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Section 1. Introduction

What this tutorial is about

This tutorial takes you through the various steps required to manage some of the
objects within DB2®. The tutorial covers the following topics:

« Creating DB2 tasks using the GUI tools

« Creating and managing indexes

« Creating constraints on tables (e.g., RI, informational, unique)
» Creating views on tables

« Examining the contents of the system catalog tables

« Enforcing data uniqueness

This is the third tutorial in a series of six to help you prepare for the DB2 V8.1 for Linux,
UNIX®, and Windows™ Database Administration Certification (Exam 701). The
material in this tutorial primarily covers the objectives in Section 3 of the exam, entitled
"Database Access." You can view these objectives at
http://www.ibm.com/certify/tests/obj701.shtml.

You should have a copy of DB2 Universal Database™ to complete the steps in this
tutorial. You can download a free trial version of IBM® DB2 Universal Database,
Enterprise Edition.

Who should take this tutorial

Since you are reading this tutorial, you obviously want to be educated in the nuances of
administering DB2, or perhaps you want to upgrade your current skills to reflect the
new features found in the most recent release of the product. You could also be
interested in getting certified in the administration of DB2 and need to review what we
cover in the exam.

Whatever your reason for reading this section, there are a few things you should do to
take the most advantage of this and other tutorials:

* Get a copy of DB2 (the Personal Edition will do, as will the free trial version of the
Enterprise Edition that we mentioned on the previous panel). Without something to
practice on, you won't be able to try out the examples or explore the various features
of the product.

« Take the DB2 User Certification tutorials (see Resources on page 65 ). These tutorials
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give you the fundamentals on DB2 and will make it easier to understand some of the
terminology that is used in this tutorial. It probably wouldn't be a bad idea if you
passed that certification test before trying this one!

« Practice and try things out on your own. While this tutorial tries to cover many of the
topics you need to get certified, nothing beats experience.

* Read the DB2 Administration manuals. They can give you a lot of insight on how
DB2 works. There are also other sources of information on DB2 that can be found at
the end of this tutorial (see Resources on page 65).

About the author

George Baklarz, B.Math, M.Sc. (Comp Sci), is the
manager of the DB2 Worldwide Pre-sales Support
Group. He has more than nineteen years of
experience with DB2 and has co-authored the DB2
UDB Version 8.1 Database Administration
Certification Guide (Prentice-Hall, 2003).

In his spare time, he teaches database theory at
the University of Guelph, and presents at a variety
of conferences, including the International DB2
Users Group.

You can reach George when he's not traveling at
baklarz@yahoo.com.
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Section 2. Creating DB2 tasks using the GUI tools

DB2 Task Center

One of the DB2 tools that is used to control the database is the Task Center. The Task
Center is used to run tasks, either immediately or according to a schedule, and to notify
people about the status of completed tasks.

The Task Center includes all the functionality found in the Script Center in previous
versions of DB2, plus additional new features. A task is a script, together with
associated success conditions, schedules, and notifications. You can create a task
within the Task Center, create a script within another tool and save it to the Task
Center, import an existing script, or save the options from a DB2 dialog or wizard such
as the Load wizard. A script can contain DB2, SQL, or operating system commands.

Tools database

In order to use the Task Center, the tools catalog must exist. The tools catalog contains
information about the administrative tasks that you configure with such tools as the
Task Center and Control Center.

The tools catalog may have been created for you when you installed DB2, but in the
event that it is not available, you can create it using either a DB2 command or the tools
menu.

To create the tools database from the command line, open up a DB2 command window
and issue the following command:

db2 create tools catal og cc create new dat abase tool sdb

To create the database using the tools settings, select Tools => Tools Settings =>
Scheduler Settings from within the Control Center:
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Tools Hel T
YRR G OO J
[ Default Scheduling Scheme

| & generScheduling

‘When possible, the scheduling and storage oftasks will be handled
b the scheduler that is local to the database server,

| € Centralized Schaduling

Scheduling and storage of tasks will be handled by a cenfralized
gystem specified below.

| Centralized Schedulern [BAKLARE

-]

[ Defining Tools Catalog

Create a new Tools Catalog for a cataloged svstem and enabling the
scheduler for that systern.

- system |

Starting the Task Center

The Task Center can be started by using the command db2t ¢ from a command line,
or by clicking on the Task Center from any of the DB2 tools:

Database Access

Page 5 of 66



http://ww7b. sof t ware. i bm coni dndd/ Presented by DB2 Developer Domain

_lo/x]
Control Center Selecied Edit View Tools Help _

el s AL g fe < g B =
:D Systems |Task Center =

- B BAKLARZ

Dofoit. | 1% p d> @A I IF +iew

In addition, the Task Center can be started from the DB2 menu in a Windows
environment:

fm 1EMDEZ @ Command Line Toaols F‘
@ Development Tools r
IE General Administration Tools  » REEREE LAt e e
@ Information » Journal
@ Maonitoring Toaols r @ Replication Center
@ Set-up Tools : = Task Center
I

Once the Task Center is started, you can manage, create, and run scripts.

Task Center functionality

So what can you do with tasks within the Task Center? For each task, you can do the
following:

e Schedule the task
» Specify success and failure conditions
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» Specify actions that should be performed when this task completes successfully or
when it fails

» Specify e-mail addresses (including pager addresses) that should be notified when
this task completes successfully or when it fails

You can specify conditional coding by creating task actions. Each task action consists
of a task and the action that should be performed on the task. For example, task 1
could have the following task actions:

 |ftask 1 is successful, task action A enables the scheduling of task 2.
« [f task 1 fails, task action B runs task 3.

You can also create a grouping task, which combines several tasks into a single logical
unit of work. When the grouping task meets the success or failure conditions that you
define, any follow-on tasks are run. For example, you could combine three backup
scripts into a grouping task and then specify a reorganization as a follow-on task that
will be executed if all of the backup scripts execute successfully.

Creating a task

The Task Center may require up to eight steps to generate a task. The steps involve:

Description and name of the task
Command script

Run properties

Grouping

Schedule

Notification

Task actions

Security

We'll look at each of these steps in the following panels. When the Task Center is
started, it displays all of the tasks that are currently defined in the system:
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= = Task Center =10 x|
Task Selectsd Edit View Tools Help B
: | | |
HHREBE B WE DO :
Scheduler system IEAKLFRZ j Refresh options [No automatic refresh =]~
DB2- TOOLSDE- CC % >
= | Name = | Tvpe 2 | Description = | Run System 2 | Schedule Enabled 2 | No
4| | i
0 of Diterns displayed |1‘} o dy @ I 5 ° b7 | oveniewbycategori.. "|'urisw

To create a new task, either left-click in the task listing area, or select Task => New
from the menu at the top of the panel.
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Y Seiected Edit View Tools Help B
| | |
| new.  JEEIREE ® @
Import... | | I
Task Calegories -] Refresh options [No automatic refresh =] =
Saved Schedules
Success Code Sets
Sh " % d»
ov Progress
Set Default Notification Test.. # | Description # | Run System # | Schedule Enabled & | No
SetUser ID and Password
Shut Down DB2 Tools
Exit
4 | i
0 of Ditems displayed |1‘} o dy @ I 5 $° b | oveniewbycategori.. "|'uriaw

This presents a dialog that allows you to define the task you want to create.
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BAKLARZ BAKLARZ «Mew Task=

TBSH’ Command S[:riptl Run pmpamas] Eroup | Scnadulal Nnuﬂ[:atiunl Task.luzllunsi Eau:umyl

Mame l |
Type |DE|2 command script :j
Description

Task category | Mot categorized B
Run system |bakiarz .
DBZ instante and partition | I

s | Cancel | Help |

The Task Center will be updated with any new tasks that you create. Note that the
refresh options should be set to a reasonable time interval if you want to see any
changes to the tasks that are already in the list.

Task description

The task description panel lets you define the characteristics of the task itself:
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X
BAHLART BAKLART aMew Task=
TBSH’ Command S[:riptl Run pmpamas] Eroup | Scnadulal Nnuﬂ[:atiunl Task.luzllunsi Eau:umyl
Mame |T|:|1al Salary Report
Type |DE|2 command script :j
Return the total income from each department
Description
Task category IRepurts _J
Run system |bakiarz .
DBZ instanca and partition [DB2 E|
Ok | Cancel | Help

The Name field contains the name of the task that you are creating. This name can
contain any character, so a descriptive name can be used.

The Type field tells DB2 the type of action that this task is going to perform. There are
four options:

 DB2 command script: This script issues DB2 commands, which can contain SQL.

« OS command script: Operating system commands are included in this type of
script.

* MVS shell script: MVS shell scripts execute in an MVS or z/OS host environment.
This type of task can also include JCL (Job Control Language) statements.

» Grouping task: Grouping task takes several tasks and places them into one group
that is executed together.
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X
BAHLART BAKLART aMew Task=

TBSH’ Command S[:riptl Run pmpamas] Eroup | Scnadulal Nnuﬂ[:atiunl Task.luzllunsi Eau:umyl

Mame |T|:|1al Salary Repor

Type {DB2 command script =]
DB2 command Scripl

- 05 command script

Description WS shell script
Grouping task

Task category I Reports, Utilities _J

Run system |bakiarz .

DBZ instance and partition |

[ | canr:aF| Help |

The Description field can contain a lengthy description of the task being created.

The Task Category field is used to classify the type of task that is being created. This is
an optional field, but it can be very useful when you're trying to find a previous
command or when you're trying to group commands together based on their purpose.
Click the ellipsis button at the end of the field:

To see a list of defined categories:
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™ = Select Task Categories

Available task calegories

Liilities

Refresh |
[New fask categons

' |

(]"4 Cangel Help

A task can have multiple categories associated with it. The available task categories
can be used to classify the task by selecting the category and then clicking the >
button. Additional categories can be created by typing a new entry under New task
category and clicking >. These categories can be used to sort the available tasks in
the main task window at a later time.

The Run System field indicates the system on which the command will run. This can be

a local system (as is the case in our sample figures) or any remote system that has
been catalogued.
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— = Select Run System x|
+ Enter a Run System
haklarz
" Select a Run System from the known system list
baklarz DS CoyEr
............ S Cancel Halp

The DB2 Instance and Partition option lets you select the instance and partition on
which the command will run. The partition option is meant only for systems that have
the DPF (DB2 Partitioning Feature) installed. In such a case, the task can run on
specific partitions within the database, rather than across all of them.
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= =select Partitions x|
wstance (PR ~|
Available paritions Selected paditions
Partition nurmber |Hnstname |F'|:|rtr = Fartition nurmber |Hnstname |F'|:|rtr
n localhost 1] -
=
=
el | 2l Il I 2]
Ik I Cancel | Help |

All of the fields, except for the description and categorization, need to be filled in for the
task to be created.

Command script

The command script panel contains the actual DB2 or operating system command that
you want to run against the database. The main window lets you type in the command
or use cut and paste operations to place the information into this panel.
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C-rewTask x|
BAKLARZ BAKLARZ «Mew Tasks=
Task Command Bﬂﬁ'mt Run pmpamas] Erivlig | Scnadulal Nnuﬂ[:atiunl Task.luzllunsi Eau:umyl
connectio sample; 5 Imnpart.., 1
select d.deptname, sumie.salan+e. bonus+e comm) from department d, emplovee & |
where eworkdept=d.depino

group by d depiname;

DB2 staterment termination character |,

Working directory | Cidb2-tasksl 1]

GH | Cancel | Heip |
If you have created or saved a script in an external file, click the Import button to load it.

~ =File Browser x|
Fath Current directony
[ | [ca
Files Directaries
Adoheteb log ) | Fuser (=
AIRPORTS.DAT __| | ADOBEAFF —
arcldr.exe CFGSAFE
arcsetup.exe cmdcons
AUTOEXEC BAT oB2
BOOT.BAK | | DBZ-Y3-wehcasts -
Drives
G | 3934 MB available
ik Cancel Help
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If a script needs to access data or output information to disk, you need to specify the
default directory so that DB2 knows where to place or find information.

~ = Path Browser x|

Fath

Current directory

i,

Cirectaries

Fuser
ADOBEARPP
CFGSAFE
cmdcons
Chz
dh2-tasks -

| |»

Dirives

i | 3934 MB availakle

(] I Cancel Help

Finally, the DB2 statement terminator refers to the character that will be used to delimit
multiple DB2 statements. By default, this is the semicolon (; ), but you may need to
change this if you are creating DB2 functions, triggers, or any SQL PL statements.
These DB2 objects use semicolons as their own statement delimiter, so a different DB2
delimiter should be used (dollar signs ($) or at signs (@ are both popular signs to use).

Run properties

The run properties panel is used to define the success or failure criteria of the task.
You can either tell the script to stop when there is any non-zero return code (stop
execution at first return code that is a failure) or define a set of return code conditions.
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BAKLARZ BAKLARZ <New Task=

Task\ Command Script Run properties i Eigell]: | Scnadulal Nuﬁﬁcaﬂun! TaskAclJunsE Eeu:umyl

. mnu‘ms msucnuss .............................................................................

Suocess code set | Okay |
[ Stop execution at first return code thatis a fallure

e | Cancel | Help |

If a task can return multiple return codes that are considered successful, you will need
to define a success code set. To display a list of code sets, click in the Success code
set field.
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" = Select Success Code Set |

Available success code sets
Crkany E Mew..

)54 Cancel Help

In the event that there are no success code sets displayed, or if none of them match
your requirements, create your own by clicking New.
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~ = Add Success Code Set x|

Mame Qikay

Description |a return code of Zero is always akay

List of success codes

—Success code

Spec_if_ythe success code and the Add = FoniinT & Ene =
condition e

Condition |= j Change =

Code I al Rermove

]38 Cancel Help

You can create your own success code set, which can contain multiple return code
values. You can then use this success code set for your current task, and reuse it for
additional tasks that you create later. This particular example creates a success code
set for the zero return code, as illustrated above. You could just use the default return
code check box on the first panel to achieve the same goal.

Grouping

You can use the grouping function to run or schedule together a large number of tasks.
Instead of creating a command task, define a grouping task. As soon as this type of
task is defined, the Group tab is enabled, and the following screen is displayed.
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- =New Task X
BAKLARZ BAKLARZ «Mew Task=
Task\ Coerireatich S | Fun propefies  Grolp l Scnadulal Nuﬁﬁcaﬂnni Task.lu:llunsi Em:umyl
Arailable tashs Selacted tasks .
Mame % | owner % | Task Category : | Mame % | Gwmer % | Task Category

Employes Salary BAKLARZ Repors
Bl T 0La1 Salary Inform... [BAKLARE

Ld )

(2114 | canr:aF| Help |

On this screen, you can add all of the tasks that you want to run as part of this group.
In this example, two tasks have been added to the group. After you have defined all of
the tasks, schedule the group and set any success or failure conditions as you would
with an individual task.

Scheduling

Once you have defined your script and run characteristics of your task, define the
schedule on which it will run. You do not have to create a schedule for your task, but in
order to run it you must schedule it either individually or as part of a group.

The schedule panel contains the date and time at which the command is supposed to
be run.
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T X
BAKLARZ BAKLARZ =Mew Task=
Task\ Command S[:ﬂptE Rurn pmpamas] Groups Scheduls | Nuﬁﬁcaﬂuni TasRMIIunsE Eau:umyl
Occurs i List of schedules
| Start date |M3mh , 2003 ﬂ ____________________ ] Description =
| Starttime |?2 1500 i’ S ool S Run once, on 331503 at 10:15:00 PW
' Run once Change = I
| i
[ Repeating schedule . ﬂamwﬂ |
| Ermreminers | = s =
[T 1 afler arte
Each stan lirne Hated by
adding the reps fraquency ko
the previous slart lime
CWaETRE o afenit
Each star lime is ¢a
adding the repetilion freguency I |
the Rrevious and lirme Bawe Listof Schadules |
1 En s [ Marct ) ] = —
[ or ; | =l [ Runtime authorization I
| Lieeicavells 1uli v i 1N
| Preview | UseriD  [bakarz

| |Run once, on 33103 at 101500 PM,

Presented by DB2 Developer Domain

Password | |

[+ Enable scheduling

| Cancel | Help |

You can specify that the command runs once, or at multiple times based on a schedule
or on a list of saved schedules. If you want to run multiple tasks on the same date or at
the same time, it may be simpler to create one schedule record and use that for each

of your tasks rather than re-creating it every time.

Notification

The notification screen is used to tell DB2 where to send the completion code when the
task finishes. This does not send the actual results of the task, but only the return code.
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BAKLARZ BAKLARZ =Mew Task=
Task\ Command S[:riptl Run pmpamas] Gralg | Schedule Motification tTaskAclJunsE Eeu:umyl
[ Maotification List of notmications

Specify the condition on which to send a notification | Condition % | Type 2| contacts 2|

" Task failure

| " Any condition

| Tyne [Notity contacts |
Contats | J
Message preview

| |Fram: BAKLARZT

| |Subject Task ECwnerSMName completed with

| | stalus &Completionstatus

| The task &Cwner &Mame with status

| [&Complelionsialus ran on the DB2 Adminisirative
Server on ESchedularsyslem and camplelad with
| return code EReturncode, The task started an
SRunsystern at &5tart and completed at EEnd

| | Thetasklasted &Duration seconds,

| Dafaun Edit [ Enable notifications

e | Cancel | Help |

Multiple notifications can be sent for an individual task. These notifications can be
based on:

» Task success: When the task successfully completes, a notification can be sent.

» Task failure: When the task does not complete successfully, a notification can be
sent.

* Any condition: No matter what the result is, a notification is sent.

In addition to the notification level, you can also specify the way in which notification is
sent. The task center can either notify contacts or place information in the Journal (see

Journal on page 27 ). The contact list contains a set of users to whom you can send a
page or e-mail notifications.
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""" | B
Available contacts Selected contacls
Mame & | E-mail Addrass & | Tipe 2P = Marme % | E-mail Address & | Type zlp

- George Bakarz Er.al:' arzi@ca. lbm.com [Contach I 55

| Cantel E Hixlp

Note that if you want to send messages to users, you must set up an SMTP server on
your machine. Without this capability, a message cannot be sent.

The message itself can be customized to include any text that you want. A number of
symbolic variables are available within the text that are used to return information about
the task:

» &Categories: The categories associated with the task.

« &Completionstatus: The completion status of the task. This value depends on the
success code set associated with the task.

e &Description: The description of the task.

e &Duration: The length of time the run system took to complete the task from start to
finish.

« &End: The date and time the task completed.

* &Howinvoked: The method used to invoke the task.

« &Name: The name of the task.

» &Owner: The name of the owner of the task.

* &Returncode: The final return code of the task.

e &Runpartitions: The partitions on which the task ran.

¢ &Runsystem: The name of the system on which the task ran.

« &Schedulersystem: The name of the system on which the task is scheduled.

» &Start: The date and time the task began running.

« &Type: The task type (that is, whether it is a DB2 script, an OS script, a MVS shell
script, a JCL script, or a grouping).
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* &Userid: The user ID for the task.

Task actions

The task actions panel determines what happens with the task after it has completed
execution.

I

BAKLARZ BAKLARZ <New Task=

Task\ Command S[:ﬂptl Run pmpamas] Graup | Scnadulal Maotification TaskActions lsm:umyl
 Taskaction - Listoftask actions

Specify the condition on which fo
run the task action

" Task failure
" Any condition
Task action IDeIete this task El

Specify the number of imes a falling task should be
retried before running the task actions

Count [_ﬂj irtenal

| Cancel | Help |

There are three possible actions that can occur for a task, depending on whether it:

» Completes successfully
 Fails at any step
« Results in any outcome (success or failure)

When any of these conditions are met, the task can perform a number of actions. It
can:

¢ Run another task
* Schedule another task
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* Disable the schedule of a task
* Delete itself

The task actions section lets you chain together many tasks, each one dependent on
the successful completion of the previous task. For instance, you can make sure that a
table has been successfully created before you define indexes on it.

Security

The security screen allows you to give read, write, and execute (run) privileges to other
users for the task being created. This may be useful when you have a number of
different users creating and maintaining tasks. In such a case, it may be easier to
create a group of users that are allowed to manage these tasks, rather than giving
each user access to the task.

C-rewTask x|
BAKLARZ BAKLARZ <Mew Task=
Task\ Command S[:rlp‘tl Run Iﬂmparﬂas] Craug | Ecnadulal Nuﬁﬁcaﬂuni Task Actlons  Securiby

Select privileges for each user or group. Click Change o add or remove users and groups from the table. Allprivileges to an
object are denied unless you specify them here.

Mame % | Read % | Run £ | wirite &

E'i.ﬂi BiKLARE = = F Change 1

) Cancel Help
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Task list

Once you have created the task, it is displayed in the main task menu.

Task Selected Edit View Tools Help g
- T Il n | |
LREE@E R HB DO |
|
Scheduler system [BAKLARZ ~| Refresh options Mo automatic refresh =] =
DB2- TOOLSDE- CC 1 4
[ =] Name - | Type 2 | Description = | Run System = | Schedule Enabled £ | No
+ Reports
&2 Total Salary Re... DB2 comman... Return the total income fr... baklarz Yes e
L | 2
1 of 1 iterns displayed 14 ?'.F de @R ¥ B < p° | oveniewbycategori. © ".-"lerw

The items in the task menu are shown by overview category. This is the same category
field that you filled in when you were creating the task. By using these categories, you
make it a lot simpler to find and manage these tasks.

A task will be removed from this list if it is physically deleted by the user, or if one of the
assigned actions was to delete itself after it had finished executing. If the screen is
automatically refreshed, the task will eventually disappear once it has run. To
determine the status of a task after it has completed, use the Journal, which we'll
discuss in the next panel.

Journal
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The Journal keeps track of a number of events within the database engine. These
events include:

» Task history: This displays the results of the tasks that have run.
« Database history: This displays any maintenance activity against a database.

» Messages: This is the list of error messages that have been produced by the
database.

» Notification log: This contains messages that have been produced by the Health
Center or alerts within the system.

The Journal can be viewed from either the Control Center or the tools menu.

™ Control Center -0 x|
Control Center  Selected Edit Wiew Tools Help _
WH B ExE DR §E s

7 Systerns
- EE BAKLARZ

Journal

Dofoit. | l% 2> o> B0 I ¥ \{fiew

The journal can also be started from within the DB2 program group. The initial screen
is shown below.
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........... =101 ]
Joumal Selected Edit View Tools Help e

L REETERAe B OO '

Task History | Dalabase His!ury'] Hassagasl Mofification Lugl

Scheduler system |EIAKL.-!.RZ ll Refresh options  [Mo autornatic refresh =] =
i DB2- TOOLSDB- CC [ Y=
| = | owner = | Twpe 2| Success 2| Stant = | End 2 | puration =

¥ Emploves Salary

| BAKLARL DBZ comman,.. Successiyl Apr1, 2003 9:20013.. Apr1, 2003 2:20019...00:00:07
| = Run all reports

: Grouping task fu 2. Apr1, 2003 3:20:19. M

| = Total Salary Information

BAKLARL DBZ comman... Successiul Aprl, 20039220013 Apr1, 2003 9:20:18... 00:00:06

| = Total Salary Report

| BAkLARZT DB2 comman.., Unknown War 31, 2003 10:20:... Mar 21, 2003 10:20;... 00:00:10

Ll : |
4 of 4 items displayed | W2 de MR I ¥ ovendewbyname * ‘u'iaw|

All of the items in the list are tasks (or groups of tasks) that have executed. To get
more details on a particular task, double-click on that task. For instance, clicking the
first task in the list illustrated in the figure above shows the report for that task.
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B show Results

BAKLARS BAKLARZ Total Salary Report

Choose 3 paiion @ seedhetask ras uits I "I

Results | Command s:nm] Eﬂmutl Task acuona[
Start time |3r31m:3 10:20:02 PM EST
End lime |3F3"I.l'[|31l12[|:1i PMEST
Duration [o0:00:10

Return code I 0

Completion state | Success

| The task BAKLART Total Salary Report with status Successiul ran on the DB2 Adminlstrative

| Server on baklarz.torolab.ibm.com and completed with return code 0. The task started on baklarz
{at 2003-03-31 22:20:02.0 and completed at 2003-03-31 22:20:11.0. The task lasted 10 seconds.

Joumnal message

The results page shows you whether or not the task was successful and also contains

any messages that were produced by the task. An additional three tabs provide more

information on the task that was executed. The second tab provides information on the

command script that was executed:
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BAKLARZ BAKLARZ Total Salary Report

LEE & Rathomn i sEe e tack re s lite I ""I

Bkt s i

Seript
imnned to sample;

iselect d.depiname, sumie salary+e bonus+e.comm) from depariment d, emplovee e
where e workdepi=d.depino

group by d.depiname,

Close I Help |
The third tab in the task report displays the physical output produced by the task. The
output from the SQL that was run is shown in the figure below. Note that the SQL must
issue the connect statement to the proper database for this to run successfully.
Without the connection, the task will not know which database to operate on.

Database Access

Page 31 of 66



http://ww7b. sof tware.i bm conl dndd/

BAKLARS BAKLARZ Total Salary Report

|

Choose 3 paiion @ seedhetask ras uits I

Resun;sl Cormmand Script !Otﬂﬂm. Task acuona[

........ |

To access the help for the messages contained in the output, use the Command Center. For example, type 7 SGL0100
in the Command Center 1o get maore information apout message SALOT D0,

Presented by DB2 Developer Domain

connect to sampla
Database Connection Information
Database server =DB2MT 8.1.0

SaL autharization ID = BAKLARZ
Local database alias = SAMPLE

select d deptname, sumie salan+e bonus+e comm) from depardment d, emploves e where e worl

DEFTHAME 2

ADMIMISTRATION SYSTEMS 16589200

{MFORMATION CENTER SYE08.00

IMANUFACTURING SYSTEMS 244265.00

IOPERATIONS 115489.00

PLANMING 4535000 —_
SOFTWARE SUPPORT 104835.00

SPIFFY COMPUTER SERVICE DIV 14128000

SUPPORT SERVICES 4418900

Close I Help |

Finally, the last tab indicates the subsequent actions that were taken when the task
completed. In this case, the task deleted itself when it ran successfully.
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B ShowResults X

BAKLARS BAKLARZ Total Salary Report

Choose 3 paiion @ seedhetask ras uits I "I

Taskactions
F2003-03-31 22:20:11 Ran the following task action due to completion condition Task Success:
; Remoye Task: Total Salary Report == Action Succeeded
Matifications
Close I Help |

The Task Center lets you define tasks that can run a variety of commands, including:

DB2 commands

Operating system commands

MVS shell or JCL commands

Groups of the above types of commands

Tasks can be scheduled to work at specific times, and can notify other users of their
own success or failure. In addition, a task can also cause other tasks to be scheduled,
unscheduled, or deleted.
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Section 3. Creating and managing indexes

Introduction

Indexes are a critical component of any database that you might end up creating.
Although the relational model does not require indexes to run queries or calculate
results, your end users will be much happier with you if you create some indexes on
frequently used tables!

Indexes are physical objects that are associated with individual tables. Any permanent
table or declared temporary table can have multiple indexes defined on it. You cannot
define an index on a view.

Indexes are used for two primary reasons:

» To ensure uniqueness of data values
* To improve SQL query performance

Indexes can be used to access data in a sorted order more quickly and to avoid the
time-consuming task of sorting the data using temporary storage. Indexes can also be
created on computed columns so the optimizer can save computation time by using the
index instead of doing the calculations. Indexes are maintained automatically by DB2
as data is inserted, updated, and deleted.

How indexes are created

As a DBA, you must be aware of how indexes are created. Although indexes are an
optional (but critical') component of any database, they are sometimes created
automatically on your behalf. If you do not plan for indexes in advance, you may not
have sufficient resources to create or maintain them.

Indexes can be created through the use of the CREATE | NDEX command. However,
indexes are also automatically generated if you create a table that contains a column
with a UNI QUE attribute, if a referential constraint is placed against a table, or if a table
has been defined with dimension (multidimensional) attributes. All of these conditions
require an index to enforce uniqueness in the table, and to provide acceptable
performance. Imagine if the database had to scan an entire table each time it needed
to check if a value was unique!

In addition to SQL commands that generate indexes, a variety of wizards are available
within the DB2 Control Center to help decide which indexes would be most appropriate
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in a given situation.

Issues with indexes

The first question you'll ask when generating an index is, "Which one will give me the
best performance?" Should you create an index on every column within a table to
ensure good performance? Or should you only create an index that gives the user
direct access to the data?

Indexes take up space on your system. They can reside in the same table space as the
table you are indexing, in an index table space, or in the "large" table space. Since
there are physical limitations in the size of table spaces, you may not have sufficient
space to create all of the indexes you want.

Updating indexes takes time. Whenever you insert, update, or delete records, DB2
must modify all corresponding indexes that are affected by your actions. Thus, creating
15 indexes on your favorite table will result in 15 index updates every time you change
the data. In this case, rather than providing better performance, your indexes will result
in longer response times.

Finally, indexes may not be appropriate for columns that have few values (low
cardinality). An alternate indexing method (multidimensional clustering, or MDC) may
be more appropriate.

Where are indexes placed?

Before you decide to create some indexes, we should quickly review the concepts of
table spaces.

Tables and indexes are placed into table spaces. A table space is used as a layer
between the database and the container objects that hold the actual table data.

A container is a physical storage device. It can be identified by a directory name, a
device name, or a file name. A container is assigned to a table space and a table
space can span many containers. The ability to have multiple containers assigned to a
table space gets around operating system limitations that may limit the amount of data
that one container can have. The relationship among all of these objects is illustrated in
the chart below.
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DEFPARTMENT table {Farent table)

DEFPTHO
(Primary key)

t

EMPLOYEE table (Dependant table)

DEPTHNAME MGRMND

EMENL FIRSTNAME | LASTNAME o e PHONENO
(Primary key) (Foreign key)

Although a table is the basic object that is placed into a table space, you must be
aware of additional objects within the DB2 system and how they are mapped to a table
space.

Table and index storage

So why are we interested in the CREATE TABLE command when what we really want
to do is create some indexes? The difficulty with index placement is that it is dependent
on how the table was defined.

If a table is created without any regard to location, it will end up in the default system
space, along with any indexes that are created for it. This means that the
USERSPACEL table space will quickly fill up with your tables and indexes, since they
are both stored in the same place.

Even if you conscientiously placed your tables in separate table spaces, you may still
have a problem, since the indexes will be created in the same place. You need to
specify the location of your indexes!

Table creation

When you create a table, you can use an option to specify the table space -- or table
spaces -- in which the table and index will be placed:

CREATE TABLE TEST (
colum 1 definition, colum 2 definition,
) IN <tabl espace name> | NDEX | N <i ndex space name>
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This command gives you the option of specifying where the table is created, along with
the index. If you do not specify a separate index table space, the indexes will be
created in the same table space as the table. You do not have the option of creating
indexes in a different table space after the table has been created. The moral of this
story: Plan ahead before creating your indexes!

Creating indexes

Now that you know where your indexes are going to be created, it's time to examine
the CREATE | NDEX command. Here's the basic command syntax:

CREATE <UNI QUE> | NDEX <i ndex name> ON <t abl e name>

(
colum 1 <ASC | DESC ,
colum 2 <ASC | DESCs ...

)

The UNI QUE attribute tells DB2 that the index must enforce uniqueness for all values
that are inserted. If a duplicate value is found during an UPDATE or | NSERT command,
an error will be returned to the application.

The columns that are listed in brackets will be used to generate the index. The optional
ASC (ascending) and DESC (descending) keywords tell DB2 how to order these values
in the index itself. These options are useful when you issue SQL statements that sort
the results, like so:

SELECT * FROM EMPLOYEE
CRDER BY EMPNO DESC

If the index has already been created in descending order, DB2 can use the index to
return the values in a sorted sequence, rather than having to do a separate sort step.
This can save considerable time on large answer sets. If answer sets are sorted in both
ascending and descending order, it may be more advantageous to add the additional
ALLOW REVERSE SCANS to the end of the CREATE | NDEX command. This tells DB2
to include additional pointers within the index to allow efficient forward and backward
chaining within the records.

Including additional columns in an index

DB2 has the ability to add additional columns to the index that you are creating. The
CREATE | NDEX command allows the user to specify columns that are not part of the
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actual index, but are kept in the index record for performance reasons.

CREATE UNI QUE | NDEX ON EMPLOYEE (EMPNO) | NCLUDE ( LASTNAME, FI RSTNAME)

The index must be UNI QUE for columns to be included in the index. When the index is
created, the additional columns are added to the index values. The index does not use
these values for sorting or determining uniqueness, but can use them when satisfying
an SQL query. For instance, the following SELECT statement would not need to read
the actual data rows:

SELECT LASTNAME, FI RSTNAME FROM EMPLOYEE WHERE EMPNO < ' 000300

Examining the Visual Explain for this statement confirms the use of the index to get the
answer set.
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There are many circumstances in which placing data in the index will help
performance. Care should be taken to not use too many columns, however; if you do,
the size of the index may begin to approach the size of the physical data itself.

Clustering indexes

A clustering index is an index that is used by DB2 to try and insert records on the same
page as other records with similar index key values. If there is no space on that page,
an attempt is made to put the record into the surrounding pages.
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The advantage of having a clustering index is that SELECT statements that look for a
particular value (or range of values) on a key can quickly find the answer set without
scanning the entire table. Similar key values will be placed on the same data pages so
that only a portion of the entire table needs to be read. In addition, the need for table
reorganization can also be reduced by using a clustering index.

To ensure that sufficient space is available for new rows on existing pages, the
PCTFREE keyword should be used during table creation to leave some space available
for future inserts and updates. Once the table has been loaded, the PCTFREE value
can be reduced to allow for more records to be added to existing pages.

To create a clustering index on a table, append the CLUSTER keyword to the end of the
CREATE | NDEX command, like so:

CREATE | NDEX DEPTS-1 X ON EMPLOYEE( WORKDEPT) CLUSTER

The PCTFREE keyword can also be used in the creation of an index. Specify a higher
PCTFREE at index creation time and then set it to a lower value later to allow for
records to be inserted into the index without causing index page splits. This is
particularly useful in high-transaction environments where there is a lot of insert and
delete activity. However, if your database is primarily meant for query workloads, it may
be more advantageous to place as much data onto the index pages as possible. In this
case, set PCTFREE to zero. From a database perspective, fewer page reads will have
to be done to load the index, but it will be more expensive to do index maintenance,
since index page splits will occur.

How many indexes should you create?

So how many indexes should you create for a table? The answer really depends on the
type of application that you are running against the table.

Use the following general rules to determine the typical number of indexes that you
define for a table. The number of indexes is based on the primary use of your
database:

« For online transaction processing (OLTP) environments, create one or two indexes.
« For mixed query and OLTP environments, create between two and five indexes.
« For read-only query environments, create more than five indexes.

Another option in determining which indexes to create is to use the Design Advisor
within the Control Center. The Design Advisor will ask you a number of questions about
your workload and database design and will then determine what the best indexes are.
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Referential integrity and indexes

Indexes are a key component of referential integrity. Without indexes, performance

would be poor,

and integrity checking would be extremely expensive.

Referential integrity allows you to define required relationships between and within
tables. The database manager maintains these relationships, which are expressed as
referential constraints and require that all values of a given attribute or table column
also exist in some other table column. The following figure illustrates an example:
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DEFPARTMEMT table (Farent table)

DEPTHO DEPTHAME  |IMGRNO
(Frimary key)

i

EMPLOYEE table (Dependent table)

EMPMO FIRSTMNAME |LASTNAME WORKDERT  [PHONEMNO
(Primary key) (Foreign key)

Let's look at some definitions of keys and constraints, using the figure above for
illustrative purposes.

A unigue key is a set of columns in which no two values are duplicated in any other
row. Only one unique key can be defined as a primary key for each table. The unique
key may also be known as the parent key when it is referenced by a foreign key.

A primary key is a special case of a unique key. Each table can only have one primary
key. In the figure, DEPTNO and EMPNO are the primary keys of the DEPARTMENT
and EMPLOYEE tables.

A foreign key is a column or set of columns in a table that refer to a unique key or
primary key of the same or another table. It is used to establish a relationship with a
unique key or primary key and enforces referential integrity among tables. The column
WORKDEPT in the EMPLOYEE table is a foreign key because it refers to the primary
key -- the column DEPTNO -- in the DEPARTMENT table.

A parent key is a primary key or unique key of a referential constraint. A parent table is
a table containing a parent key that is related to at least one foreign key in the same or
another table. A table can be a parent in an arbitrary number of relationships. In the
figure above, the DEPARTMENT table, with a primary key of DEPTNO, is a parent of
the EMPLOYEE table, which contains the foreign key WORKDEPT.

A dependent table is a table containing one or more foreign keys. A dependent table
can also be a parent table. A table can be a dependent in an arbitrary number of
relationships. For example, the EMPLOYEE table contains the foreign key
WORKDEPT, which is dependent on the DEPARTMENT table that has a primary key.

A referential constraint is an assertion that non-null values of a designated foreign key
are valid only if they also appear as values of a unique key of a designated parent
table. The purpose of referential constraints is to guarantee that database relationships
are maintained and that data entry rules are followed.
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Enforcement of referential constraints has special implications for some SQL
operations that depend on whether the table is a parent or a dependent. The database
manager enforces referential constraints across systems based on the referential
integrity rules. The rules are:

* INSERT
« DELETE
« UPDATE

Creating referential integrity constraints

To define a foreign key relationship between two tables:

Create the parent table with a primary key

Load data into the parent table

Create the dependent table with the foreign key relationship
Load data into the dependent table

For the EMPLOYEE and DEPARTMENT example from the previous panel, the
definition for the DEPARTMENT table would be as follows:

CREATE TABLE DEPARTMENT

(

DEPTNO I NT NOT NULL PRI MARY KEY,
DEPTNAME VARCHAR(20) NOT NULL,

MGRNO I NT

)

The table definition for the DEPARTMENT table does not necessarily have to have a
PRI MARY KEY specification on the DEPTNOIine; we could have used a CREATE
UNI QUE | NDEX command instead.

Once data has been loaded into the DEPARTMENT table, the EMPLOYEE table can
be created. Note that you don't have to load data into the DEPARTMENT table
immediately, but you will need to populate it with data before the EMPLOYEE table can
have data inserted into it. The EMPLOYEE table would be defined as follows:

CREATE TABLE EMPLOYEE
(
EMPNO I NT NOT NULL PRI MARY KEY,
FI RSTNAME VARCHAR(20) NOT NULL,
LASTNAME VARCHAR(20) NOT NULL,
WORKDEPT | NT NOT NULL,
PHONENO  CHAR(12) NOT NULL,
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FOREI GN KEY( WORKDEPT) REFERENCES DEPARTMENT( DEPTNO)
ON DELETE RESTRI CT)

)

The FOREI GN KEY clause defines the relationship between the EMPLOYEE table and
the DEPARTMENT table. Because of this relationship, an employee cannot be inserted
into the table if his or her WORKDEPT does not already exist in the department table.
In addition, any updates to that employee's WORKDEPT will also be checked against
the department list. The additional ON DELETE RESTRI CT clause tells DB2 to prevent
a deletion of a department record in the DEPARTMENT table, unless there are no
references to that department in the EMPLOYEE table. In other words, a department's
employees must be all transferred to other departments before DB2 will allow that
department to be deleted. Other options are to make the WORKDEPT null upon a
department deletion (ON DELETE SET NULL), or to delete the employee record that is
connected with this record (ON DELETE CASCADE).

From an index perspective, both tables should have primary keys defined. This
eliminates duplicates from both tables, but also improves select performance. Also, the
primary key on the DEPARTMENT table is required so that the foreign key relationship
can be established with the EMPLOYEE table.

Referential integrity authority

To create a table with a referential constraint associated with it (foreign key), a user
must have appropriate permissions.

Consider our previous example with the EMPLOYEE and DEPARTMENT tables (see
Referential integrity and indexes on page 41). If the DEPARTMENT table were owned
and managed by the facilities department, and the EMPLOYEE table were managed by
the personnel department, the two departments would need to cooperate with one
another. If the EMPLOYEE table had the foreign constraint defined against the
DEPARTMENT table, the users in facilities could not delete any department records
without the help of the people in personnel! This is due to the ON DELETE RESTRI CT
rule that was placed against the DEPARTMENT table. This means that a user could
place severe restrictions against your table without your knowledge. In order to prevent
this, explicit authority to set referential constraints must be given to the personnel
department (the owners of the EMPLOYEE table):

GRANT REFERENCES( DEPTNO) ON DEPARTMENT TO USER PERSONNEL

Summary
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Indexes are a key component of database design. They can be used to improve
performance, cluster records on pages, and guarantee uniqueness of records.

Index design is dependent on the type of workload and the amount of space needed to
set aside for storage. Additional fields can be added to an index to improve query
performance. Tools also exist to help define the indexes required for your system.

Referential integrity is a form of constraint checking between a dependent table and a
parent table. Indexes are required to ensure unigueness in the parent table, and to
improve performance of key checking during insert and update processing. Special
permission must be given to owners of dependent tables to allow them to create
referential constraints against tables they do not own.
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Section 4. Defining data constraints on tables

What are constraints?

The integrity or validity of data in a database is of crucial importance. It is difficult to
ensure the validity of data being inserted into a database. DB2 provides the ability to
define some rule-based constraints or checks that can be incorporated into the
database. In DB2, the following checks can be used to minimize the risk of inserting
incorrect data into a table:

« The fields in a row can be checked to see if they conform to the data type and length
of the columns with which they are associated. For example, the value "Geoff" does
not match a column data type of INTEGER, and therefore a row with that value will
be rejected, thus ensuring the validity of the data in the database.

 If a primary key constraint has been defined on a table, then each row in the table
must have a unique value in the column or columns that collectively form the primary
key. If a row is inserted with the same key as an existing one, the new row will be
rejected.

« If a unique constraint has been defined on a table, each row in the table must comply
with this constraint by having a unique value or combination of values that make up
the unique key.

« |f a foreign key constraint has been defined, each row in the table must have a value
in the foreign key column or columns that matches a primary key of a row in a parent
table. In some cases, a null value may be acceptable if the column or columns
defined as part of the foreign key are also defined as nullable.

« |If a check constraint has been defined on a column, each row must comply with the
constraint. For example, a check constraint on a salary column of an employee table
may prevent an application or user from inserting a new employee record or row for
which the salary is less than zero. Any row inserted into the table that has a salary
value of less than zero will be rejected, thus minimizing the risk of inserting incorrect
data into the table.

Primary key constraints, unique constraints, and foreign key constraints are all
discussed in the section on Creating and managing indexes on page 34 . This section
will deal primarily with check constraints.

Table constraints

Table-check constraints will enforce data integrity at the table level. Once a table-check
constraint has been defined for a table, every UPDATE and | NSERT statement will
involve checking the restriction or constraint. If the constraint is violated, the row will
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not be inserted or updated, and an SQL error will be returned.

A table-check constraint can be defined at table creation time or later using the ALTER
TABLE statement. The table-check constraints can help implement specific rules for the
data values contained in the table by specifying the values allowed in one or more
columns in every row of a table. This can save time for the application developer, since
the validation of each data value can be performed by the database and not by each of
the applications accessing the database.

Adding constraints

When you add a check constraint to a table that contains data, there are two
possibilities:

« All the rows will meet the check constraint.
* Some or all of the rows do will not meet the check constraint.

In the first case, when all the rows meet the check constraint, the check constraint will
be created successfully. Future attempts to insert or update data that does not meet
the constraint business rule will be rejected.

If there are some rows that do not meet the check constraint, the check constraint will
not be created (i.e., the ALTER TABLE statement will fail).

An ALTER TABLE statement that adds a new constraint to the EMPLOYEE table we
discussed earlier (see Referential integrity and indexes on page 41 ) is shown below.
The check constraint is named check_j ob. DB2 will use this name to inform us if the
constraint is violated when an | NSERT or UPDATE statement fails.

ALTER TABLE EMPLOYEE
ADD CONSTRAI NT check_j ob
CHECK (JOB IN (' Engineer','Sal es',' Manager'));

There is no special command used to change a check constraint. Whenever a check
constraint needs to be changed, you must drop it and create a new one. Check
constraints can be dropped at any time, and this action will not affect your table or the
data within it.

Creating tables with constraints

You can add a constraint to a table as you are creating that table. A constraint can be
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added to individual columns by adding the CONSTRAI NT/ CHECK clause after the
column definition:

CREATE TABLE EMPLOYEE

(
EMPNO | NT NOT NULL PRI MARY KEY,
JOB VARCHAR(10) CONSTRAI NT CHECK_JOB
CHECK (JOB IN (' Engineer','Sales','Manager')),

The CONSTRAI NT name is not required as part of the definition, but it is recommended
that you name the constraint in the event that you want to modify it at a later date. If
you don't name the constraint, you will have to determine its system-defined name.

Constraints can also be defined across multiple columns, and these definitions are
usually placed at the end of the all of the column definitions. These constraints
combine column values and are often referred to as table constraints. The following
SQL is an example of a table constraint that checks an individual's age and salary:

CREATE TABLE EMPLOYEE
(

CONSTRAI NT CHECK_AGE_SALARY
CHECK (NOT(AGE < 30 AND SALARY > 60000))

The unusual logic in the CHECK statement is necessary due to the way constraints are
handled. The constraint within the brackets must hold true for the record to be inserted.
This would mean that the statement NOT( AGE < 30 AND SALARY > 60000) must
be true. The translation of this logic is that no one can be less than 30 years old and
make more than $60,000 a year.

Informational constraints

All of the constraints that we've defined so far are enforced by DB2 when records are
inserted or updated. This can lead to high amounts of system overhead, especially
when loading large quantities of records.

If an application has already verified information before inserting a record into DB2, it
may be more efficient to use informational constraints, rather than normal constraints.
Informational constraints tell DB2 what format the data should be in, but they are not
enforced during insert or update processing. However, this information can be used by
the DB2 optimizer and may result in better performance of SQL queries. Consider the
following CREATE TABLE statement:
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CREATE TABLE EMPDATA

(
EMPNO | NT NOT NULL,
SEX CHAR(1) NOT NULL
CONSTRAI NT SEXCOK
CHECK (SEX IN ("M ,'F))
NOT ENFORCED
ENABLE QUERY OPTI M ZATI ON
SALARY | NT NOT NULL,
CONSTRAI NT  SALARYOK
CHECK ( SALARY BETVEEN 0 AND 100000)
NOT ENFORCED
ENABLE QUERY OPTI M ZATI ON

)

This example contains two statements that change the behavior of the column
constraints. The first option is NOT ENFORCED, which instructs DB2 not to enforce the
checking of this column when data is inserted or updated. The second option is
ENABLE QUERY OPTI M ZATI ON, which is used by DB2 when SELECT statements are
run against this table. When this value is specified, DB2 will use the information in the
constraint when optimizing the SQL.

The NOT ENFORCED option

If the table contains the NOT ENFORCED option, the behavior of | NSERT statements
may appear odd. The following SQL will not result in any errors when run against the
EMPDATA table:

I NSERT | NTO EMPDATA VALUES

(1, 'M, 54200),
(2, 'F, 28000),
(3, 'M, 21240),
(4, 'F, 89222),
(5, 'Q, 34444),
(6, 'K, 132333);

Employee number five has a questionable gender (Q), and employee number six has
both an unusual gender and a salary that exceeds the limits of the salary column. In
both cases DB2 will allow the insert to occur, since the constraints are NOT
ENFORCED. This points out one of the weaknesses of informational constraints. You
must be certain that the data that you are inserting or loading conforms to the
definitions that you have placed into DB2.

The ENABLE QUERY OPTIMIZATION option
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What will probably cause more confusion is the result of a select statement against the
EMPDATA table after the insert we ran in the last panel:

SELECT * FROM EMPDATA
WHERE SEX = ' Q ;

EMPNO SEX SALARY

0 record(s) sel ected.

DB2 returned the incorrect answer to the query. We know that the value "Q" is found
within the table, but the constraint on this column tells DB2 that the only valid values
are "M" and "F". The ENABLE QUERY OPTI M ZATI ON keyword also allowed DB2 to
use this constraint information when optimizing SQL statements. If this is not the
behavior that the you want, then you need to change the constraint through the use of
the ALTER command:

ALTER TABLE EMPDATA
ALTER CHECK SEXOK DI SABLE QUERY OPTI M ZATI ON

Now, let's re-execute our earlier query. The results are as follows:

SELECT * FROM EMPDATA
WHERE SEX = 'Q ;

EMPNO SEX SALARY

50Q 34444

1 record(s) sel ected.

When should informational constraints be used in DB2? The best scenario for using
informational constraints occurs when the user can guarantee that the application
program is the only application inserting and updating data. If the application already
checks all of the information beforehand, then using informational constraints can result
in faster performance and no duplication of effort.

Summary

There are a variety of constraints that are available within DB2 to maintain data
integrity. These constraints are data type, primary key, unique, foreign key, and check
constraints.

Check constraints allow the user to place rules on data within a column to ensure that
certain criteria are met before allowing a row to be inserted. These constraints can be
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modified to enforce the conditions, or to ignore them. Similarly, the optimizer can also
be told to use the information within the constraints for optimization purposes, or to
ignore them.

Proper use of check constraints can help to improve query performance and minimize

load time. However, without proper data cleansing, the results that are retrieved may
not always be accurate.
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Section 5. Creating and managing views

Views

Views are virtual tables that are derived from one or more tables or views. They can be
used interchangeably with tables when retrieving data. Views can be very useful when
you want to hide certain columns or rows of a base table. If you don't want to create
another copy of a table, you can use a view to create a virtual table that shows users
only the data you want them to see.

When changes are made to data through a view, the data is changed in the underlying
table itself. Views themselves do not contain any real data. There are some
circumstances under which views cannot be updated, so views can be classified as
deletable, updatable, insertable, or read-only. The classification indicates the kind of
SQL operations allowed against the view.

A simple view

A simple example will illustrate the power and usefulness of a view. Consider the
following personnel table:

CREATE TABLE PERSONNEL

(

PERSON | D | NT NOT NULL,
FI RST_NAME VARCHAR( 20),
LAST_NAME VARCHAR( 20),
SALARY DEC( 9, 2),
EXTENSI ON  CHAR(4) ,

It's not the most sophisticated of personnel tables, but it will help illustrate a point about
views. This table contains information that is highly sensitive, such as employees'
salaries. However, much of the information in this table could be used by other
departments or users. For instance, the extension (phone number) column could be
used to produce an internal telephone directory. How can we take advantage of this
information without compromising the integrity of the salary information?

You probably guessed that our solution will have something to do with views. You
could create a view on this table that would restrict the user to only seeing certain
columns. The following SQL statement creates a view that displays the users' first
name, last name, and telephone number:
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CREATE VI EW TELEPHONE_BOOK AS

(
SELECT FI RST_NAME, LAST_NAME, EXTENSI ON FROM PERSONNEL
)

Grant users access to this view rather than to the base personnel table. A user issuing
a select statement against the view would only see three columns:

SELECT * FROM TELEPHONE_BOCK;

FI RST_NAME LAST_NAME EXTENSI ON
ANDREW BAKLARZ 2431
GEOFFREY BAKLARZ 8734

A view can be much more sophisticated than this, but this example illustrates the
fundamental features.

View syntax

Access to the DB2 SQL reference guide would be very useful at this point. Of course,
you probably don't have that handy, so here is a short syntax diagram for view
creation:

CREATE VI EWvi ew nane (colum list) AS (fullselect)

This diagram doesn't show all of the parts of the command syntax, but it does illustrate
what you would probably use most often. The CREATE statement contains these parts:

* View-name: The identifier for this view. It has the same limitations as a real table
name and cannot be the same as an existing table.

» Column list: This optional portion tells DB2 what the names of the columns should
be when the answer set is returned. For instance, in our previous example, we could
have renamed all of the columns, like so:

CREATE VI EW TELEPHONE_BOOK( FI RST, LAST, PHONE) AS

(
SELECT FI RST_NAME, LAST_NAME, EXTENSI ON FROM PERSONNEL
)

* Fullselect: This is the SQL that will be used to generate the view definition. A
fullselect could return individual rows based on a WHERE clause, or it could do joins,
aggregations, or any complex SQL operation.
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Views with UNION

Views with tables connected through the use of UNI ON ALL have been supported for a
number of releases of DB2. SELECT, DELETE, and UPDATE operators have also been
allowed, assuming DB2 can determine the table to which the corresponding command
is to be applied.

In DB2 Version 8, support for the | NSERT operator has been extended to views with
UNI ON ALL, as long as the following conditions hold:

« The expressions have the same datatypes

* A constraint exists on at least one column that can be used to uniquely identify
where a row should be inserted, and the constraint ranges are non-overlapping

Views defined in this fashion will also support UPDATE operations as long as the
column being changed does not violate the constraint for that column. In this case, the
user must first DELETE and then | NSERT the record.

Deletable views

Depending on how a view is defined, the view can be deletable. A deletable view is a
view against which you can successfully issue a DELETE statement. There are a few
rules that need to be followed for a view to be considered deletable:

» Each FROMclause of the outer fullselect must identify only one base table (with no
QUTER clause), deletable view (with no OUTER clause), deletable nested table
expression, or deletable common table expression

* The outer fullselect must not use the VALUES clause.
* The outer fullselect must not use the GROUP BY or HAVI NG clauses.
* The outer fullselect must not include column functions in its select list.

« The outer fullselect must not use set operations (UNI ON, EXCEPT, or | NTERSECT)
with the exception of UNI ON ALL.

* The base tables in the operands of a UNI ON ALL must not be the same table, and
each operand must be deletable.

* The select list of the outer fullselect must not include DI STI NCT.

A view must meet all the rules listed above to be considered a deletable view.
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Updatable views

An updatable view is a special case of a deletable view. A deletable view becomes an
updatable view when at least one of its columns is updatable. A column of a view is
updatable when all of the following conditions are met:

» The view must be deletable.

* The column must resolve to a column of a table (not using a dereference operation),
and the READ ONLY option must not be specified.

» All the corresponding columns of the operands of a UNI ON ALL must have exactly
matching data types (including length or precision and scale), and matching default
values if the fullselect of the view includes a UNI ON ALL.

Insertable and read-only views

Insertable views allow you to insert rows using the view definition. A view is insertable
when all of its columns are updatable. For example, consider the following
PERSONNEL table and its associated view, TELEPHONE_BOOK:

CREATE TABLE PERSONNEL

(

PERSON | D | NT NOT NULL,

FI RST_NAME VARCHAR(20) NOT NULL,
LAST NAME VARCHAR(20) NOT NULL,
SALARY DEC(9, 2) NOT NULL,
EXTENSI ON  CHAR(4) NOT NULL

)
CREATE VI EW TELEPHONE_BOOK AS

(
SELECT PERSON_I D, FI RST_NAME, LAST_NAME, EXTENS|I ON FROM PERSONNEL
)

The TELEPHONE_BOOK view would not be insertable because an insert statement
would not include the SALARY field, and this field cannot be null. However, if the
original table definition included a DEFAULT clause for the SALARY field, or if the field
were allowed to be null, then the view would be insertable.

A read-only view is a nondeletable view (see Deletable views on page 54 ). A view can
be read-only if it does not comply with at least one of the rules for deletable views.

In the event that a view is read-only, an | NSTEAD OF trigger can be defined against it
to direct how an insert should take place.
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An | NSTEAD OF trigger is used only on views, not base tables. It has similar
characteristics to a normal trigger, but has the following restrictions:

 Itis only allowed on views.
* ltis always FOR EACH ROW
« DEFAULT values get passed as null.

* |t cannot use positioned UPDATE/DELETE on cursor over view with | NSTEAD OF
UPDATE/DELETE trigger.

Define an | NSTEAD OF trigger to handle situations in which an insert is ambiguous,
and then get around the limitations of a read-only view.

WITH CHECK OPTION

If the view definition includes conditions (such as a WHERE clause) and its intent is to
ensure that any | NSERT or UPDATE statements referencing the view will have the
WHERE clause applied, the view must be defined using W TH CHECK OPTI ON. This
option can ensure the integrity of the data being modified in the database. An SQL
error will be returned if the condition is violated during an | NSERT or UPDATE
operation.

The following is an example of a view definition using W TH CHECK OPTI ON. W TH
CHECK OPTI ONis required to ensure that the condition is always checked. In this
case, we want to ensure that the DEPT is always 10. This will restrict the input values
for the DEPT column. When a view is used to insert a new value, the W TH CHECK
OPTI ONis always enforced.

CREATE VI EW EMP_VI EWR
( EMPNO, EMPNAME, DEPTNO, JOBTI TLE, HI REDATE)
AS SELECT | D, NAMVE, DEPT, JOB, H REDATE FROM EMPLOYEE
VWHERE DEPT=10
W TH CHECK OPTI ON,

If this clause did not exist, it would be possible for someone working with this view to
update a record so that it is no longer part of the view. For instance, the following SQL
statement would cause some problems.

UPDATE EMP_VI EM\2 SET DEPT=20 WHERE DEPT=10;

The results of this statement would be that the view would now contain no records,
since there would be no more employees in department 10.
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Inoperative views

An inoperative view is a view that is no longer available for SQL statements. A view
becomes inoperative if:

A privilege on which the view definition is dependent is revoked.

* An object, such as a table, alias, or function, on which the view definition is
dependent is dropped.

« A view on which the view definition is dependent becomes inoperative.

» Aview that is the superview of the view definition (the subview) becomes
inoperative.

A view cannot be altered in DB2. You must re-create it with the changes that you want.

Summary

A view is an efficient way of representing data without needing to maintain it. A view is
not an actual table and requires no permanent storage.

A view can include all or some of the columns or rows contained in the tables on which
it is based. For example, you can join a department table and an employee table in a
view so that you can list all employees in a particular department.

A view can include an option to guarantee that inserts and updates on the view do not
violate the view definition.

Views can allow for inserts, deletes, and updates against the base table as long as

certain criteria are met. Even if a view cannot be updated, an | NSTEAD CF trigger may
be written to get around the restriction.
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Section 6. Accessing system catalog tables

System catalog tables

A set of system catalog tables is created and maintained for each database. These
tables contain information about the definitions of the database objects (e.g., tables,
views, indexes, and packages), and security information about the type of access that
users have to these objects. These tables are stored in the SYSCATSPACE table
space.

The system catalog tables are like any other table found in the database. You can
SELECT information from them using standard SQL syntax. A sample listing of catalog
tables is found in the following illustration:
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Conlrol Center Ccl-cled Edil View Tools Help T
LRexE0Rk YEE Q@
5[ Instances E | "ammz DBZ - SAMPLE - Tables
=@ b2 [Manme 2| schama & | Type & | Table space £ | Ind

5-Q Dalabases R SYSATTRIBLITES SYSIBM T  SYSCATSPACE =
g gf:fﬁ B SYSBUFFERPOOLNODES SYSEM T SYSCATSPAGE
- BF SYSBUFFERPOOLS SYSIEM T SYSCATSPACE
E" — BB 5vSCHECKS SYsEM T SYSCATSPAGE
o Aases BR SYSCODEPROPERTIES SYSIEM T SYSCATSPACE
€3 Triggers BB SYSCOLAUTH SYSIEM T SYSCATSPACE
£ Schemas BY SYSCOLCHECKS SYSIEM T SYSCATSPACE
£ Indexes R 5vSCOLDIST sYsEM T SYSCATSPAGE
£ Test Indenes B9 SYSCOLGROUPDIST SYSEM T SYSCATSPACE
(3 Table Spaces BR SYSCOLGROUPDISTCOUNTS SYSEM T SYSCATEPACE
£ EventMoritors B9 SYSCOLGROUPS SYSIEM T SYSCATSPACE
[ Bufter Pools BE SYSCOLGROUPSCOLS SYSEM T SYSCATSPACE
®-[3 Application Objeets | |28 SYSCOLOPTIONS SYSIEM T SYSCATSPACE

#-C3 Wser and Group Obj— T e iatt et cttesiend e = ‘|"' = sommemesces Ll;l

d -0 Fewmdlm:abii;l‘ 94 of 94 ftems displayed W 25 ods ) [ [ DefaultViews | Wiew

These tables are updated during the operation of a database -- when a table is created,
for example. You cannot explicitly create or drop these tables, but you can query and
view their content. When the database is created, in addition to the system catalog
table objects, a number of other database objects are defined in the system catalog:

» A set of routines (functions and procedures) is created in the schemas SYSIBM,
SYSFUN, and SYSPROC.

« A set of read-only views for the system catalog tables is created in the SYSCAT
schema.

» A set of updatable catalog views is created in the SYSSTAT schema. These
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updatable views allow you to update certain statistical information to investigate the
performance of a hypothetical database, or to update statistics without using the
RUNSTATS utility.

After a database has been created, you may wish to limit the access to the system
catalog views.

Privileges on the system catalog tables

During database creation, the SELECT privilege on the system catalog views is
granted to PUBLIC. In most cases, this does not present any security problems.
However, these tables describe every object in the database, and you may not want
everyone to know these details.

To reduce any security risks, you should revoke the SELECT privilege from PUBLIC
and then grant the SELECT privilege as required to specific users. Granting and
revoking the SELECT privilege on the system catalog views is done in the same way
as for it is for any other view, but you must have either SYSADM or DBADM authority
to doit.

The following is a set of tables to which you should restrict access:

* SYSCAT.DBAUTH

» SYSCAT.TABAUTH

* SYSCAT.PACKAGEAUTH
* SYSCAT.INDEXAUTH

* SYSCAT.COLAUTH

* SYSCAT.PASSTHRUAUTH
*» SYSCAT.SCHEMAAUTH

Restricting access to these tables would prevent information on user privileges from
becoming available to everyone with access to the database.

Revoking SELECT access

To remove SELECT access from one of the system catalog tables, issue the following
command from a DB2 command line (you must have SYSADM or DBADM authority to
do so):
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REVCKE SELECT ON SYSCAT. DBAUTH FROM PUBLI C

You should revoke PUBLIC SELECT access from all of the system tables that you feel
a user should not be able to view.

Useful catalog tables

Of course, every DB2 catalog table is useful, but there are a few of them in particular
that you may want to query. There are well over 60 system catalog tables; these are
described in detail in Volume 1 of the DB2 UDB SQL Reference manual. Some
especially useful views are:

* SYSCAT.COLUMNS: Contains one row for each column (including inherited
columns, where applicable) that is defined for a table or view.

e SYSCAT.INDEXCOLUSE: Lists all columns that participate in an index.

« SYSCAT.INDEXES: Contains one row for each index (including inherited indexes,
where applicable) that is defined for a table.

 SYSCAT.TABLES: Contains one row for each table, view, nickname, or alias that is
created. All of the catalog tables and views have entries in the SYSCAT.TABLES
catalog view.

« SYSCAT.VIEWS: Contains one or more rows for each view that is created.

For instance, if you want to determine what the columns are within the EMPLOYEE
table, along with their datatype, length, and scale, then you could run the following SQL
to retrieve this information:

SELECT COLNAME, TYPENAME, LENGIH, SCALE FROM SYSCAT. COLUWNS
WHERE TABNAME=' EMPLOYEE'

Of course, you could just use the Control Center to view this information, but a SELECT
statement would be useful when creating a script that generates this information for a
number of tables. The SYSCAT.VIEWS view is also particularly useful in determining
the state of the views in the database.

Summary

The system catalog tables contain information about the definitions of the database
objects and security information about the type of access that users have to these
objects.
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All of the system catalog tables have PUBLIC select access. For higher levels of
security, the DBA may wish to revoke PUBLIC access to these objects.

Finally, system catalog tables contain useful information that you can retrieve by using
standard SQL select statements. Using SQL statements makes it easy to create scripts
that retrieve information about a large number of tables, columns, indexes, and other
objects that need to be maintained.
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Section 7. Enforcing data uniqueness

Enforcing data uniqueness

Many applications require that the data within a table be unique. This uniqueness
usually only applies to certain columns within the row, such as an employee ID or
vendor number. This uniqueness guarantees that we have only one record that
represents each individual user, transaction, or row.

The database also needs the ability to enforce unique rows within a table. In order to
implement referential integrity, the parent table must have unique rows; otherwise, the
relationship between the child and the parent rows would be ambiguous. In addition,
without this form of uniqueness and referential integrity, DB2 could not optimize the
access to multiple tables in a star-schema format. Clearly, the ability to have unique
rows is critical to many database applications.

Creating unigue records

You can guarantee that rows within a table are unique in a variety of ways:

Use a primary key. During table creation, you can specify that a column is the primary
key of the table:

CREATE TABLE EMPLOYEE

(
EVMPNO | NT NOT NULL PRI MARY KEY,
LASTNAME VARCHAR(20) NOT NULL,

The PRI MARY KEY clause on the column definition tells DB2 to generate an index
automatically that will enforce the uniqueness of this column. In addition, there is only
one primary key for the entire table, so no other column can contain this clause. If
multiple columns are required to guarantee uniqueness of the row, the PRI MARY KEY
clause must follow the table definition:

CREATE TABLE EMPLOYEE

(
EMPNO | NT NOT NULL,
LASTNAME VARCHAR(20) NOT NULL,

PRI MARY KEY (EMPNO, LASTNANE)
)
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Use the UNI QUE clause. The UNI QUE clause can also be used to generate unique
values within a row. Every column with this clause will be unique:

CREATE TABLE EMPLOYEE

(
EMPNO | NT NOT NULL UNI QUE,
SOCI NS CHAR(11) NOT NULL UNI QUE,

)
In this example, both the employee number and the social insurance number must be
unique. In other words, there should be no two people with the same employee

number, and no two people with the same social insurance number. To enforce this
uniqueness, DB2 generates two indexes automatically, one for each column.

Use a unique index. Finally, uniqueness can also be guaranteed through the use of a
unique index. The CREATE | NDEX command has the option of specifying that the
values must be unique in the column (or columns) that are being indexed:

CREATE UNI QUE | NDEX UNI QUE_EMPLOYEE ON EMPLOYEE( EMPNO)

This index should be created immediately after creating the table. Otherwise, there is
the possibility that records will be inserted into the table that are not unique. If this is
the case, the index creation will fail because of duplicate records.

Eliminating duplicate rows

There may be situations in which some data within a table is not unigue. This can be
due to "dirty" data, the result of consolidating many data sources, or due to the
columns returned in the result set. Since the data cannot be made unique, you must
resort to techniques with SQL that will eliminate these duplicate rows.

The simplest way of eliminating duplicate rows from a result set is to use the
DI STI NCT keyword within a select statement:

SELECT DI STI NCT WORKDEPT FROM EMPLOYEE
For multiple answer sets that are joined together, the user should specify UNI ON rather

than UNI ON ALL. UNI ON ALL does not eliminate duplicates in the answer set, while
UNI ON does.

SELECT WORKDEPT FROM EMPLOYEE WHERE EMPNO > ' 000100
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UNI ON
SELECT WORKDEPT FROM EMPLOYEE WHERE EMPNO < ' 000900

Summary

Uniqueness can be guaranteed in tables by using primary keys, UNI QUE clauses, or
unique indexes. Uniqueness in answer sets can also be guaranteed by using the

DI STI NCT clause in a select statement, or the UNI ON clause with multiple answer
sets.
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Section 8. Conclusion

Summary

This tutorial covered the following topics with respect to database management:

 Ability to create DB2 tasks using the GUI tools

» Knowledge of the creation and management of indexes

 Ability to create constraints on tables (e.g., RI, informational, unique)
« Ability to create views on tables

« Skill in examining the contents of the system catalog tables

* Knowledge of how to enforce data uniqueness

Although the material presented in this tutorial has given you a good overview of
indexes, constraints, referential integrity, and views, nothing prepares you more for
certification than actually trying out these commands yourself and working on a real
database. While many of these features are not needed to run a database, their use
will result in better performance and improved control over the quality of your data.

Resources

Check out the other parts of the DB2 V8.1 Database Administration certification prep
series:

» Server Management: DB2 V8.1 Database Administration certification prep, Part 1 of
6

« Data Placement; DB2 V8.1 Database Administration certification prep, Part 2 of 6

« Monitoring DB2 Activity: DB2 V8.1 Database Administration certification prep, Part 4
of 6

« DB2 Utilities: DB2 V8.1 Database Administration certification prep, Part 5 of 6

« Backup and Recovery: DB2 V8.1 Database Administration certification prep, Part 6
of 6

For more information on DB2 Universal Database:

+ DB2 Universal Database V8 for UNIX, Linux, and Windows Administration
Certification Guide, Fifth Edition Prentice-Hall, 2003.

e Take the tutorials for the DB2 Fundamentals Exam (Exam 700).

Database Access Page 65 of 66


http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7011-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7012-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7014-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7015-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www6.software.ibm.com/reg/devworks/dw-db2-cert7016-i?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www7b.boulder.ibm.com/dmdd/library/tutorials/db2cert/db2cert_V8_tut.html?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www7b.boulder.ibm.com/dmdd/library/tutorials/db2cert/db2cert_V8_tut.html?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www7b.boulder.ibm.com/dmdd/library/tutorials/db2cert/db2cert_V8_tut.html?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www7b.boulder.ibm.com/dmdd/library/tutorials/db2cert/db2cert_V8_tut.html?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www7b.boulder.ibm.com/dmdd/library/tutorials/db2cert/db2cert_V8_tut.html?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www7b.boulder.ibm.com/dmdd/library/tutorials/db2cert/db2cert_V8_tut.html?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www7b.boulder.ibm.com/dmdd/library/tutorials/db2cert/db2cert_V8_tut.html?S_TACT=103AMW11&S_CMP=db2-cert7013
http://www7b.boulder.ibm.com/dmdd/library/tutorials/db2cert/db2cert_V8_tut.html?S_TACT=103AMW11&S_CMP=db2-cert7013

http://ww7b. sof t ware. i bm coni dndd/ Presented by DB2 Developer Domain

For more information on the DB2 V8.1 for Linux, UNIX, and Windows Database
Administration Certification (Exam 701):

¢ Review the IBM Data Management Skills information.

« Download a self-study course for experienced Database Administrators (DBAS) to
quickly and easily gain skills in DB2 UDB.

» Download a self-study course for experienced relational database programmers
who'd like to know more about DB2.

» See general certification information, including some book suggestions, exam
objectives, and courses.

» Take a look at the IBM Certification Exam Tool (ICE), where you can use
pre-assessment/sample tests to prepare for exams leading toward IBM certification.

e Check out developerWorks Toolbox for one-stop access to over 1,000 IBM tools,
middleware, and technologies from DB2, Lotus, Tivoli, and WebSphere for open
standards-based Web services and application development.

Feedback

Colophon

This tutorial was written entirely in XML, using the developerWorks Toot-O-Matic tutorial
generator. The open source Toot-O-Matic tool is an XSLT style sheet and several XSLT
extension functions that convert an XML file into a number of HTML pages, a zip file, JPEG
heading graphics, and two PDF files. Our ability to generate multiple text and binary formats
from a single source file illustrates the power and flexibility of XML. (It also saves our
production team a great deal of time and effort.)

You can get the source code for the Toot-O-Matic at
www6.software.ibm.com/dl/devworks/dw-tootomatic-p. The tutorial Building tutorials with the
Toot-O-Matic demonstrates how to use the Toot-O-Matic to create your own tutorials.
developerWorks also hosts a forum devoted to the Toot-O-Matic; it's available at
www-105.ibm.com/developerworks/xml_df.nsf/AllViewTemplate?OpenForm&RestrictToCategory=11.
We'd love to know what you think about the tool.
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