A IAGEE WA B

[ ALL-IN-ONE|

DB2

A6 LR AT T

=oE2T7 DB2 ANFER
509 512 f1513WFFIEARNE
B el e A EiKTER . theT A
EATEPRNSERIR

SEERGAABNGT B |
BEEEIEEAR »

Hundreds of practice
questions and an adaptive
testing engine on CD




EAANER R AP

N

DB2 #iiE EE B ZiXiE/m

(F3Thie )

DB2 Administration All-in—-One Exam Guide

[ #] RogerE. Sanders 3

%714 ¢ sma2.



HEET

FRERNMET 5 DB2 HEFEF NS AN ERESRBEHHEREL . £ RN N=1 s,
HIEEA T DB2IMERRINARAR, SFNETR. X4 8%; K3 T DB2 UDB MERIAIR, LK
PR B CIAIRAE; BPERVE T DB2 UDBEHE, K HiRS 88, JIRmm i, BEain.
REFHFERREBDTHXBAR  FENE-BEHLT THOBOTARSY, HFHARFLBHWLR
™, AMAEREBRRAMENERES5SE . FHRE—F2H. NRNERAH, AT DB FEINES A
BHEERARHBERAREM

Roger E. Sanders: DB2 Administration All-in—-One Exam Guide

ISBN 0-07-213375-9

Copyright ©2002 by The McGraw—Hill Companies, Inc.

Original language published by The McGraw—Hill Companies, Inc. All rights reserved. No part of this publication may be
reproduced or distributed in any means, or stored in a database or retrieval system, without the prior written permission of
the publisher.

Authorized English language reprint edition jointly published by McGraw-Hill Education (Asia) Co. and Publishing House
- of Electronics Industry. This edition is authorized for sale in the People's Republic of China only, excluding Hong Kong,
Macao SAR and Taiwan. Unauthorized export of this edition is a violation of the Copyright Act. Violation of this Law is
subject to Civil and Criminal Penalties.

AR ENRR L T Toll AL IR E AR T - /R BE AR (W ) AT SRR, BRRAURIEP A
Eggglﬂ (MEEEE. RITHRITBX AR ) 48, REFTZHO, WvEREENE, B2
&l o

REBREBTEBEFY, FELUEAFRXERHRDBEBHIEMTSLS .

FBEEMH McGraw-Hill A BJROEBI 454, TS ENBHEE.

A E®IZS: B 01-2002-4223
BBERRKE (CIP) i

DB2 BB BA AR (FUR) / (§) M%E? (Sanders,E.R.) .
-dbml: BF T H kR, 2003.1

(FAAEZENAS)

H4JE3C: DB2 Administration All-in-One Exam Guide

ISBN 7-5053-8278-0

[.D.. N.%. N XFRPEFEE-FEEEHRSE, DB2- TRERAR - ﬁﬁ%& B¥S
YR -3 IV. TP311.138

FERRAE B CIPEIRZT (2002) 55094014 8

FEgmE: BN
B Bl Jtm i E IR A RREAA
HREST: BF LR  www.pheicom.cn
TR T A 17358 B4 100036
: BB R)E
787 x 1092 1/16  EQ3K: 3575 FH: 915 TF HHE& 1%
2003551 B 1R 2003481 A5 1 REORY
59.007C (&)t&)

B H
SHENE

AMERFLILBBAGEE, A RTEAME, FOMES T AR, 2HER4, K5 KEETHBEA, Bﬁ#
w3 (010) 68279077



In my job as the DB2 Certification Program Manager, I am often asked about the value of becoming certified.
To me, certification is a tool to help you increase your knowledge and skills. Certification gives you a clear
goal and roadmap for learning. The goal is to pass the exam. The roadmap is to study and learn about parts
of the product that you may never have learned otherwise. There are some functions that you may never
need in your job, but by learning about them, you have the power to know what product features are avail-
able to help you become more effective and efficient in your job.

This is an excellent book to help you learn about DB2 Universal Database in your job as either a DB2 User
or a DB2 UDB Database Administrator and will significantly enhance your ability to pass the DB2 Univer-
sal Database Certification Exams. Beyond becoming certified, this book is also an excellent source of refer-
ence information that you’ll continue to use for years to come.

This book was written in a straightforward manner to take you through the certification process step-by-
step. It also outlines the different levels of certification, making it simple to determine the right path for you.
It helps to prepare you for the tests by providing all the information you will need and includes sample tests
to ensure you are understanding the material. :

Roger has done an amazing job at covering all you need to know about DB2 Universal Database, giving
you hints and tips to sharpen your technical edge. I’m sure you’ll find this book both a joy to read as well as
helpful in your quest to improve your skills.

—Susan Visser, IBM DB2 Certification Program Manager

Today’s computing environment is fast paced, competitive, and dynamic. As a computer professional, one
of the most effective ways to stay ahead of the technology curve and validate your skills is through certification.
Certification increases your credibility and expertise in the workplace and it represents a direct path to
knowledge of the hottest technology in the market today: IBM DB2 Universal Database.

More than 20 years ago, relational database technology was invented in IBM Research, which delivered
the first commercially available database in the early 1980s. This invention created the unique ability to
represent data in a simple tabular form, access it through the powerful SQL query language, and make it
readily available to the business community. Today, tens of thousands of business all over the world rely on
DB2 databases to store their key corporate data assets and run their business both traditionally and over the
Web.

The twenty-first century promises to be one of the fastest moving and challenging decades in computing
history. As a computer professional, you have to keep ahead of the technology demands of tomorrow’s
companies who are building applications, services, and portals for e-commerce, customer relationship
management, business-to-business (B2B), supply chain management, and business intelligence solutions.
With the growing demand for skilled data management professionals, there is no better time to obtain your
DB2 UDB certification. I wish you much success with your studies.

—Judith Escott, WW Executive, Data Management Skills Development, IBM



To my long time friend, William “Bill” Lohmeyer

Roger Sanders is a Database Performance Engineer with Network Appliance, Inc. He has been designing
and programming software applications for IBM PCs for more than 15 years, and he was worked with DB2
Universal Database and its predecessors for the past 10 years. He has written several computer magazine
articles, presented at two International DB2 User’s Group (IDUG) conferences, and is the author of The
Developer’s Handbook to DB2 for Common Servers, ODBC 3.5 Developer’s Guide, DB2 Universal Data-
base CLI Developer’s Guide, DB2 Universal Database API Developers Guide, and DB2 Universal Data-
base SQL Developer’s Guide. His background in database application design and development is extensive,
and he holds the following professional certifications: IBM Certified Advanced Technical Expert — DB2
for Clusters; IBM Certified Solutions Expert — DB2 UDB V7.1 Database Administration for UNIX,
Windows, and OS/2; IBM Certified Solutions Expert — DB2 UDB V6.1 Application Development for
UNIX, Windows, and OS/2; and IBM Certified Specialist — DB2 UDB V6/V7 User.



A project of this magnitude requires both a great deal of time and the support of many different people.
1 would like to express my gratitude to the following people for their contributions:

Susan Visser — DB2 UDB Certification Program Manager

Susan’s help was invaluable — without her, this book would not have been written with the level of focus it
has on providing you with the information you need to pass the certification exams covered. Susan provided
me with sample test questions, detailed test objectives, and paraphrased certification exam questions for
each objective covered by the 512 and 513 exams. More importantly, Susan reviewed each chapter as it was
written, compared the material against the actual certification exam questions, and provided me with feed-
back I could use to ensure that I covered all of the concepts needed in a clear and concise manner.

Paul Rivot — IBM

Paul provided me with DB2 Universal Database, Version 7.1 software and introduced me to several key
contacts at the DB2 development lab in Toronto, Canada.

Sheila Richardson — IBM Toronto
Sheila was my key contact at IBM Toronto. She was instrumental in getting me in touch with Susan Visser.

I would also like to thank my wife Beth for all of her help and encouragement, and for once again over-
looking the things that did not get done while I worked on yet another book.



In the world of relational database management systems (RDBMSs), DB2 Universal Database is a well-
established veteran. It began as DATABASE 2 in 1983 and at that time, it was only available for IBM
mainframes running MVS. Then in 1989, a version called Database Manager was bundled with IBM’s .
newest operating system for the PC — OS/2 — to produce a product called OS/2 Extended Edition and for
the first time, DB2 could be run on something besides a mainframe. Several years (and several name changes)
later, DB2 Universal Database made its debut. Today, DB2 runs on a wide range of platforms and operating
systems and has become one of the most powerful database products available.

DB2 certification, on the other hand, is relatively new. A few years ago, certifications like Microsoft
Certified System Engineer and Certified Software Quality Engineer became the rage among network man-
agers and systems administrators. Now it seems like every major hardware and software vendor offers some
sort of certification program. But what can certification do for you? Many people believe that certification
by a creditable source (such as IBM) provides individuals with credentials that validate their professional
competency. Others believe that skills and on-the-job experience count the most. However, research has
shown that possessing certification does have its benefits. For IT professionals who lack experience with a
particular tool or technology, certification can give them an advantage over equally inexperienced individuals.
For IT professionals who already have experience with a particular tool or technology, certification can help
advance their careers or open doors to new opportunities.

If you’ve bought this book (or are thinking about buying this book), chances are you have already decided
that you want to acquire the IBM Certified Solutions Expert — DB2 UDB V7.1 Database Administration
for UNIX, Windows, and OS/2 certification. As an IT professional who has acquired four DB2 certifications
from IBM, let me share my experience with you. The exams you must pass in order to become a certified
professional are not easy. IBM prides itself on designing comprehensive certification exams that are rel-
evant to the work environment that an individual holding a particular certification would be exposed to. To
accomplish this, their certification exams are designed with the following in mind:

* What are the critical tasks that must be performed by an individual in this position?
* What skills are needed in order to perform each critical task?
* What is the frequency with which each critical task needs to be performed?

You will find that in order to pass a DB2 certification exam, it is essential that you have a solid under-
standing of DB2 Universal Database and all of its nuances. (Having some hands-on experience is helpful
too.) I can’t provide you with the hands-on experience, but I can help you understand how DB2 Universal
Database works and teach you the things you need to know in order to obtain the IBM Certified Solutions
Expert — DB2 UDB V7.1 Database Administration for UNIX, Windows, and OS/2 certification.

Audience

This book was written for anyone who is interested in obtaining one or both of the following professional
certifications:

*» IBM Certified Specialist — DB2 UDB V6/V7 User Professional Certification
¢ IBM Certified Solutions Expert — DB2 UDB V7.1 Database Administration for UNIX, Windows, and
08/2



The book is written primarily for database administrators (DBAs) who have experience working with DB2
Universal Database and want to obtain professional certification from IBM. However, any IT professional who
is familiar with a relational database management system (such as Oracle, SQL Server, or Sybase) and wants to
learn how to use DB2 Universal Database will also benefit from the material covered in this book.

How This Book Is Organized

Knowing how this book is organized may help you work through the material covered more efficiently.
Knowing the layout will also enable you to jump directly to the sections you are interested in most. This
book is divided into the following three major parts:

Part I — DB2 Certification

This section contains one chapter (Chapter 1) that is designed to introduce you to the various paths that can
be taken to obtain DB2 certification from IBM. In this chapter, you will learn about the three levels of
certification that are offered by the Professional Certification Program from IBM; the levels of DB2 Univer-
sal Database professional certification available; and what’s involved in the certification process. This chap-
ter also discusses some of the benefits that professional certification provides.

Part II — DB2 UDB Fundamentals (Tests 509 and 512)

This section contains six chapters (Chapters 2 through 7) that are designed to teach you the concepts you
need to know in order to pass the DB2 UDB 7.1 Family Fundamentals exam:

Chapter 2 is designed to introduce you to the various products that make up the DB2 Family and present
the set of tools that come with DB2 Universal Database, Version 7.x. In this chapter, you will learn about the
functionality that each edition of DB2 Universal Database provides; the functionality that each DB2 client
component provides; and the purpose of each product that makes up the DB2 Family. You will also see what
each component of the DB2 Administration Tools looks like (on the Windows NT operating system) and
you will learn what action or actions each tool is designed to perform.

Chapter 3 is designed to introduce you to the concept of instances and provide an in-depth look at the
various authorization levels and privileges that are provided by DB2 Universal Database, Version 7.x. In
this chapter, you will learn what an instance is, how instances are typically used, and what purpose the DB2
Administration Server (DAS) instance serves, You will also learn how and where users are authenticated;
how authorization levels and privileges determine what a user can and cannot do; and how authorization
levels and privileges are given to and taken away from an individual or a group of users.

Chapter 4 is designed to provide you with everything you need to know about creating and managing DB2
Universal Database databases. This chapter is also designed to introduce you to most of the objects that are
available with DB2 Universal Database and provide you with information on how each of these objects can
be created and destroyed. In this chapter, you will learn what a DB2 Universal Database database is, what its
underlying structure looks like, and how that structure is physically stored. You will also learn how to create
and destroy a DB2 Universal Database database; how to catalog and uncatalog a DB2 Universal Database
database; what kinds of objects can exist with in a DB2 Universal Database database; what those objects are
used for; and how to create and destroy most of the objects available using the various tools that are pro-
vided with DB2 Universal Database.

Chapter 5 is designed to provide you with everything you need to know about creating a table object and
defining its characteristics. In this chapter, you will learn which built-in data types are available with DB2
Universal Database; how user-defined data types, Datalinks, and extenders can be incorporated into a table’s
definition; and how to create a table object with the CREATE TABLE SQL statement. You will also learn
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what constraints are; what constraints are available with DB2 Universal Database; and how constraints can
be used to ensure that data adheres to business rules. _

Chapter 6 is designed to introduce you to the SQL statements that are commonly used to work with DB2
Universal Database objects and user data. In this chapter, you will learn what SQL. is and how SQL state-
ments are grouped, according to their functionality. You will also learn which SQL statements make up the
Data Definition Language (DDL) and the Data Manipulation Language (DML) and how those statements
are used to create database objects, and store, manipulate, and retrieve data in those objects.

Chapter 7 is designed to introduce you to the concept of data consistency and the various mechanisms that
are used by DB2 Universal Database to maintain database consistency in both single- and multiuser
environments. In this chapter, you will learn what data consistency is; what transactions are and how they
are initiated and terminated; and how transactions are isolated from each other in a multiuser environment.
You will also learn how DB2 Universal Database provides concurrency control through the use of locks;
what types of locks are available; and how locks are acquired. '

Part III — DB2 UDB Administration (Test 513)

This section contains seven chapters (Chapters 8 through 14) that are designed to teach you the concepts you
need to know in order to pass the DB2 UDB 7.1 for UNIX, Windows, and OS/2 Database Administration
exam. '

Chapter 8 is designed to introduce you to the concept of instances, provide you with information about
configuring communications for client and server workstations, and provide a second in-depth look at the
various authorization levels and privileges that are provided by DB2 Universal Database, Version 7.x. In this
chapter, you will learn what an instance is and how instances are used; how distributed connections enable
clients to communicate with servers; how to configure communications for a client and a server workstation;
and what DB2 Discovery is and how it is used. You will also review information on how (and where) users are
authenticated; how authorization levels and privileges determine what a user can and cannot do; and how
authorization levels and privileges are given to (granted) and taken away from (revoked) an individual or a
group of users.

Chapter 9 is designed to provide you with everything you need to know about how data in a database is
stored and accessed. In this chapter, you will learn what buffer pools are, how buffer pools are created, and
how they are used; what table spaces are, how table spaces are created, and how they are used; and the
differences between system managed space (SMS) and database managed space (DMS) table spaces. You
will also learn how a table space’s page size, extent size, and prefetch size affect a database’s performance as
well as how to obtain information about existing table spaces without querying the system catalog tables.

Chapter 10 is designed to enforce and enhance your knowledge of views, indexes, and constraints and
provide in-depth coverage of the tools that are available for viewing the contents of tables and views,
performing repetitive operations against database objects, and reverse-engineering a database to produce
DDL script files. In this chapter, you will learn how to use views to control what data a user can and
cannot access; what types of indexes are available and how to choose the right type for a given situation;
and what referential integrity constraints are and how they can be used to maintain data consistency
between two tables. You will also learn what the system catalog tables and views are used for; what the
purpose of the Script Center is; how to examine the contents of tables and views without using queries;
and how to use the DB2L.OOK tool. )

Chapter 11 is designed to introduce you to the tools that are available for monitoring events that take place
in a database system and the tool that enables you to analyze SQL operations to locate weaknesses in appli-
cations or database design that results in poor performance. In this chapter, you will learn how to capture
and analyze snapshots; how to create and manipulate event monitors; how to analyze event monitor output;
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and how to capture and analyze Explain information. You will also learn how to obtain and modify configu-
ration information for a specific database or for the DB2 Database Manager.

Chapter 12 is designed to introduce you to the data movement and data management utilities that are
provided by DB2 Universal Database, Version 7.x. In this chapter, you will learn what file formats are
recognized by DB2 Universal Database’s data movement utilities; how to use the Export utility to extract
specific portions of data from a database and externalize it to a file; and how to use the Import utility to make
data stored in external files available to a database. You will also learn how to use the Load utility to bulk
load a table using data stored in external files; how to use the DB2MOVE utility to copy a database from one
platform to another; how to optimize the physical distribution of all data stored in a table; and how to update
the information stored in the system catalog tables so that the DB2 Optimizer can choose the best data
access path available when resolving a query.

Chapter 13 is designed to introduce you to the concept of transaction logging and provide an in-depth look
at the various tools that are used to return an inconsistent database to a consistent state and a corrupted
database to the state it was in at a specific point in time. In this chapter, you will learn what transaction
logging is and how it is performed; how to return a database that has been placed in an inconsistent state to
a consistent state; and how to create a backup image of a database. You will also learn how to return a
database to the state it was in when a backup image was made; how to reapply (or roll-forward) some or all
changes made to a database since the last backup image was made; and which database configuration pa-
rameters affect logging and data recovery.

Chapter 14 is designed to introduce you to the common types of errors than can be encountered when
using DB2 Universal Database and introduce you to some of the tools that are available to help identify the
source of problems and provide resolutions for them when they occur. In this chapter, you will learn about
some of the common types of problems and errors that can be encountered when using DB2 Universal
Database and what error codes are, how they are categorized, and how they are interpreted. You will also
learn how First Failure Data Capture (FFDC) information is collected, where that information is stored, and
how that information is interpreted. ‘

Syntax Conventions Used in This Book

You will find information that describes the basic syntax to use when executing a DB2 Universal Database
command or a Structured Query Language (SQL) statement throughout this book. The following conven-
tions are used wherever a command or SQL statement syntax is presented:

[Parameter] Parameters that are shown inside of brackets are required pa-
rameters and must be specified.

<Parameter> Parameters that are shown inside of angle brackets are optional
parameters and do not have to be specified.

Parameter \ Parameter Parameters or other items that are separated by vertical bars
indicate that you must select one item from the list of items
presented.

Parameter, . .. | Parameters that are followed by a comma and three periods

(ellipsis) indicate that multiple instances of the parameter can
be included in the statement.

The following examples illustrate these syntax conventions:



Example 1

CONNECT TO [ServerName] <ConnectionMode> <USER [AuthorizationID]
USING [Password]

In this example, both ConnectionMode and USER [AuthorizationID] USING [Password] are optional
parameters, as indicated by the angle brackets (< >). The ServerName, AuthorizationID, and Password
parameters are required, as indicated by the brackets ([ 1). However, AuthorizationID and Password are only
required parameters if the USER [AuthorizationID] USING [Password] option is specified.

Example 2
RELEASE [ServerName | CURRENT | ALL <SQL>]

In this example, ServerName, CURRENT, or ALL ,SQL. can be specified, as indicated by the vertical bar (1).
One of these items must be specified, as indicated by the brackets ([ ]). If ALL is selected, the keyword SQL
can be added (ALL SQL); however, it is not required, as indicated by the angle brackets (< >).

- Example 3
CREATE <UNIQUE> INDEX [IndexName] ON [TableName] ([ColumnName<ASC | DESC>], . . .)

In this example, IndexName, TableName, and at least one ColumnName must be specified, as indicated by
the brackets ([ ]). UNIQUE, ASC, and DESC are options, as indicated by the angle brackets (< >). Either
ASC or DESC can be specified as an option, but not both as indicated by the vertical bar (I). More than one
ColumnName<ASC | DESC>. option can be specified, as indicated by the comma-ellipsis (, . . . ) characters
that follow the [ColumnName<ASC | DESC>] parameter. (The list of column parameters is enclosed in
parenthesis.)



In my job as the DB2 Certification Program Manager, I am often asked about the value of becoming certified.
To me, certification is a tool to help you increase your knowledge and skills. Certification gives you a clear
goal and roadmap for learning. The goal is to pass the exam. The roadmap is to study and learn about parts
of the product that you may never have learned otherwise. There are some functions that you may never
need in your job, but by learning about them, you have the power to know what product features are avail-
able to help you become more effective and efficient in your job.

This is an excellent book to help you learn about DB2 Universal Database in your job as either a DB2 User
or a DB2 UDB Database Administrator and will significantly enhance your ability to pass the DB2 Univer-
sal Database Certification Exams. Beyond becoming certified, this book is also an excellent source of refer-
ence information that you’ll continue to use for years to come.

This book was written in a straightforward manner to take you through the certification process step-by-
step. It also outlines the different levels of certification, making it simple to determine the right path for you.
It helps to prepare you for the tests by providing all the information you will need and includes sample tests
to ensure you are understanding the material.

Roger has done an amazing job at covering all you need to know about DB2 Universal Database, giving
you hints and tips to sharpen your technical edge. I'm sure you’ll find this book both a joy to read as well as
helpful in your quest to improve your skills.

—Susan Visser, IBM DB2 Certification Program Manager

Today’s computing environment is fast paced, competitive, and dynamic. As a computer professional, one
of the most effective ways to stay ahead of the technology curve and validate your skills is through certification.
Certification increases your credibility and expertise in the workplace and it represents a direct path to
knowledge of the hottest technology in the market today: IBM DB2 Universal Database.

More than 20 years ago, relational database technology was invented in IBM Research, which delivered
the first commercially available database in the early 1980s. This invention created the unique ability to
represent data in a simple tabular form, access it through the powerful SQL query language, and make it
readily available to the business community. Today, tens of thousands of business all over the world rely on
DB2 databases to store their key corporate data assets and run their business both traditionally and over the
Web.

The twenty-first century promises to be one of the fastest moving and challenging decades in computing
history. As a computer professional, you have to keep ahead of the technology demands of tomorrow’s
companies who are building applications, services, and portals for e-commerce, customer relationship
management, business-to-business (B2B), supply chain management, and business intelligence solutions.
With the growing demand for skilled data management professionals, there is no better time to obtain your
DB2 UDRB certification. I wish you much success with your studies.

—Judith Escott, WW Executive, Data Management Skills Development, IBM
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Universal Database and its predecessors for the past 10 years. He has written several computer magazine
articles, presented at two International DB2 User’s Group (IDUG) conferences, and is the author of The
Developer’s Handbook to DB2 for Common Servers, ODBC 3.5 Developer’s Guide, DB2 Universal Data-
base CLI Developer’s Guide, DB2 Universal Database API Developers Guide, and DB2 Universal Data-
base SQL Developer’s Guide. His background in database application design and development is extensive,
and he holds the following professional certifications: IBM Certified Advanced Technical Expert — DB2
for Clusters; IBM Certified Solutions Expert — DB2 UDB V7.1 Database Administration for UNIX,
Windows, and OS/2; IBM Certified Solutions Expert — DB2 UDB V6.1 Application Development for
UNIX, Windows, and OS/2; and IBM Certified Specialist — DB2 UDB V6/V7 User.
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