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Lab 1. Operations Navigator setup and introduction

Introduction

Objectives

Lab prerequisites

Time required

To use Visual Explain proficiently, you must have a knowledge of Operations
Navigator. This lab provides that knowledge. During the lab, you connect your
workstation to the iSeries server and establish an Operations Navigator session.
From this session, you will use some of the database options and database
functions within Operations Navigator on the iSeries server.

Note: To run SQL or system commands, XX in library names, profile names, and
so on refers to your team number, for example, VETEAMXX, TEAMXX and
VEJOBDXX. Refer to your lab worksheet for details.

Upon completing this lab, you will:

Establish a connection to the iSeries server.

Learn basic navigational skills using Operations Navigator.
Access the database using Operations Navigator.

Select libraries using Operations Navigator.

Configure the ODBC Data Source.

Find information about tables using Operations Navigator.

IS

Before you begin this lab, ensure that you meet the following requirements:
« IBM iSeries server with VAR5MO or higher
—5769-SS1 Host Servers
— The latest PTFs should be installed
» Client Access Express VAR5MO0

The latest Service Pack should be installed.

The approximate time required to complete this lab is 20 minutes.

Task 1: Getting connected

© Copyright IBM Corp. 2000

This task explains general navigation using Operations Navigator. The
Operations Navigator icon (Figure 1) should appear on your desktop. If the
Operations Navigator is not visible on your desktop, contact your network
administrator to install Client Access.

Figure 1. The Operations Navigator icon



1. Click the Operations Navigator icon on your desktop. If this is the first
time you are running Operations Navigator, a message box appears stating
that there are no connections to the iSeries server. Click Yes if you receive
this box. Otherwise, proceed to step 5.

2. The Add AS/400 Connection dialog appears. Obtain the system name from
your network administrator to complete the next step. In the AS/400
System text box, enter the name of the iSeries server provided by the
network administrator. Click Next.

3. The AS/400 Sign on Information dialog appears. Select the Use default
User ID, prompt as needed radio button. In the text box below, enter
VETEAMKX Click Next. The Verify Connection dialog appears.

4. Click the Verify Connection button, and make sure that the host servers
on the iSeries server are up and running. Click Finish.

5. In the Operations Navigator window click the plus sign (+) next to My
AS/400 Connections to show the iSeries servers that are available for use
as shown in Figure 2. Click the iSeries server that you plan to use for this
lab.
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Figure 2. AS/400 connections

6. A window prompts you to enter a user name and password as shown in
Figure 3. Consult your lab worksheet for your profile name and password.
When finished, click OK. If this is the first time Operations Navigator is
being used on this iSeries server, the system updates Operations
Navigator with its capabilities.
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Figure 3. Signon to AS/400

__ 7. Click the plus sign (+) next to the Database object and click the Database
object to expand the selection as shown in Figure 4. The display on the
right shows the objects associated with the database object. The

Vi DB2 UDB Visual Explain



3 AS /7400 Dperations Havigator
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associated objects include Libraries, Database Navigator and SQL
Performance Monitors. Each object is described in these exercises.
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Figure 4. The Operations Navigator database selection

Note: In Operations Navigator, there are three places in which you can
access functions for an object:

» The File drop-down menu
* An icon from the toolbar
* The right-click menu.

In the remaining labs, the right-click menu is used to access these
functions.

Task 2: Database options

This task explains how to change the refresh option for the database objects. By
default, the display is only refreshed when you click the Refresh icon on the
toolbar or when an object is changed. The task also allows you to amend the list
of libraries for the display.

___ 1. Right-click the Database object as shown in Figure 5.
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Figure 5. Right-click the database icon for the database options

2. From the right-click menu, select Properties.

3. Select the Refresh contents every time list is displayed check box.

4. Click OK.

Note: Now, each time a list appears, the display automatically refreshes.

5. Click the plus sign (+) next to the Libraries object.

Right-click the Libraries object, and select Select Libraries to Display
from the pull-down menu.

In the library name box, type:
VETEAMKX

. Click Add. Notice that the library is added to the list in the right window

panel.

Click OK. The display refreshes and the library is added to the display.
Operations Navigator remembers this change, and the library will be
included in this list on each subsequent execution.

Note: Changing the library here only changes the libraries that are
displayed with Operations Navigator. It does not change the library list for
the job.

Regular CL commands, such as ADDLIBLE and CHGCURLIB, are still
used to achieve temporary library list changes. Regular or permanent
changes involve altering job description or user profile objects. These tasks
are normally carried out by the security officer or system administrator.

Task 3: Familiarization with the database

Viii

This exercise shows you how to find basic information on the tables that you use
for the remainder of the labs. Understanding your data is a key requirement when
you analyze database performance, regardless of the tool that you use for the
analysis. The tables are all located in the library (collection) VETEAMXX.

1.
2.

DB2 UDB Visual Explain

Click the Database object under your AS/400 Connection.

Click the plus sign (+) next to the Libraries object. You should see the
libraries in your library list, and any libraries that were previously selected.

Click the VETEAMXX library for a list of tables on the right-hand side of the
Operations Navigator window. If the library is not in the list, refer to Task 2
to include the library.

Right-click any table. A pop-up menu appears that shows more options.
The options are different between indexes, tables, and views as shown in
Figure 6.
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Figure 6. The pop-up menu for indices, tables, and views

__ 5. Right-click the ITEM_FACT table. Select the Description, Permissions,
and Properties options to answer the questions in Table 1. The answers
will not necessarily be on the first display. You will need to select the tabs
to find all of the information.

Table 1. ITEM_FACT questions

Question Answer

How many rows are in the table?

How many deleted rows are in the table?

Does the table re-use deleted rows?

Who is the owner of the table?

What level of authority does the public have?

How many (if any) indexes does the table
have?

___ 6. Gather more information about your database to answer the questions in
Table 2.

Table 2. Database information

Question Answer

How many rows are in CUST_DIM?

How many rows are in PART_DIM?

How many rows are in SUPP_DIM?




Task 4: SQL environment options

This exercise shows you how to update the SQL environment. The SQL
environment is defined through a JDBC connection, which is created by the
system. The first data source, QDSN_X (X is the iSeries server name), is used by
Operations Navigator for communications to the iSeries server.

The second data source, QDS2_X (X is the iSeries server name), is used to
communicate with the SQL scripting tool. This data source defines the SQL
environment options.

__ 1. Right-click the Database object under your iSeries server connection.
Select Run SQL Script. The QDS2_X data source is created automatically.
The Run SQL Script dialog appears as shown in Figure 7.

%1 Untitled - Run 5QL Scripts - Pwda
File Edit Yiew BRun ¥isualExplain Options Connection Help

HEE | BB FPDO | @

Examples | ;l Insert |

Enter one or more SQL staterments separated by semicolons

Figure 7. The Run SQL Script display

___ 2. Select Connections->JDBC Setup as shown in Figure 8. The Client
Access Express JDBC Setup dialog for the JDBC source QDS2_as400

appears.

ns Help
I ¢ Connectto Server... |

Figure 8. Accessing the JDBC Setup options

3. Click the Server tab.

4. Verify that *LI BL is listed in the default libraries box. This allows you to
access objects in all libraries in your user library list.

5. Change the naming convention for the SQL scripting to *SyS. Click the
Format tab. To view the formatting options that apply to the JDBC data
transfer.

6. Select System naming convention (*SYS) from the Naming Conventions
drop-down menu as shown in Figure 9. This ensures that the list of libraries
will be used and you will not have to enter qualified table names.

X DB2 UDB Visual Explain
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Figure 9. Selecting the System naming convention

__ 7. Click OK.

Since the VETEAMXX library is on your user library list, and the naming
convention is set to *SYS, you no longer need to specify qualified table
names in your SQL statements when you use this ODBC data source. To
verify this, in the statements box of the SQL scripting utility, type:

select * fromcust_dim
___ 8. From the toolbar, click the Run All icon as shown in Figure 10.

Ry

Figure 10. The Run All icon

9. The results appear at the bottom of the window.

___10.Close the Run SQL Scripts window. Click No when you are asked to Save

the changes.

Note: The SQL default name for a collection is the user name. This task
can be omitted for applications where this is the case. The SQL naming
convention is not often applied in an iSeries server environment.

Xi
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Lab 2. An introduction to Visual Explain

Introduction

Objectives

Lab prerequisites

Time Required

You must complete all of the steps in Lab 1 before starting lab 2.

The first lab introduced some general Operations Navigator tasks, the database
functions within Operations Navigator, and the SQL Script window.

This lab introduces you to Visual Explain and compares its use with more
traditional methods of database performance analysis. You should be familiar
with the SQL Script Center within Operations Navigator before you attempt this
lab.

This lab teaches you how to:

1. Use debug to check the optimizer messages.
2. Use Visual Explain with SQL statements.
3. Use Visual Explain with performance data.

Before you begin this lab, ensure that you have the following requirements:
* IBM iSeries server with VAR5MO or higher
—5769-SS1 Host Servers
— The latest PTFs should be installed.
 Client Access Express VAR5MO0

The latest Service Pack should be installed.

The time required to complete this lab is 30 minutes.

Task 1: Query Optimizer debug messages

© Copyright IBM Corp. 2000

Prior to the introduction of Visual Explain, the traditional way of determining the
implementation of an SQL statement would be to analyze query optimizer debug
messages. Before looking at the Visual Explain analysis, let’s take a look at the
debug messages so that you will be able to compare and contrast the two
techniques.

This task shows you how to run an SQL script in debug mode and view the
resulting messages in the job log. Debug mode messages may help to determine
problems with SQL statements.

Note: Use the following path C:\VisualExplain\SQLScripts\Basic when asked to
open an SQL script file.

__ 1. From Operations Navigator, right-click the Database icon, and select Run
SQL Scripts to obtain the Run SQL Scripts window. Select the Open icon.

__ 2. Open the Lab02 Task01.SQL script to obtain the following query:

Xiii
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SHLECT Gontinent, Country, Count(*) as GOUNT
FROM Qust_Dm

GROP BY ontinent, Country

CRDER BY ontinent, Country;

. Click the Options drop-down menu and select Include Debug Messages

in the Job Log as shown in Figure 11 on page xiv. You may need authority
(from the security officer) to access debug functions on the iSeries server.
Also select Run Statement on Double-Click.

|Explain Connection  Help

2% ¢ Stop an Errar

ments se

v Smart Statement Selection

Display Results in Separate Window
« Include Debugy Messages inJob Log S
v Run Statement On Double-Click

Change Query Attributes...

Figure 11. Run SQL Scripts showing debug options

___ 4, Click the View drop-down menu, and select Job Log as shown in Figure

12. A window prompts you to enter the user name and password. Use the
user name and password that was assigned to you. The job log window
appears. The most recent messages are at the top of the job log. The
oldest message in the job log contains the job number.

%3 Untitled - Run SAL Scripts -

File Edit Run  ¥isuall

g

=

5  doblog. E|

Figure 12. Run SQL Scripts Job Log options

8.
9.

___10.If so, what kind of objects?

5. Run the SQL script by clicking the Run All icon.

6. Close the Query Results viewer.

7. Return to the job log window. Click the Refresh icon. Notice that a number

of CPIxxxx (and sometimes, SQLxxxx) messages were logged during the
execution of the SQL statement.

What access method was chosen by the optimizer?

Were any temporary objects used in this implementation?

___11.Close the job log window.
___12.Close the Run SQL Scripts window.

You have now completed this lab.

DB2 UDB Visual Explain



Task 2: Accessing Visual Explain

This task introduces Visual Explain. Visual Explain is an SQL performance
analysis tool that assists you in the analysis of database performance on the
iSeries server.

Visual Explain can be used with “live” SQL statements, as well as with SQL
Performance Data that has been collected on the iSeries server. This exercise
introduces both techniques.

This section of the lab helps you to navigate your way around Visual Explain and
make the best use of its features. Subsequent labs deal with specific
performance issues and interpreting the data.

1. From Operations Navigator, right-click the Database icon, and select Run
SQL Scripts to obtain the Run SQL Scripts window. Click the Open icon.

2. Open the Lab02 Task02.SQL script to obtain the following query:

SH ECT Gontinent, Gountry, Count(*) as GOUNT
FROM Qust_D'm

GROP BY ontinent, Country

CRDER BY ontinent, Country;

3. Select the SQL statement (a single click is enough to select a statement;
although, for clarity, a double-click highlights a statement).

4. Select Visual Explain from the menu bar to locate the Visual Explain
options as shown in Figure 13. The Explain option allows you to review an
SQL statement, and the Run and Explain option allows you to run and
review an SQL statement.

There are two icons for Visual Explain. The left icon (Figure 13) is to
“Explain only”, and the right icon is to “Run and Explain”. These correspond
to the menu options. Either method provides a Visual Explain graph.

hOL Scripts - As27

un EEDEISYIETE Options  Connection  Help

- gz
Explain... Cirl+E I—
= Bun and Explain... Chrl+U -

ez
—  Recent SOL Performance Manitors 3

mrmmmmmm
Figure 13. SQL Script Center Visual Explain options and icon

Choose the option to Run and Explain the SQL statement.

5. There is a short delay. Visual Explain analyze the statement and presents
the query results and its findings in new windows. The Visual Explain
display has two sides: the Query Implementation Graph on the left and the
Query Attributes and Values on the right. Analyze the graph. Does it make
sense to you?

Note: The redpaper DB2 UDB for AS/400 Visual Explain - lllustrating the
secrets that accompanies this workshop includes sample output from
Visual Explain.

Click the View drop-down menu, and select Overview to obtain the
overview shown in Figure 14 on page xvi. Move the cursor into the shaded

XV



area of the Overview window representing the area on display. Drag the
shaded area to the left side of the overview box.

T%]overview - Visual Explain for SELECT  Continent, € =[Ol x|

Owerview - Visual Explain for SELECT  Continent, Counkry, Counk{™) ¢

Figure 14. Visual Explain overview

___ 6. Close the Overview window.

___ 7. The finishing flag is now on the left of the Visual Explain Query
Implementation Graph.

You may try the four rotational icons now (right-hand side of the tool bar) to
see which style of presentation you prefer as shown in Figure 15. Each
time you use Visual Explain, you will return to the default view.

m\»"isual Explain for SELECT

File Wiew Actions Help
B oo fee R F

Figure 15. Visual Explain tool bar

__ 8. Position the cursor over the Final Select icon. A pop-up window appears.
Each of the icons support a pop-up window.

9. The Query Attributes and Values relate to the selected icon. Right-click the
Final Select icon, and select Environment Settings. The work
environment where the query was executed appears. This shows an
example of how Visual Explain pulls everything together for query
performance tuning.

___10.What access method was chosen by the optimizer?

___11.Were any temporary objects used in this implementation?
_12.If so, what kind of objects?

__13.Query optimizer debug messages and Visual Explain both allow you to
determine the query implementation, but use different ways to represent
the query implementation. Both tools continued to be used in the future.
Close the Visual Explain window and the Query Results viewer.

Note: In V5R1 the optimizer messages are shown on the bottom of the Visual
Explain window.

___14.Close the Visual Explain window. A window appears asking if you wish to
save this data as a performace monitor. Click the No button.

XVi  DB2 UDB Visual Explain



Task 3: Visual Explain with Performance Monitor Data

Visual Explain can be used with “live” SQL statements, as well as with SQL
Performance Data that has been collected on the iSeries server. This exercise
ilustrates how to use visual explain with Perfomance Monitor Data.

__ 1. Return to the SQL Scripts window..

__ 2. Open the Lab02 Task03.SQL script, and select the SQL statement:

SELECT Qust key, phone, territory, sal esperson

FROM Qust_Dm

WHERE country = '"ITALY and region = ' CENTRAL' and
MKTSEGVENT = ' BU LD NG

3. Select View->Job Log. A window prompts you to enter the user name and
password. Use the user name and password that was assigned to you. The
job log for your current connection appears. Scroll down to the bottom of
the job log, and find CPF1124 message. Record the job data in Table 3.

Table 3. A record of the job number

Question Answer

Job number

User name

Job name

4. Close the job log window.

5. In the Operations Navigator window, select SQL Performance Monitors to
display the monitors currently on the system.

6. When you start the SQL Performance Monitor a new instance of the
monitor is created on your iSeries server. Switch to the main Operations
Navigator window. Start the SQL Performance Monitor. To do so, right-click
SQL Performance Monitors. Select New->Detailed as shown in Figure

16.
Q ODEC Data Sources
E ...... F E“ ID[E

--D‘E‘. File Spste Epepn

E') Mulimedi sl Sheient

-- Backup o

@ Applicatio Yeriy
B Asdws gt
H Asd00ws2 Summary

Detailed

Fiopertics

Figure 16. Starting the Memory Resident Database Monitor job

___ 7. The New SQL Performance Monitor dialog box appears. Click the General
tab, and choose a name for the performance monitor that includes your
VETEAMXX profile. For the library name, select the VETEAMXX library
from the pull-down list.
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___ 8. Now click the Monitored Jobs tab. Locate your job. The easiest way to
find the job is to sort the list by Job Number. To do this, wait a few moments
until the list has completed building and then click the Number column
heading. Scroll down the list until you find your job. Highlight the job name,
and click Select as shown in Figure 17.

Mew Detailed 50L Performance Monitor - As27 BE
General Monitored Jobs |

Al
& Select from list below:
Available jobs:

Mame | Uszer | Mumber | Subspstem | Curent U:I

GZDASOINIT GQUSER 019722 GSERVER TEAM1T

GTTFTO0046 GTFTP 019726 GSTYSwWRE GTFTP

GZ505IGN GQUSER 019728 GQUSRWRE GQUSER

GZDASOINIT GQUSER 019723 GSERVER WETEAM
GZDASOINIT GQUSER 019731 GSERVER TEAMDE —

GTTFTO0047 GTFTP 019753 GSTYSwWRE QTFTR

AT TCTONNCh OTCTD MO7EA OCWACh Db nTETD_l—I

4 I I 3
Selected jobs:

Mame | Uszer | Mumber | Subspstem | Current ser

GZDASOINIT GQUSER 019741 GSERVER TEAMDE

Hemove |
KN — b
QK | Cancel | Help

Figure 17. Select the job to monitor

__ 9. Click OK to start the SQL Performance Monitor. The monitor status should
change to Started in the right panel of the Operations Navigator window.

__10.Return to the SQL Script window.

___11.Run the SQL statement.

___12.Unless there is a reason to continue collecting performance data, end the
monitor once you collect the data that you need. Select Operations
Navigator->Database->SQL Performance Monitors to obtain a list of the
SQL Performance Monitors that are currently active.

___13.Right-click the SQL Performance Monitor that you created in the previous
step. Select End as shown in Figure 18.

XViii DB2 UDB Visual Explain
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Figure 18. SQL Performance Monitors

__ 14 .Right-click the performance monitor again, and select List Explainable
Statements. You should see the SQL statement from the SQL Script
window as shown in Figure 19.

% Teanl ffatise
B0 Pa [Eortimue

Brest  End
Analyze Rezultz

(WP

4 | | List Explainable Staterents

Figure 19. Selecting statements for Visual Explain

___15.Select the SQL statement, and click the Run Visual Explain icon as shown
in Figure 20.
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Explainable Statements For 5QL Performance Monitor TeamD6 Monday EHE

SOL statements manitared:

Date | Time | Processing Time | SOL Text
1040200 11:35:21 4. 15ms SELECT  year, month, returnflag, partkey, quantity, revenue_wo_tax FROM
10/02/00 0 11:35:23 A, 1d4ms SELECT  year, month, returnflag, partkey, quantity, revenue_wo_tax FROM

113606 A..  22ms SELECT  year, month, returnflag, partkey, quantity, revenue_wo_tax FROM
1136234 24ms SELECT  year, month, returnflag, partkey, quantity, revenue_wo_tax FROM

< | 2
SOL statement selected: Refresh |
SELECT  year. month, retumflag, partkey. quantity, revenue_wo_tax ;I

FROM itemn_fact
WHERE  year = 7 and month = 7 and returnflag = 7
OPTIMIZE  far all rows

I-]

Fiun Yizual Explain |

Cloze I Help |

Figure 20. Visual Explain from the SQL Performance Monitor

__16.The Visual Explain Query Implementation Graph and the Query Attributes
and Values appear. Answer the questions in Table 4 from this display.

Table 4. Table Scan questions

Question Answer

How many rows were estimated by the Table
Scan?

What is the number of rows in the table?

___17.Close the Visual Explain window. A window appears asking if you wish to
save this data as a performace monitor. Click the No button

__18.Close the Run SQL Scripts window.
___19.Close the Explainable Statements for SQL Performance Monitor window.

___20.Unless you need to retain the performance data, remove it from the
system. Select Operations Navigator->Database->SQL Performance
Monitors to obtain the list of SQL Performance Monitors.

___21.Right-click the SQL Performance Monitor that you created earlier and
select Delete.

__22.Verify that you have selected the correct monitor, and Confirm the delete.

You have completed this task.

DB2 UDB Visual Explain



Lab 3. Non-keyed access methods

Introduction

Objectives

Lab prerequisites

Lab environment

© Copyright IBM Corp. 2000

Client Access Express V4AR5MO introduces a new graphical interface to analyze
the performance of queries running on the iSeries server. Any SQL statement that
is processed by the query optimizer on the iSeries server can be analyzed, either
interactively or by using the performance monitoring tools.

Labs 1 and 2 provide the preparation for this lab. You must complete them before
you start this lab.

This lab explains how to use Visual Explain for queries that use the table scan
access method. The table scan methods that are simulated are a full table scan,
a parallel table scan, a skip sequential table scan, and a parallel skip sequential
table scan. The IBM Learning Services course S6140 DB2 UDB for AS/400 SQL
& Query Performance Tuning and Monitoring Workshop includes a full discussion
of table scan access methods. Also refer to the manual DB2 UDB for AS/400
Database Performance and Query Optimization, which can be accessed online
at: http://publib. boul der.i bm com ht m / as400/ v4r 5/ i ¢2924/ i nf o/ i ndex. ht m

At the site, in the left panel, click Database and File Systems. Click DB2
Universal Database for AS/400, and then click Books (PDF format). Choose
whether to view the HTML version online or download the PDF.

Upon completing this lab, you will be able to use Visual Explain to:

Identify and analyze a table scan.

Identify and analyze a parallel table scan.

Identify and analyze a skip sequential table scan.
Identify and analyze a parallel skip sequential table scan.
Assist your table indexing strategy.

OkrwdE

Before you begin this lab, ensure that you have the following requirements:
* IBM iSeries server with VAR5MO or higher
—5769-SS1 Host Servers
— The latest PTFs should be installed.
 Client Access Express V4R5MO0

The latest Service Pack should be installed.

This lab uses query optimization to perform parallel processing. Lab tests were
conducted on an iSeries server with more than one processor and symmetric
multiprocessing installed. Different results may be obtained in different
environments.
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Note: Query runtime depends on many factors, for example, the number of other
jobs running on the system and their impact on CPU, DASD, and memory
utilization.

Time required
The time required to efficiently complete this lab is 45 min.

Task 1: Table scan

Complete the task, which explains how to run a table scan query. This example
will help you to complete the questions at the end of the task. The script that is
provided sets the query attributes and runs an SQL statement designed to
provide a table scan.

1. From Operations Navigator, right-click the Database icon, and select Run
SQL Scripts to view the Run SQL Scripts window. Select the Open icon.

2. Open the Lab03 Task01.SQL script:

a: chggrya degree(*none);

SEECT year, nonth, returnflag, partkey, quantity,
revenue_Wo_t ax

FROM i temfact

WHERE year = 2002 and nonth = 6 and returnflag = 'R ;

3. Click the Run Selected icon to run the CL command.
4. Click the Run and Explain icon to run the SQL statement.

5. Verify that the display that you received has the same icons as those
shown in Figure 21. The query optimizer may provide a different access
plan on some systems.

o o | &

Final Select Table Scan

Figure 21. Table scan

___ 6. Using the information presented by Visual Explain, complete the questions
in Table 5.

Table 5. Table scan questions

Question Answer

What is the name of the table being queried?

How many rows in the table?

What is the number of estimated rows that
are selected?

Is an index advised?

If so, what keys is the optimizer suggesting?
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___ 7. Review the remaining information, and close the Visual Explain window. A
window appears asking if you wish to save this data as a performace
monitor. Click the No button.

Task 2: Parallel table scan

The following task explains how to run a parallel table scan query. Complete this
task, which will help you to complete the questions at the end of the task. The
script that is provided sets the query attributes and runs an SQL statement
designed to provide a parallel table scan.

1. From the Run SQL Scripts window, select the Open icon.
2. Open the Lab03 Task02.SQL script:

a: chggrya degree(*optim ze);

SELECT year, nonth, returnflag, partkey, quantity,
revenue_wo_t ax

FROM i temfact

WHERE year = 2002 and nonth = 6 and returnflag = 'R

CPTIM ZE for all rows;

3. Click the Run Selected icon to run the CL command.
4. Click the Run and Explain icon to run the SQL statement.

5. Verify that the display that you received resembles the example shown in
Figure 22. The query optimizer may provide a different access plan on
some systems.
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Figure 22. Parallel table scan

___ 6. After you select the icons presented by Visual Explain, complete the
guestions in Table 6.

Table 6. Parallel table scan questions

Question Answer

What reason was given for selecting a table
scan?

Was parallel processing used?

If so, what degree was requested?

Was either parallel pre-fetch or parallel
pre-load processing used?

Which memory pool was used for the query?

How much memory was available for the
query?
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___ 7. Review the remaining information and close the Visual Explain window. A

window appears asking if you wish to save this data as a performace
monitor. Click the No button

This completes Task 2. You may continue with Task 3, or close the Operations
Navigator window and resume later.

Task 3: Skip sequential table scan

XXiV

This task shows you how to run a skip sequential table scan query so you can
complete the questions at the end of the task. The script that is provided sets the
query attributes and creates three encoded vector indexes prior to running an
SQL statement designed to provide a skip sequential table scan.

__ 1. From the Run SQL Scripts window, select the Open icon.
__ 2. Open the Lab03 Task03.SQL script:

a: chggrya degree(*none);

CREATE  encoded vector index itemevil on itemfact
(year) with 3 distinct val ues;

CREATE  encoded vector index itemevi2 on itemfact
(month) with 12 distinct val ues;

CREATE encoded vector index itemevi 3 on itemfact
(returnflag) with 3 distinct val ues;

SEECT year, nonth, returnflag, partkey, quantity,
revenue_wo_t ax

FROM itemfact

WHERE year = 2002 and nonth = 6 and returnflag = 'R ;

3. Click the Run Selected icon to run the CL command.

DB2 UDB Visual Explain

4. Click the Run Selected icon again to run the first SQL command (to create

the index item_evil). This command may take awhile to complete.

. Click the Run Selected icon again to run the second SQL command (to

create the index item_evi2). Again, this command may take awhile to
complete.

Click the Run Selected icon again to run the third SQL command (to
create the index item_evi3). Once again, this command may take awhile to
complete.

Click the Run and Explain icon to run the SQL statement.

Verify that the display that you received resembles the example shown in
Figure 23. The query optimizer may provide a different access plan on
some systems.
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Figure 23. Skip sequential table scan
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9. Select the icons presented by Visual Explain, and complete the questions
in Table 7. You need to use both Encoded Vector Index icons for the first

guestion. Use either icon for the remaining questions.

Table 7. Skip sequential table scan questions

Question

Answer

Determine which indexes were used in the
bit map creation by finding the indexes that
are linked to the Dynamic Bitmap Icon

Which indexes were considered by the
optimizer?

Which index was rejected?

What was the reason code for rejection?

__10.Select the Skip Sequential Table Scan icon and the Final Results icon,
and answer the questions in Table 8.

Table 8. Further skip sequential table scan questions

Question

Answer

What reason was given for selecting a table
scan?

Will the table being scanned fit in main
memory?

Is an index advised?

If so, what keys is the optimizer suggesting?

__11.Review the remaining information, and close the Visual Explain window. A
window appears asking if you wish to save this data as a performace

monitor. Click the No button
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This completes Task 3. You may continue with Task 4, or close the Operations
Navigator window and resume later.

Task 4: Comparing the job log with Visual Explain (Optional)

XXVi

In Task 4, you replicate the queries that were executed during the previous tasks
to show table scan methods. You collect the SQL Performance data and job log

debug information for these queries. You use Visual Explain on the performance
data and compare the results with the job log messages.

The statements to do this task are contained in a single script. This script deletes
the encoded vector indexes created during the previous labs to recreate the initial
environment. It then runs each script statement in the same sequence and with
the same query attributes.

If you use the Run All icon in the SQL Script window, it submits all of the tasks to
the iSeries server to be executed. As the iSeries server multi-tasks, statement
execution overlaps, and the statements compete with each other. For this reason,
you need to run each statement individually.

1. From Operations Navigator, right-click the Database icon and select Run

SQL Scripts to obtain the Run SQL Scripts window.

DRCP
DRCP
DRCP
(O

SH ECT
FROM

SH ECT
FRCM

CPTI M ZE

(O

CREATE

2. From the Run SQL Scripts window, select the Open icon.
3. Open the Lab03 Task04.SQL script:

i ndex itemevil;
i ndex itemevi2;
i ndex itemevi 3;

chggrya degr ee(*none) ;
year, nonth, returnflag, partkey, quantity, revenue_wo_tax
itemfact
year = 2002 and nonth = 6 and returnflag = 'R ;
chggrya degree(*optim ze);
year, nonth, returnflag, partkey, quantity, revenue_wo_tax
itemfact
year = 2002 and nonth = 6 and returnflag = 'R
for all rows;

chggrya degr ee(*none);

encoded vector index itemevil on itemfact (year) with 3

di stinct val ues;

CREATE

encoded vector index itemevi2 on itemfact (month) with 12

di stinct val ues;

CREATE

encoded vector index itemevi3 onitemfact (returnflag) with

3 distinct val ues;

SH ECT
FROM
WHERE

(O
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year, nonth, returnflag, partkey, quantity, revenue_wo_tax
itemfact
year = 2002 and nonth = 6 and returnflag = 'R ;

chggrya degree(*optin ze);



CREATE

returnflag);

encoded vector index itemevi4 on itemfact (year, nonth,

year, nonth, returnflag, partkey, quantity, revenue wo_tax

SH ECT
FROM itemfact
WHERE year = 2002 and nonth = 6 and returnflag = 'R

CPTIMZE for all rows;

DRCP
DRCP
DRCP
DRCP

i ndex itemevil,
i ndex itemevi2;
i ndex itemevi3;
i ndex itemevi4;

-- THS IS THE END CF THE SCR PT.

Messages in Job Log.

5. Select View->Job Log. .

4. From the Run SQL Scripts menu bar, select Options->Include Debug

6. Click the Run Selected icon to run each SQL statement and CL command

individually, until the final command in the script has completed.

7. For each SQL select statement, a window containing the selected rows

appears. Close each of these windows as they appear.

8. Select the Job Log window that you opened earlier in this lab. Click the

Refresh icon from the tool bar. You should find a set of four SQL7953

messages at the top of the job log. Scroll down until you find the next three
SQL7953 messages toward the bottom of the job log. These correspond to
the beginning of the SQL script.

9. The PREPARE of statement QZ... message (SQL7967) prior to the

SQL7953 drop of ITEM_EVI4 message is the first debug message for the
first query.

__10.The messages that may be most interesting to you are CPI433A, CPI14329,
CPI432F, SQL7912, SQL7913 and SQL7963. Double-click the CP14329
message for more information. This confirms that a table scan has taken
place as shown in Figure 24.

E 507959 Cursor CRSRO002 closed.

SOL7913  ODP deleted

SOLVIES 489 rows fetched from curzor CRSRO00Z.

SOLYIEE DESCRIBE of prepared statement STHTO00Z2 completed.

SOLTIEZ  Cursor CRSRO00Z opened. ’;'I“ﬁ
SOLYIIE Blacking uzed far query. E==
SQL7IIZ  ODP created. L0t e
CFI432F Arcess path suggestion for file ITEM_FALCT.

CPI4325 Armival sequence access was used for file ITEM_FACT, 5%1
CFI433, Unable to retrieve query options file.

SOL7968  DESCRIBE of prepared statement STMTO002 completed. T
SOLYIEY PREFARE of statement STMTOO0Z completed.

SOL7968  DESCRIEE of prepared statement STMTO002 completed, Table Sean
CFI433, Unable to retrieve query options file.

SOL7I85  CaLL statement complete.

SOL7Y967  PREPARE of statement QZ814CECFEETT1E7CLCO completed.

Figure 24. Table scan job log entries and the equivalent Visual Explain image
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___11.Double-click the CP1432F message. This message advises the creation of
an index. Locate the SQL7963 message in the job log for the number of
rows selected.

___12.Scroll up the job log until you find the next SQL7967 PREPARE statement,
which marks the beginning of the next query.

___13.The same messages are evident, with the addition of the CPI14330
message as shown in Figure 25.

SOHL7I55 Cursor CRSRO000Z clozed.
SAL7HIZ  ODP deleted.

CFI4330 12 tazks uzed for pagallel table scan of file ITEM_FALCT.
SOL7TIES 489 rows fetched from curseg CRSRO00Z.

SOL7IEE DESCRIBE of prepared statementSI M TO002 completed.
SOL7EZ  Cursor CRSRO00Z opened.
SOL7A1E Blacking uzed far query.
SAL7HIZ  ODP created.

CFI432F Arcess path suggestion for file ITEM_FALCT. 5‘5:\1
CPRI4323 Armival sequence access was used for file ITEM_FACT ~g—_|
CFI433a, Unable to retrieve query options file.

SOL7EE  DESCRIBE of prepared statement STMTO002Z completed.
SOL7IEY PREFARE of statement STMTOO0Z completed.
SOL7EE  DESCRIBE of prepared statement STMTO002Z completed.
CFI433a, Unable to retrieve query options file.

Final Select

Table Scan, Parallel

Figure 25. Parallel table scan and Visual Explain image

___14. Double-click the CPI14330 message to find more information about the
parallel table scan that has taken place.

___15.Scroll up the job log until you find the SQL7967 PREPARE statement,
which denotes the beginning of the next query.

Note: The next prepare was completed before the encoded vector indexes
were built. Scroll up one or two more lines so that you can see all of the
messages for this query.

___16.The significant messages are: CP14323, CPI433A, CP14329, CP1432C,
CPI432F, CP14338, SQL7912, SQL7913, and SQL7963. Compare the job
log and the Visual Explain graph in Figure 26.
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50L7359
5QL7913
CPI4330
50L7963
SOL7368
50L796E2
SOL7I16
5QL7I12
CPI4333
CPI432F
CPI4323
CPI432C
CPI4334
50L7I6E8
SOL7IE7
50L7I6E8
CPI4334

Curzor CRSR000Z closed.

OCF deleted.

1 tazks uzed for parallel bitmap scan of file ITEM_FALCT.
439 rowes fetched from cursor CRSROO0Z.
DESCRIBE of prepared statement STMTO
Curzor CRSRO00Z opened,
Blocking uged for qu
OCDF created.
2 Access pathl

ted.

Arcess path s§Bgestion faor file ITEM_FALCT.

Arrival seguence accesz was uzed for file ITEM_FACTS

All access paths were considered for file ITEM_FALCT.
Unable to retrieve guen optiong file.

DESCRIBE of prepared statement STHTO00Z2 completed.
FREFARE of statement STMT 0002 completed.
DESCRIBE of prepared statement STHTO00Z2 completed.
Unable to retrieve guen optiong file.

uzed for bitmap proceszing of file ITEM_FACT.

Cynamic Bitmap

Encoded Wector Index

Figure 26. Skip sequential table scan
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Cynamic Bitmap

i

Encoded Wector Index

___17.Check messages CP14323, CP1432F, and CP14338.

__18.Scroll up the job log until you find the SQL7967 PREPARE statement,
which marks the beginning of the final query.

__19.The significant messages are: CP14323, CPI1433A, CP14329, CPI1432C,
CPI1432F, CPI14330, CPI4338, SQL7912, SQL7913, and SQL7969.
Compare the job log and the Visual Explain graph in Figure 27.
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SQL™5E3 Curzor CRSRO00Z cloged.

SOL7A1E ODP deleted.

CFI4330 8 tasks uzed for parallel bitmap zcan of file ITEM_FALCT.
CPRI4330 11 tasks used for pallel table zcan of file I TEM_FACT
SOL™E3 439 rows fetched frofn cursor CRSRO00Z.

SOL7IEE  DESCRIBE of prepared statement STMTO00Z completed.
SOL7962 Cursar CRSRO00Z2 opgned.

SOUL7HE  Blocking uzed for quer

SOL791Z  ODP created.

CPl4338

CPI4329

CPI4320

CPI4334

SOL7IES

SOL7967

SOL7IES

CPI4334

SQL754

Figure 27. Parallel Skip Sequential job log and Visual Explain image
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__ 20.Check messages CP14323, CPI1432F, CP14330, and CP14338.

___21.Close the Job Log window.
__ 22.Close the Run SQL Scripts window.

Task 5: SQL statements

The SQL statements that are used during Lab 4 are repeated here for

convenience:

DRCP index itemevil;

DRCP index itemeviZ2;

DRCP index itemevi3;

DRCP index itemevi4;

CL: chggrya degree(*none);

SELECT year, nonth, returnflag, partkey, quantity, revenue_wo_tax
FRQM itemfact

WHERE year = 2002 and nmonth = 6 and returnflag = 'R ;

CL: chggrya degree(*optin ze);

SELECT year, nonth, returnflag, partkey, quantity, revenue_wo_tax
FROM itemfact

WHERE year = 2002 and nonth = 6 and returnflag = 'R
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CPTIM ZE

CREATE

CREATE

CREATE

SELECT

FROM
WHERE

for all rows;
chggrya degree(*none);

encoded vector index itemevil on itemfact
di stinct val ues;

encoded vector index itemevi2 on itemfact
di stinct val ues;

encoded vector index itemevi3 on itemfact
with 3 distinct val ues;

year, nonth, returnflag, partkey, quantity,
itemfact
year = 2002 and nonth = 6 and returnflag =

chggrya degree(*optim ze);

encoded vector index itemevi4 on itemfact
returnfl ag);

year, nonth, returnflag, partkey, quantity,
itemfact

year = 2002 and nonth = 6 and returnflag ="'

for all rows;

index itemevil;
index itemeviZ2;
index itemevi3;
index itemevi4;

(year) with 3
(month) with 12

(returnflag)

revenue_wo_t ax

"R

(year, nonth,

revenue_wo_t ax

R

XXX
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Lab 4. Keyed access methods

Introduction
This lab reviews the use of Visual Explain to analyze keyed access methods.

Objectives
This lab teaches you how to:

1. Interpret Visual Explain graphs and attributes for keyed access methods
2. Create required indexes
3. Interpret job log messages to determine the access methods used

Lab prerequisites
Before you begin this lab, ensure that you have the following requirements:

« IBM iSeries server with VAR5MO or higher
—5769-SS1 Host Servers
— The latest PTFs should be installed.

» Client Access Express V4AR5MO0

The latest Service Pack should be installed.

Lab environment

Query runtime depends on several factors, for example, the number of other jobs
running on the system and their impact on CPU, DASD, and memory utilization.

—— Disclaimer

This workshop describes query implementations observed in a laboratory
environment. Depending on the hardware configuration of your machine and its
current workload, your query may require a different implementation plan.
While creating an access plan for a query, the Query Optimizer takes into
account many factors, which are machine specific.

The results contained in this publication have not been submitted to any formal
IBM test and are distributed as is.

Time required
The time required to efficiently complete this lab project is 25 minutes.

Task 1: Using Visual Explain to show keyed access methods

This exercise shows you the results of a keyed access method as viewed by
Visual Explain.

1. Before you start be sure to delete or drop the following indexes: item_evil,
item_evi2, item_evi3 and item_evi4.

2. From Operations Navigator, right-click the Database icon and select Run
SQL Scripts to obtain the Run SQL Scripts window. Select the Open icon.
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3. Open the Lab04 Task01.SQL script.

4. Amend the CL command in the script to apply the *OPTIMIZE value for the
query processing degree. Run the CL command.

L: CHERYA DEGREE(*CPTIM ZB) ;
5. Amend the SELECT statement in the script by modifying the local selection
with the values highlighted in the following script:

SHECT a.year, a.nmonth, a.returnflag, a.partkey,
a.quantity, a.revenue wo_tax

FROM itemfact a

WHERE a.year = 2000 AND a. month = 10 AND
a.returnflag = 'R

CPTIM ZE FCR ALL ROAG,

6. Click the Run and Explain icon to execute the revised SQL statement.

7. Verify that the display that you receive has the same icons as those shown
in Figure 28. The Query Optimizer may provide a different access plan on
some systems.

) 04
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Figure 28. Parallel table scan

___ 8. Analyze the query implementation by reviewing the Visual Explain window,

and complete Table 9.

Table 9. Query implementation questions

Question

Answer

Was the creation of an index advised?

What is the list of key columns for the
advised index?

Over which table was the index advised?

9. Close the Visual Explain window. A window appears asking if you wish to
save this data as a performace monitor. Click the No button

___10.Amend the CREATE INDEX statement in the SQL script window to build
the advised index using the attributes you collected during the analysis:

CREATE  index itemidxl ONitemfact

(year, nonth, returnflag);

___11.Run the CREATE INDEX statement and verify that it completed

successfully.

___12.Run and Explain the SELECT statement that now becomes highlighted.

__13.Verify that the display that you received has the same icons as those
shown in Figure 29. It is possible that the Query Optimizer will provide a
different access plan on some systems.

DB2 UDB Visual Explain




-~
—— -t

Final Select Index Scan - Key Positioning

Figure 29. Key positioning

__14.Review the Visual Explain window, and complete Table 10.

Table 10. Keyed access questions

Question Answer

Which index was used?

What access method was used?

What type of index was used?

What is the index size (in bytes)?

What is the index page size (in bytes)?

What is the reason code given for using this
index?

Did the optimizer advise the creation of an
index?

___15.Close the Visual Explain window. A window appears asking if you wish to
save this data as a performace monitor. Click the No button

Task 2: Additional keyed access methods explained

In this lab, you use Visual Explain to show the attributes of some additional keyed
access methods.

___ 1. Amend the next CREATE SQL statement in the script to create a radix
index (ITEM_IDX2) over the ITEM_FACT table for the partkey and month
columns.

CREATE | NDEX | TEM | DX2 ON | TEM FACT (partkey, nonth);

2. Amend the CL command in the script to apply the *NONE value for the query
processing degree. Run the CL command.

A CHRYA DEGREE*NONB) ;
3. Run the statement and verify that it completed successfully.

4. Amend the next SELECT statement in the script with the values highlighted

here:

SELECT partkey, nonth

FRGM i tem fact

WHERE part key BETWEEN 99 AND 1234
AND month IN (03, 05, 07)

CPTI M ZE FCR ALL RO/,

5. Run and explain the statement.
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___ 6. Verify that the display you receive has the same icons as those shown in
Figure 30. The Query Optimizer may provide a different access plan on
some systems.

a76
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Figure 30. ilndex scan - Key Positioning

7. Review the Visual Explain window, and complete Table 11.

Table 11. Key selection questions

Question Answer

What access methods were used?

What columns were used for key selection?

Was index only access used?

__ 8. Close the Visual Explain window. A window appears asking if you wish to
save this data as a performace monitor. Click the No button.

Task 3: Temporary Index

XXXVi

The Query Optimizer occasionally creates a Temporary Index to assist with the
access plan. This lab shows the Visual Explain icons where a Temporary Index is
used to assist the implementation of the query.

1. Amend the next SELECT statement in the script by inserting the ORDER
BY statement highlighted here:

SHLECT year, nonth, returnflag, partkey, quantity,
revenue_wo_t ax

FROM itemfact

CRDER BY quantity

CPTIMZE FR1 ROWY

2. Run and explain the statement.

3. Verify that the display you receive has the same icons as those shown in
Figure 31. The Query Optimizer may provide a different access plan on
some systems.

Note: Figure 31 is shown without the full directional arrows and estimated
records to allow the graphics to be represented here.

Note: When analyzing temporary index creation with Visual Explain, you

probably want to ignore any table scan icons or index selection icons that
are linked to the temporary index icon (if you're analyzing from left to right,
these extra icons are to the right of the temporary index icon). These extra
table and index methods icons can be confusing since these methods are
NOT used in the actual implementation of the query - these methods are

only used in the creation of the temporary index. Thus, the extra icons are
primarily for analysis by the IBM development team. The same information
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(regarding if the temporary index is created directly from a table or another
index) is found in the Query Attributes window associated with the
Temporary Index icon.

100029 t,{?
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Final Select Temporany Index

Figure 31. Temporary Index

__ 4. Review the Visual Explain window. Click the Temporary Index icon, and
complete Table 12.

Table 12. Temporary Index questions

Question Answer

Over which file was the temporary index
built?

How many entries are in the created index?

Is this a sparse index?

What type of index was created?

Why was the index created?

What columns were used for the index key?

5. Right-click the Temporary Index icon. Select the Create Index menu
option.

6. In the New Index on Table window that appears, the Quantity column
should be selected for the key to a new index for this file.

7. Enter the ITEM_IDX3file name in the Index box, enter your library name and
select Not Unique for index type then click OK. There is a delay while the
index is created.

8. Close the Visual Explain window. A window appears asking if you wish to
save this data as a performace monitor. Click the No button.

__ 9. Explain the same query again now that the index has been created.

__10.Will your new index be used by the query? Close the Visual Explain
window. A window appears asking if you wish to save this data as a
performace monitor. Click the No button.

___11.Close the SQL Script Center window. Choose No when prompted to the
save the changes.
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Task 4: Comparison of Visual Explain and job log messages (Optional)

XXXViii

Task 4 replicates the queries processed so far in this lab and enables you to
compare the Visual Explain results to the job log. The process to achieve this
follows that of the previous lab.

Therefore, you need to monitor the detailed job log messages and start an SQL

Performance Monitor for the job. Once this is done, you run the SQL statements
again, one at a time, and end the performance monitor when completed. You then
analyze the data and compare it to the job log messages.

__ 1. From Operations Navigator, right-click the Database icon, and select Run
SQL Scripts to obtain the Run SQL Scripts window.

2. From the Run SQL Scripts window, open the Lab04 Task02.SQL script.
-- Visual Explain Part 1 Lab 4.

DRCP | NDEX | temi dx1;
DRCP | NDEX i tem i dx2;
DRCP | NDEX i tem i dx3;

CL: CHARYA DEGREE( *opt i ni ze) ;

SELECT a.year, a.nonth, a.returnflag, a. partkey, a. quantity,
a. revenue_wo_t ax

FRMitemfact a

WHERE a.year = 2000 AND a.nmonth = 10 AND a.returnflag = 'R
CPTIM ZE FCR ALL ROAB,

CREATE INDEX itemidxl ONitemfact (year, month, returnflag);

SELECT a.year, a.nonth, a.returnflag, a. partkey, a. quantity,
a. revenue_wo_t ax

FRMitemfact a

WHERE a.year = 2000 AND a.nonth = 10 AND a.returnflag = 'R
CPTIM ZE FCR ALL ROM,

CREATE INDEX itemidx2 ONitemfact (partkey, month);

SELECT partkey, nonth

FROMitem fact

WHERE partkey BETWEEN 99 AND 1234
AND nonth IN (03, 05, 07)

CPTIM ZE FCR ALL ROMB,

SH ECT year, nonth, returnflag, partkey, quantity, revenue wo_tax
FROM i tem fact

CRDER BY quantity

CPTI M ZE FOR 1 ROV

-- THS IS THE END GF THE SCR PT.

3. From the Run SQL Scripts menu bar, select Options->Include Debug
Messages in Job Log.

4. Select View->Job Log. The job log for your current connection appears.
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5. Click the Run Selected icon to run each SQL statement and CL command
individually until the final command in the script has completed.

6. For each SQL select statement, a window containing the selected rows
appears. Close each window as it appears.

7. Select the Job Log window that you opened earlier. Click the Refresh icon
from the toolbar. Scroll down until you find three SQL7953 messages near
the bottom of the job log. This is the beginning of the SQL script.

8. Scroll up the job log and find the messages that correspond to the first
guery, a table scan. Scroll up further and find the SQL7954 message that
was issued when the CREATE INDEX... statement was executed. The
messages that are those from the index scan.

9. Select the Job Log window. You should see messages similar to those
shown in Figure 32.

Mezsage D I Meszsage
SOLYI53  Cursor CRSRO002 cloged.
SOL7913  ODP deleted
SOLYIE3 576 rows fetched from cursor CRSRO00Z2,
SOL7I6S DESCRIBE of prepared statement STMTOO0Z2 completed.
SOL7IE2  Cursor CRSRO00Z opened.
SOL7AE Blocking uzed for querny.
5%3

Final Select

SALTHZ  ODP created

CFI432a Access path of file ITEM_IDXT was uzed by querny.

CFI4334, |Inable to retrieve query options file. ‘\

SCLYSES  DESCRIBE of prepared statement ST TOO0Z completed. \ ﬁ
SOL7IEY PREPARE of statement STMTO00Z completed.
SOL7ES  DESCRIBE of prepared statement STMTO002 completed.

CFI4334, |Inable to retrieve query options file.
SOL754  Index ITEM_ID=] created in TEAMOE on table ITEM_FACT in TEAMOE,

Index Scan - Key Positioning

Figure 32. Key row positioning

___10.Review the job log messages.

___11.In the Job Log window, scroll up to find the SQL7954 message relating to
the second index, ITEM_IDX2. The messages above this are for the final

query.
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Figure 33. Key row positioning and selection

___12.Review the job log messages.

Final Selact

200G

Index Scan - ey Positioning

Mezsage D I Meszsage

SOL759  Curzor CRSRO00Z cloged.

SOL7913  ODF delsted.

SOL7TIE3 5461 rows fetched from cursor CRSRO00Z.

SOL7I6S DESCRIBE of prepared statement STMTOO0Z2 completed.

SOL7IE2  Cursor CRSRO00Z opened.

SOL7AE Blocking uzed for querny.

SALTHZ  ODP created

CFI432F Access path suggestion for file ITEM_FACT.

CRI4328 Access path of file ITEM_|ID®Z was used by g

CFI432D Additional acces: path reason codes were used.

CRI432C All access paths were considered for file ITEM_FACT.

CFI4334, |Inable to retrieve query options file.

SOL7ES  DESCRIBE of prepared statement STMTO002 completed. \ ﬁ
SOL7IEY PREPARE of statement STMTO00Z completed.

SOL7ES  DESCRIBE of prepared statement STMTO002 completed.

CFI4334, |Inable to retrieve query options file.

SOL754  Index ITEM_ID=Z created in TEAMOE on table ITEM_FACT in TEAMOE,

__13.In the Job Log window, scroll up to find the SQL7963 message that relates
to the third query (1310 rows fetched...). A couple of messages above this
message, you see the SQL7968 DESCRIBE messages, which are for the

final query.

Meszage 1D I Meszage

SOL7953 Curzor CRSRO00Z cloged.

SAL7HE  ODP delsted.

SOLYIES 1310 rows fetched from cursor CRSRO00Z.

SOL7ES  DESCRIBE of prepared statement STMTO002 completed.
SOL7IE2 Cursar CRSRO00Z2 opered.

SOL7HE  Blocking uzed for query.

SOL7HZ  ODP created.

CRI431 Access path builk for file ITEM_FACT. \
CFI432C Al access paths were considered for file ITEM_FACT.
CPI4338 Unable to retriewve query options file.

SOL7I6S DESCRIBE of prepared statement STMTOO0Z2 completed.
SOL7EY  PREFARE of statement STMTO002 completed.
SOL7I6S DESCRIBE of prepared statement STMTOO0Z2 completed.
CPI43348 Unable to retriewve query options file.

\

Figure 34. Temporary Index scan job log

___14.Review the job log messages for the final query.
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__15.Close the Job Log window
__16.Close the SQL Script Center.

You have now completed this lab. You may close Operations Navigator.
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Answers: Lab 1

The solutions given for the labs are based on our results using V4AR5MO0 on an
iSeries server Model 270 in laboratory conditions. This system has two
processors, 2 GB of main storage, 12 disk drives, and SMP installed.

Some answers shown in Table 13 and Table 14 will differ when Visual Explain is

run in your own iSeries environment.

Task 3

© Copyright IBM Corp. 2000

Table 13. ITEM_FACT questions

Question Answer
How many rows are in the table? 100,029
How many deleted rows are in the table? 0

Does the table re-use deleted rows?

Yes, default for SQL created tables

Who is the owner of the table?

HBEDOYA (May vary)

What level of authority does the public have? | *CHANGE
How many (if any) indexes does the table None
have?

Table 14. Database information
Question Answer
How many rows are in CUST_DIM? 2,499
How many rows are in PART_DIM? 20,000
How many rows are in SUPP_DIM? 1,000
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Answers: Lab 2

The solutions given for the labs are based on our results using V4AR5MO0 on an
iSeries server Model 270 in laboratory conditions. Some answers will differ when
you run Visual Explain in your own iSeries environment.

Task 1

8. What access method was chosen by the optimizer? Table Scan
9. Were any temporary objects used by the optimizer? Yes

10. If so, what kind of objects? Temporary Index

Task 2

10. What access method was chosen by the optimizer? Table Scan
11. Were any temporary objects used by the optimizer? Yes

12. If so, what kind of objects? Temporary Index

Task 3

Table 15. A record of the job number

Question Answer

Job number Will vary

User name QUSER

Job name QZDASOINIT

Table 16. Table scan questions

Question Answer

How many rows were estimated by the table | 15
scan?

What is the number of rows in the table? 2499

Answers: Lab 3

The answers shown in Table 17 through Table 20 on page xlvi were obtained
under laboratory conditions. Your answers may vary from the published answers.
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Task 1

Table 17. Table scan questions

Question

Answer

From the table scan icon:

What is the name of the table being queried?

VETEAMxx.ITEM_FACT

If so, what keys is the optimizer suggesting?

How many are rows in the table? 100,029
What is the estimated number of rows that 100

are selected?

Is an index advised? Yes

Year, Month and Returnflag

Task 2
Table 18. Parallel table scan questions
Question Answer
From the parallel table scan icon:
What reason was given for selecting a table | No indexes exist
scan?
Was parallel processing used? Yes
If so, what degree was requested? 12. (May vary)
Was either parallel pre-fetch or parallel No. (May vary)
pre-load processing used?
From the final result icon:
Which memory pool was used for the query? | 2 (Normally *BASE)
How much memory was available for the 18,625,142 (May vary)
query?
Task 3

Table 19. Skip sequential table scan questions

Question

Answer

Determine which indexes were used in the
bit map creation by finding the indexes that
are linked to the Dynamic Bitmap Icon

ITEM_EVI3, ITEM_EVI2

Which indexes were considered by the
optimizer?

ITEM_EVI1, ITEM_EVI2, ITEM_EVI3

Which index was rejected?

ITEM_EVI1

What was the reason code for rejection?

4, cost to use this index, as determined by
the query optimizer, was too high
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Table 20. Further skip sequential table scan questions

Question

Answer

What reason was given for selecting a table
scan?

Optimizer chose table scan

If so, what keys is the optimizer suggesting?

Will the table being scanned fit in main It varies.
memory?
Is an index advised? Yes

Year, Month, Returnflag

Answers: Lab 4

The answers shown in Table 21 through Table 24 on page xlvii were obtained
under laboratory conditions. Your answers may vary from the published answers.

Table 21. Query implementation questions

Question

Answer

Was the creation of an index advised?

Yes

What is the list of key columns for the
advised index?

Year, Month, Returnflag

Over which table was the index advised? ITEM_FACT
Table 22. Keyed access questions

Question Answer

Which index was used? ITEM_IDX1

What access method was used?

Index Scan Key Positioning

What type of index was used? Binary Radix
What is the index size (in bytes)? 13,853,248
What is the index page size (in bytes)? 4096

What is the reason code given for using this
index?

I1 - Row selection

Did the optimizer advise the creation of an
index?

No

DB2 UDB Visual Explain




Table 23. Key selection questions

Question

Answer

What access methods were used?

Key row positioning and key selection

What columns were used for key selection? | Month
Was index only access used? Yes

Table 24. Temporary Index questions
Question Answer
Over which file was the Temporary Index ITEM_FACT
built?
How many entries are in the created index? | 100,029

Is this a sparse index?

No- Record selection has not been applied
on this index

What type of index was created?

Binary Radix

Why was the index created?

12 - Ordering/Grouping

What columns were used for the index key?

Quantity
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