracle Installer

The Oracle Installer is the application that is used to install and remove Oracle software. The Installer
itself isinstalled on the system and can be used to install and remove additional components even after
theinitial installation.

Networking Components

The Oracle8 networking components consist of the programs and utilities necessary to connect to the
Oracle8 server viaa network. The networking components consist of the network server and network
protocol adapters. These protocol adapters support various network protocols, such as



« TCP/IP

o SPX/IPX

« Named pipes

« DECNet

« Various other networking protocols, depending on your operating system

The networking components al so include the administrative tools necessary to administer the Oracle
networking components.

SQL*Plus

SQL*Plusis the ad-hoc user interface tool for the Oracle RDBMS. With SQL* Plus, you can connect into
the RDBM S and run SQL commands and PL/SQL programs. Thisis the primary nonapplication
interface into the Oracle RDBMS.

Utilities

These are miscellaneous utilities that are used to administer and modify the Oracle RDBMS. These
Oracle utilities include

o SQL*Loader--Thisis used to load the database from input files. There are various methods of
using the SQL* L oader, which are covered on Day 9, "Managing Data."

« Export--This program stores Oracle data and table definitions externally in an Oracle-specific
binary format. Export is covered in depth on Day 9.

 Import--This program loads data into the database from an Oracle export file.
Server Manager

Server Manager is a character-based utility that can be used to perform administrative tasks on the Oracle
RDBMS. Server Manager provides an interface for performing ad-hoc or scripted administrative tasks.

I nstance M anager

The Oracle Instance Manager is part of the Enterprise Manager toolset and is used to graphically perform
tasks such as starting and stopping the Oracle instance.

Recovery M anager

Recovery Manager is used to back up and restore the Oracle database. Recovery Manager not only
performs the backup but also maintains backup and recovery information.

Summary

Today you learned how to install Oracle8 software. The various types of installations include
o Server instalation
o Administrative client installation



« Application user client installation
o Programmer/2000 installation
o Custom installation

Y ou were also presented with an overview of what was installed. Asyou can see, the new Oracle
installation procedure is quite straightforward in most cases. Thisis quite an improvement from the
Oracle6 and early Oracle? installation procedures.

What's Next?

Tomorrow you will see how to properly size an Oracle system and how to plan for future growth. Thisis
avery exciting area of Oracle administration and can be extremely important to the operation of the
system. By anticipating growth and determining when your system will run out of resources, you can
plan ahead, thus avoiding costly downtime and quick hardware purchases.

Q&A

Q What isthe Oracle Enterprise Manager ?

A The Oracle Enterprise Manager is the new graphical administration tool designed to help the
DBA manage one or more Oracle systems.

Q What is SQL*Net?

A SQL*Net is Oracle's communication protocol. SQL*Net uses various network communication
protocols such as TCP/IP, DECNet, and SPX/IPX, and provides a common programming layer for
the Oracle devel oper.

Q What kind of user needsthe Programmer/2000 installation?

A A software developer would use the development tools that come with the Programmer/2000
installation.

Q What isthe Recovery Manager used for?

A The Recovery Manager is used for backup and recovery. This product performs these operations
and maintains a catalog of previous backups.

Workshop

The workshop provides quiz questions to help you solidify your understanding of the material covered.
See Appendix A, "Answers," for answers to the quiz questions you see here.



Quiz
1. What is the main component of an Oracle8 server?
2. What do the intelligent agents do?
3. Name three Oracle utilities.

4. Name several network protocols supported by Oracle SQL* Net.
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Properly Sizing Your Database and
Planning for Growth

At thistime, per contractual arrangement with the co-author, we can not publish this chapter on our Web
site. Please navigate to the next chapter.
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Managing the Oracle RDBMS

Today you will look at the basics. Here you will see some of the objects that must be set up by the DBA
(including the Oracle DBA login account, the DBA roles, and the Oracle SID) as well as some of the tasks
that the DBA must perform, including

« Setting up Enterprise Manager

« Using Enterprise Manager

« Using Server Manager

« Starting up and shutting down the Oracle instance

All these are basic functions that need to be covered before you move on to topics such as creating a
database. This day lays afoundation for many of the daysto come. It isimportant that you completely
understand these concepts.

The Oracle DBA

On Day 1, "Starting Out with Oracle," you were presented with alist of the duties and responsibilities of the
Oracle DBA. Let's refresh your memory with some of the key duties and responsibilities:

« Installing and upgrading Oracle products
« Installing and maintaining your company's applications

« Creating databases, tablespaces, tables, views, and indexes to the specification of the application
developers

« Creating user accounts and monitoring system security
« Monitoring space used in the database and planning for future growth

« Monitoring system performance and making changes as necessary to maintain the required
performance levels

« Maintaining the integrity of the datain the database
« Planning and implementing a sound backup and recovery strategy
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« All these duties are part of being an Oracle DBA.

The DBA Account

To accomplish these tasks, the DBA must be given special privileges. These privileges alow the DBA to run
commands that other Oracle users are not allowed to perform. These privileges are maintained within Oracle
itself. As part of the installation of the Oracle RDBMS, several accounts are created with these special
privileges. These accounts and their privileges are described here.

| NTERNAL

The | NTERNAL account is provided mainly for backward compatibility with earlier versions of Oracle, but
Isstill used for key functions such as starting up and shutting down the instance. The | NTERNAL account
appears as user SYS if you look at the connected sessions, but the | NTERNAL account has additional key
features: It can start up or shut down the instance. The | NTERNAL account is available even when a
database has not been created and when no instances are started up.

SYS

The SYS account is automatically created whenever a database is created. This account is used primarily to
administer the data dictionary. This account is granted the DBA role, as well as CONNECT and RESOURCE
roles.

SYSTEM

The SYSTEMaccount is also automatically created whenever adatabase is created. This account is used
primarily to create tables and views important to the operation of the RDBMS. This account has been
granted the DBA role.

Administrative Users

| recommend that you create individual user accounts and grant the DBA role to those users who will be
acting asthe DBA. In thisway, fewer people access the same account, thus avoiding confusion. Also, if
auditing is enabled, there is arecord of who made these system changes.

TIP: Avoid using the default administrative accounts. If DBAS are authorized with the proper
roles, they can perform the tasks they need to do and maintain their individual accounts. This
allows you to determine which DBA or DBAs modified the system and who is currently active
onit.

The DBA Roles

Several roles are available and are assigned to the DBAs. Asyou will see on Day 10, "Administering User
Accounts," these roles are sets of privileges assigned to a particular Oracle role. Each role can then be
assigned to a user, thus giving that user all the privileges needed for that particular task. The use of rolesis
covered in detail on Day 10, but it is appropriate to go over the roles and privileges assigned to the Oracle



DBA here.

DBA

The DBA role consists of most of the other Oracle roles and privileges. By assigning the DBA role to a user,
thereisvirtually no task that user cannot do. This role should be assigned to trusted users who are active
DBAsfor this system.

OSCPER

The OSOPER role is one of two special operating system roles. These roles are assigned to special accounts
that need OS authentication. It is necessary to have OS authentication for some accounts because Oracle
authentication can be done only when the database is open. If the database is shut down, Oracle cannot
validate the user permissions.

The OSOPER role allows the user to perform the following operations:
o STARTUP and SHUTDOVWN
« ALTER DATABASE MOUNT
o« ALTER DATABASE OPEN
« ALTER DATABASE BACKUP
« ALTER DATABASE RECOVER
« ALTER DATABASE ARCHI VE LO

After the database is up and running, other users can be authenticated through Oracle security. These
operations require a specia authentication method because the database is not available.

OSDBA

The OSDBA role includes the permissions granted to the OSOPER role with some additional permissions.
These additional permissionsinclude the CREATE DATABASE command and all system privileges with the
ADM N OPTI ON. The ADM N OPTI ON alowsthe user to grant these permissions to other roles or users.
Without the ADM N OPTI QN, you cannot propagate these permissions and roles.

Administrator Authentication

Authenticating the user can be done either through OS authentication using OS accounts and groups or
through the use of Oracle password files. Which of these isright for your installation is up to you. These
methods are covered in detail on Day 10; until then, all examples are done using Oracle password files.

The SID

Asyou learned on Day 2, "Exploring the Oracle Architecture," an Oracle instance is an Oracle database, the
Oracle processes or threads, and the memory it uses. The instance is the logical term that refers to the
components necessary to access the data in the database.

Each Oracle instance isidentified by a SID (system identifier), which uniquely identifies thisinstance and is



used by the Oracle utilities and networking components to connect you to the correct instance.

A SID isup to four alphanumeric charactersin length and is required in order to connect to an Oracle
instance. The SID is set by the ORACLE_SI D environment variable. From the NT command line, you can
set the SID with the following syntax:

Set ORACLE_SI D=0ORCL

The default SID valueis set inthe NT Registry. If you do not set the SID using the environment variable, the
Registry entry is used. The TNSNAMES. ORA file also resolves the SID with a service name. Asyou will see
tomorrow, when you create a network entry using a utility such as the Oracle Network Configuration wizard,
you will be prompted for a service name that you pick, a network type and address, and an Oracle SID. This
service nameis used to resolve both the network and the SID. Even the Oracle service name includes the
SID asanidentifier.

Y ou will be seeing more of the use of the Oracle SID in the next few days; for now, it is enough to think of
the SI D as aunique identifier and away to connect to an Oracle instance.

The Oracle Enterprise Manager

The Oracle Enterprise Manager is a new tool from Oracle that allows the DBA to graphically administer one
or more Oracle instances. By allowing many operations to be performed graphically, the presentation of data
can be smplified and more meaningful.

Enterprise Manager allows the administrator to manage one or more Oracle instances either locally or viathe
network. Enterprise Manager consists of two main components:. the graphical console and the intelligent
agents.

The Enterprise Manager console is the graphical tool that allows you to graphically administer the Oracle
instances. This console communicates to the various systems it administers via the intelligent agents that run
on these systems. These intelligent agents allow the console to communi cate with the instances. The agents
use the SNMP (Simple Network Management Protocol) to take requests from the console and communicate
those requests to the Oracle system running on these systems.

Enterprise Manager allows the DBA to perform the following tasks from a central location:
« Tune and administer one or more Oracle databases.
« Distribute software to both clients and servers.
« Monitor events from multiple instances.
« Perform backup and recovery operations from a single location.
» Perform standard DBA tasks such as user administration.

The Oracle Enterprise Manager is avery powerful and flexible tool that can help in many of your daily DBA
duties.

NOTE: In many cases | prefer to graphically administer the Oracle system, but in some cases, |
still prefer the character-based commands that can be run via the Oracle Server Manager.
Throughout this book, both the graphical and character-based administrative methods are
shown. | will point out where | feel one tool is more appropriate than another and why, but it is
your preference that is important. You will have to decide which tool or set of toolsisright for



you.

In this section, you will learn how to configure Enterprise Manager and how to invoke its mgor functions.
The individual tools that comprise Enterprise Manager, such as the Instance Manager, the Storage Manager,
the Schema Manager, and so on, are presented separately in the lesson where most appropriate.

Configuring Enterprise Manager

The Oracle Enterprise Manager isinstalled as part of the Oracle server installation process or can be installed
as part of the administrator client installation. After Enterprise Manager isinstalled, you can connect to it by
using the NT toolbar and selecting Enterprise Manager from Enterprise Manager program group.

If thisisthefirst time you've invoked Enterprise Manager, you will probably see a screen indicating that the
repositories for Enterprise Manager and Software Manager are not installed (see Figure 5.1).

Figure5.1.

Enterprise Manager and Software Manager repositories are not installed.

In this case, click OK and allow Enterprise Manager to create the repositories. This operation will take some
time. During this period you will see indications that the repositories are being created, as shown in Figure
5.2.

Figure5.2.

The Oracle Repository Manager screen.

When the creation operation is complete, Enterprise Manager will start; you will see the four default panes
shown in Figure 5.3.

Figure5.3.

The Enterprise Manager .

The four panes displayed are

« The Navigator pane--This pane provides atree-type listing of the various objects available to
Enterprise Manager. Through thislist, you can launch various administrative operations (described
later today).

« The Map pane--Though blank at startup, the Map pane allows you to create a geographical
representation of the systems to be administered. This graphical display allows you to drill down into
various sites and administer systems worldwide.

« The Job pane--This pane alows you to view and administer various jobs that are running in the
system. Through this pane, you can schedule jobs to run on various nodes in the system at various
times. This provides you with away of scheduling routine operations from a single console.

The Event pane--This pane is used to view system events that occur on any node that you are administering
from this console. Events are occurrences that trigger some kind of action. This action can be asimple alert
or can be some type of action.

NOTE: When Enterprise Manager isinvoked, the Administrator toolbar is also invoked (as
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seen in the center of the Enterprise Manager). Thistoolbar allows quick access to the Enterprise
Manager utilities. Some administrators like to move the toolbar or remove it altogether. Thisis
up to you. | liketo useit on occasion, but usualy | removeit.

Using the Enterprise Manager

The Enterprise Manager is distinguished from Enterprise Manager applications in this book in that the
applications are presented in the section that applies to that application’s function. For example, the Schema
Manager is covered in the chapter that covers the Oracle schema, the Backup Manager is covered in the
chapters covering backup and recovery, and so on. Today's focus is on configuring Enterprise Manager and
using the functions associated with the Navigator, Map, Job, and Event panes.

General

A few general setup parameters can be modified with Enterprise Manager. These pertain primarily to how
Enterprise Manager looks and acts.

The View Menu

The View drop-down menu can be used to modify the display. Select the View menu as shown in Figure 5.4.

Figure5.4.

The View menu.

From here you can uncheck the various panes that you do not want to view. For example, if you unselect the
Show Map Pane button, the Map pane will be removed from the screen.

The Navigator Menu

The Navigator drop-down menu can be used to invoke the Discover New Services wizard. To access the
wizard, select Navigator | Discovery, as shown in Figure 5.5.

Figure5.5.

The Navigator menu.

Depending on whether a database is selected in the Navigator pane, you will see severa available options.
One of the optionsisfor the Discover New Services wizard. This wizard finds the available services on
specified systems. To use thiswizard for this purpose, do the following:

1. Select Discover New Services Wizard, and you will see the first screen of the Discover New
Services wizard, as shown in Figure 5.6.

Figure5.6.

Thefirst screen of the Discover New Services wizard.

2. Click Next to move to the next screen. This screen allows you to specify node names for the
discovery processto run on. After the discovery process has run, Enterprise Manager can
communicate with that node and manage the various instances available on that node.
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3. Type the node name, then click Add. This node will then be ready to be discovered when you click
the Finish button (see Figure 5.7).

4. After you click the Next button, you are asked for the time interval at which you want discovery to
occur. You can retrieve this information immediately or on aregular basis.

5. Finally, you are presented with a summary of your choices. If you are satisified that everything is
correct, you can proceed with the discovery by clicking Finish.

Figure5.7.

The Discover New Services wizard Add Nodes screen allows you to add nodes to be discovered.

6. After you click the Finish button, the Discover New Services wizard proceeds to discover that node.
When it has completed, you will see the discovered status in the Service Discovery Status screen,
shown in Figure 5.8.

Figure5.8.

The Service Discovery Status screen shows you the discovery process in action.

NOTE: Using the Discover New Services wizard is the best way to configure the Enterprise
network topology. Enterprise Manager uses a combination of the discovery feature, the Oracle
intelligent agents, and the TOPOLOGY. ORA file described |ater today.

File Menu

The File menu isimportant to the configuration in that it is where the user preferences setup is found. When
you select the user preferences setup, you will see a screen that displays the services found in the discovery
process (see Figure 5.9).

Figure5.9.

The User Preferences screen.

The User Preferences screen allows you to configure the username, password, and role assigned to the
connection that the Enterprise Manager will useto that service. This alows you to keep separate passwords
and DBA accounts for each system on your network, but still administer al of them from a common console.

Setting the user preferences now will save you alot of time and aggravation later. It will allow you to
connect directly to these services without having to go through the entire login procedure.

Using the Navigator Pane

The Navigator pane is probably where you will do most of your work. As| mentioned, the Navigator pane
provides a tree-like presentation with the following top-level branches:

« Databases--This branch shows all the databases known by Enterprise Manager (either by discovery or
with the TOPOLOGY. ORAfile).

« Groups--These allow you to arrange objects with similar functions together, thus allowing you to
administer these objects together.


file:///D|/Meine Webseiten/book3/docs.online.bg/DB/Teach_Yourself_Oracle_8_in_21_Days/07-1.htm
file:///D|/Meine Webseiten/book3/docs.online.bg/DB/Teach_Yourself_Oracle_8_in_21_Days/08-1.htm
file:///D|/Meine Webseiten/book3/docs.online.bg/DB/Teach_Yourself_Oracle_8_in_21_Days/09-1.htm

« Listeners--The known listeners to which Enterprise Manager can connect.

o Nameservers--The nameservers of which Enterprise Manager is aware.

« Nodes--The nodes known to Enterprise Manager.

o Pardld servers--The parallel-server systems known to Enterprise Manager.

An example of the Navigator pane with the first-level trees expanded is shown in Figure 5.10. Note that all
the other panes except the Navigator pane are closed in this figure. Most of the objects here are the default
database objects from the installation procedure.

Figure5.10.

The Navigator pane.

Using the Map Pane

The Map pane is designed to facilitate the administration of systems located worldwide. The Map pane
allows you to create groups of systems that can be administered by drilling down on the map. After
Enterprise Manager groups are set up, you can drill down into a group by ssimply clicking the map location.

To create amap, perform the following steps:
1. Select the Map pane from the View | Map Pane menu.

2. Select Map | Create Map.

3. At this point, you will see the Create a New Map screen, shown in Figure 5.11. Fill in the name of
the map, choose a bitmap file for the map, and click OK.

After the map is created, you will see a picture of the map (see Figure 5.12). By creating a group, you can
then move the icon of the group to the location on the map where those systems reside.

The map can be very useful if you are administering alarge number of systems that are geographically
disparate. Y ou can even draw your own graphics that depict a building or afloor in a building where these
systemsreside. Take some time and play around with the Map pane. Most of the features are fairly
self-explanatory and easy to use.

Figure5.11.
Creating a map.

Figure 5.12.
The map.

TIP: Play around with the Map pane. See what kind of configurations you can put together.
Using the Navigator pane, you can drag and drop databases into the groups you have created,
and they will show up in the Map pane.
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Using the Job Pane

The Job pane allows you to create and monitor jobs you have scheduled for one or more systems. This pane
can be very useful in scheduling regular activities such as coal escing tablespaces, gathering statistics, or any
other type of job that you would like to schedule.

The Job pane allows you to schedule all types of jobs, including
o SQL scripts
o SQL commands
o DBA commands, such as DDL statements
o OS commands and scripts
Administrative tasks
« Software distribution

The Job pane is described in much more detail on Day 15, "Managing Job Queues and Using Oracle
Auditing."

Using the Event Pane

The Event pane is used for monitoring events anywhere under the administration of Enterprise Manager.
Enterprise Manager uses SNMP (Simple Network Management Protocol) to allow the intelligent agentsto
signal the console if an event has occurred.

Enterprise Manager allows you to configure the system to monitor whatever you want, and to alert you if
anything it is monitoring has passed a threshold. Enterprise Manager can be configured to alert you viathe
console itself, e-mail, pager, and so on.

This allows you to set up Enterprise Manager to monitor your installation even when you are not there.

Using Server Manager

Server Manager provides a character-based interface into the Oracle instance. Invoke Server Manager by
running it directly from the NT command line or by clicking the executable from NT Explorer. Server
Manager is available under all operating systemsin one form or another.

Y ou can invoke Server Manager from the command prompt by typing the program name as shown here:
D> Svrngr 30

After Server Manager has been invoked, you will see theinitial connection information, as shown in Figure
5.13.

Figure 5.13.
Server Manager.

Asyou can see, Server Manager provides a command-line interface that can be used to directly input SQL
statements. Because Server Manager is designed as an administrative tool, it supports a superset of the SQL
commands that are accepted through other SQL interfaces such as SQL* Plus. An example of some of these
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additional commandsisthe show par anet er command, which can be used to show the current value of
the Oracle initialization parameter that is requested. Listing 5.1 contains an example of this.

INPUT:

Listing 5.1. Using Enterprise Manager to display sometunable parameters.
D: \ >svrngr 30

Oracl e Server Manager Release 3.0.3.0.0 - Production

(c) Copyright 1997, Oracle Corporation. Al R ghts Reserved.
Oracl e8 Enterprise Edition Release 8.0.3.0.0 - Production
Wth the Partitioning and Objects options

PL/ SQL Rel ease 8.0.3.0.0 - Production

SVRMGER> connect i nternal

Passwor d:

Connect ed.

SVRMER> show par aneter bl ock

OUTPUT:

NANVE TYPE VALUE
db_bl ock buffers I nt eger 100
db_bl ock _checkpoi nt _bat ch I nteger 8
db_bl ock _checksum bool ean FALSE
db_bl ock Iru extended statistics I nteger O
db_bl ock |ru_ | atches I nteger 1

db block Iru statistics bool ean FALSE
db_bl ock_si ze I nt eger 2048
db file multiblock read count I nt eger 8

del ayed | oggi ng_bl ock_cl eanout s bool ean TRUE
hash_nul ti bl ock i o _count I nt eger 8

| og_bl ock_checksum bool ean FALSE
SVRMGER>

ANLYSIS:

In thisexample, | requested the value of all of the parameters that had the word block in them. Asyou can
see, | got back a number of parameters with block in their names.

Thisisuseful for determining the default values of all the Oracle parameters on your system. By using the
command SHOW PARANMETERS with no qualifiers, you will see alisting of al the Oracle tunable
parameters (see Listing 5.2).

INPUT:
Listing 5.2. See alisting of the Oracle tunable parameters.



D: \ >svrngr 30

Oracl e Server Manager Release 3.0.3.0.0 - Production

(c) Copyright 1997, Oracle Corporation. All R ghts Reserved.
Oracl e8 Enterprise Edition Release 8.0.3.0.0 - Production
Wth the Partitioning and Objects options

PL/ SQL Rel ease 8.0.3.0.0 - Production

SVRMGER> connect i nternal

Passwor d:

Connect ed.

SVRMER> show paraneters

OUTPUT:

NAME TYPE VALUE

Or_DI CTI ONARY_ACCESSI Bl LI TY bool ean TRUE

allow partial _sn results bool ean FALSE

al ways_anti _join string NESTED LOOPS
ag_tm processes I nteger O

arch_i o_sl aves i nteger O

audit _trail string NONE

Paranmeters Omntted due to |l ength

timed os _statistics string off

timed statistics bool ean FALSE
transaction_auditing bool ean TRUE
transactions I nt eger 66
transactions_per _rol | back_segnent I nteger 11

user dunp_dest string %RDBMS80%trace
utl file dir string

SVRMGR>

ANLYSIS:

This represents all the Oracle tunable parameters. Throughout this book, you will see most of these
parameters again, and afull listing of all these parameters appearsin Appendix B, "Oracle Tuning
Parameters."

When this book shows an operation done with a SQL statement, it is being done via Server Manager. Server
Manager provides the flexibility to use SQL commands with all the available options. These commands can
be put into a script file, with the extension . SQL and can be run from within Server Manager. Simply put an
@before the filename of the SQL script and it will be run. It is not necessary to add the . SQL extension to
the name when running it. For example, to run a SQL script called bui | d. sgl inthec: \ dat abase
directory, you can use the syntax shown in Listing 5.3 within Server Manager.



I nput/Output:

Listing 5.3. Using Server Manager to invoke a SQL script.
D: \ >svr ngr 30

Oracl e Server Manager Release 3.0.3.0.0 - Production
(c) Copyright 1997, Oracle Corporation. Al Ri ghts Reserved.

Oracle8 Enterprise Edition Release 8.0.3.0.0 - Production
Wth the Partitioning and Objects options
PL/ SQL Release 8.0.3.0.0 - Production

SVRMER> connect i nternal
Passwor d:

Connect ed.

SVRMVGR> @: \ dat abase\ bui | d

Dat a Ret urned
SVRMGER>
Asyou will see throughout the book, there are certain operations that | prefer to do within a SQL script. By
scripting these operations, | have certain advantages, including the following:

« A permanent record of exactly how the operation was done.

« A template for future work. After | have scripted a database build, | can modify that script for use on
other databases.

« Thisscript can be used to re-create the database in the event of some sort of failure.

TIP: By keeping your build scripts, you will be able to quickly rebuild your database in the
event of a catastrophic failure.

Throughout this book, you will see numerous examplesin which Server Manager is needed for some
operations.

Managing a Bootstrap Instance Under NT

With the NT operating system, the Oracle bootstrap instance must be created before the database can be
created. Because it is a service, the instance is alittle different from the Oracle instance on other operating
systems. A servicecalled Or acl eSer vi ceSID (where SID isthe system identifier) is created when the
Instance is created. This service or instance service is used to bootstrap the more traditional Oracle instance.
Because the Oracle server isaservice under NT, you cannot connect to Oracle or create the database without
this service's being started. The instance is created viathe NT Instance Manager. This utility should not be
confused with the Enterprise Manager's Instance Manager; they are separate utilities.



Creating an Instance with the Oracle Database Assistant

When you invoke the Database Assistant from the Oracle for Windows NT workgroup, you will see the
Database Assistant Welcome screen. Thiswill remain until the Database Assistant has |oaded. After the
Database Assistant has loaded, you will be prompted with the initial choice as to the function you want to
perform (see Figure 5.14).

Y ou have the choice of creating or deleting a database. For the sake of example, let's create a database. To do
so, perform the following steps:

1. You can perform either atypical or a custom database creation, as shown in Figure 5.15. A typical
database creation creates the standard starter database, whereas the custom installation lets you change
parameters such as instance and datafile names. In this example, let's perform the typical database
creation. The custom database creation is shown oon Day 6, "Administering Databases and Datafiles."

Figure5.14.
Database Assistant.

Figure5.15.

Performing a typical database creation with Database Assistant.

2. Asshown in Figure 5.16, you will be asked whether you want to add replication support to this
database. If you will be using advanced replication, select the Advanced Replication button. This adds
the extra stored-procedure packages used by advanced replication. Replication is covered in detail on
Day 18, "Administering Oracle Replication.”

3. You will be asked whether you can take advantage of the timesaving feature of copying database
files from your CD-ROM rather than creating them, as shown in Figure 5.17. If you do not have the
CD-ROM available, you need to create the files.

Figure5.16.
Select Advanced Replication if you want to add replication support to this database.

Figure5.17.

Create new database files using Database Assistant.

4. Click the Finish button; the database will be created for you. As usual, you have one last chance to
change your mind, as shown in Figure 5.18. If the directory looks correct, click Y es; the database will
be created.

Figure 5.18.

Confirm that you want to proceed with the database-creation process.

5. Onefinal screen asksfor input and informs you that the database named or acl e will be created
with the SID or cl . If thisis suitable, click OK (see Figure 5.19).

Figure5.19.
This dialog identifies the new database's name and SD.
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Creating the Instance from the Command Line

Creating the instance from the command line uses the same program as the GUI version, but with
command-line arguments. The Instance Manager is actually the program named ORADI MBO. EXE. To
obtain help on the various parameters of ORADI MBO, use the command ORADI MBO - 7.

Creating the Instance

To create an instance using ORADI MBO. EXE, run it with the following arguments:

ORADI MBO -NEW -SID SID -1 NTPWD password [ - MAXUSERS nunber ]

J - STARTMODE AUTO or MANUAL] [-PFILE pfile_nane]

The values for SID and password are mandatory, whereas the values for MAXUSERS, STARTMODE, and
PFI LE have defaults. Here is an example of creating an instance called dogs:

ORADI MBO - NEW - SI D dogs -1 NTPWD or acl e

Thiswill create the instance dogs with adefault PFI LE of i ni t DOGS. or a and manual startup.

Starting and Stopping the Instance

The instance can be started or stopped from the command line through the use of the following arguments to
ORADI MBO. EXE:

ORADI MBO - STARTUP -SID SID -PFILE pfile_nane

J - USRPWD password] - STARTTYPE SRVC or | NST

or

ORADI MBO - SHUTDOWN -SID SID -PFI LE pfile_name

J - USRPWD password] -SHUTTYPE SRVC or | NST - SHUTMODE a, i, n

where the shutdown modes are a=abort, i =immediate, and n=normal.

Modifying the Instance

At times, it becomes necessary to modify the instance you have created. This can be done with the NT
Instance Manager or with the ORADI MBO. EXE program. Both methods use the executable
ORADI MBO. EXE. If you do not provide command-line options, the graphical tool will be invoked.

NOTE: The Oracle Database Assistant can be used only to create and del ete a database, not to
modify one.

Modifying an Instance with the GUI
Y ou can edit an instance by selecting the instance name and then clicking the Edit button (see Figure 5.20).

Figure 5.20.

Sect Edit in the Instance Manager .
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Thiswill take you to the Edit Instance screen. Y ou have severa options available from the Edit screen; from
here, you can change the administrative password or the startup mode by clicking a button or typing avalue.

Editing the Instance with ORADI MBO. EXE

To edit an instance, use the same command with the - EDI T flag like so:
ORADI MBO -EDIT -SID SID -1 NTPWD password [ - MAXUSERS nunber |
] - STARTMODE AUTO or MANUAL] [-PFILE pfile_nane]

The parameters are the same.

Deleting an Instance Under NT

It is occasionally necessary to delete an instance under Windows NT. This can be accomp-lished viathe NT
Instance Manager or with the ORADI MBO command, as demonstrated previously.

Deleting an Instance

To delete an instance, select the instance you want to delete and click OK. This deletes the instance and its
services from the system.

Deleting the Instance with ORADI MBO. EXE

Using ORADI MBO. EXE, you can delete an instance or aservice. Thisis done using the - DELETE option
like so:

ORADI MBO -DELETE -SID SID

or
ORADI MBO - DELETE - SRVC service

Starting Up the Instance

The Oracle instance can be started manually, automatically, through a graphical tool, or from the command
line. In this section, you will look at all the different ways the Oracle instance can be started.

Starting the Instance Automatically

The Oracle instance can be configured to start automatically when NT Server is booted. Configure the
Instance to start this way by specifying the automatic startup option when the instance is created, as shown in
the section called "Creating an Instance with the Oracle Database Assistant.” After the instance has been
created, you can edit the service Or acl eSt ar t SID by editing the service properties from the NT Service
Manager program.

After you select the service with NT Service Manager, click the Startup button. Here you can change the
startup type from Automatic to Manual, as shown in Figure 5.21.



Figure5.21.
Changing the startup type to Manual.

Thisinvokes the Oracle bootstrap instance at startup, but does not start the main Oracle instance. This can be
accomplished as shown in the next section.

Starting the Instance with Enterprise Manager

After the bootstrap instance has been created, you can use Enterprise Manager's Instance Manager to start up
and shut down the instance. Invoke the Instance Manager by clicking the Instance tab on the Oracle
Enterprise Manager toolbar or through the Enterprise Manager program group, or by using Enterprise
Manager. Y ou will be presented with the Instance Manager user information screen shown in Figure 5.22.

Figure 5.22.

The Instance Manager Login Information screen.

Here you need to log on with thei nt er nal username and the appropriate password. If you are connecting
to an instance that is not the default instance as assigned in the NT Registry, you should specify the service
that connects to the desired Oracle instance.

After you connect, you will see the Instance Manager startup screen on the right side and database
information screen on the left side, as shown in Figure 5.23. In this example, you will see that the Oracle
instance is currently not up.

Figure5.23.

The Instance Manager main screen provides information about the state of the instance.

To get to the Startup screen, click the Startup tab on the right side of the screen; you will then see the Startup
screen, shown in Figure 5.24.

From this screen, you can specify the startup options. The available options are
« No Mount--Starts the instance but does not mount a database.

« Mount--Starts the instance and mounts the database, but does not open the database.
« Mount and Open (default)--Starts, mounts, and opens the database.

Figure5.24.

The Sartup screen.
» Force--Forces the startup, even if there are problems,

« Restrict--Starts the database in restricted mode. Only users with RESTRI CT SESSI ON privilege can
access the database.

Y ou aso have the option of accessing an internally saved configuration file (available only if theinstanceis
started), or specifying a parameter file. Specifying the parameter file allows you to use the parameter file you
created for thisinstance. Thisis covered in more detail on Day 6.

Clicking the Startup button starts the Oracle instance with the options you have specified.
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Starting the Instance with Server Manager
From Server Manager or from a SQL script, you can use the command STARTUP.

The Syntax for STARTUP

The STARTUP command is used to start an Oracle instance and has the following syntax:

SYNTAX:

STARTUP

[ PFI LE=paraneter fil e]
[ MOUNT or NOMOUNT]

[ PEN]

[ EXCLUSI VE]

[ RESTRI CT]

[ FORCE]

[ RECOVER]

These options, which are approximately the same as with the Instance Manager described previously, are
o PFI LE=parameter_file--This specifies which parameter file to use. Thisfileis often referred to asthe
i nit.orafile
« NOMOUNT--Starts the instance but does not mount a database.

« MOUNT database] --Starts the