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Lab Exercise: Visual Explain Introduction

Speaker Name: Morten Buur Rasmussen

Introduction:

This exercise covers SQL scenarios where you are using Visual Explain. The SQL requests are
coming from a Plan Cache snapshot and introduces you to the use of Visual Explain.

You will be guided though finding indexes that could help for the performance of the SQL
requests.

During the lab, you will work with the following user profile:

DBCLASSXX — The XX will be substituted by a number from 01 to 40 that you will receive from
the instructor.

The password is DBCLASSXXA - So, if you get number 40 your user is DBCLASS40 and
password DBCLASS40A. The password is case sensitive, so type all in upper case please.

You will connect to the following partition:

COMMONZ1.IDEVCLOUD.COM

2021 Common Europe Conference 2021 1 © Copyright IBM Corporation 2021



Exercises Guide Materials may not be reproduced in whole or in part without the prior written permission of IBM.

Exercise instructions

In order to have you look at what is going on when a SQL query is running, you will be asked
about the access methods used by the query engine. You can see the access method used by
looking at the access method icon or reading the text under the icon. Here you have the most
frequent access methods used in this lab:

| ]

Tahle Scan

Inde:x =can

Inclex Prokbe

The reason for looking at the access method is that often is the table scans and index scans not
very efficient, so it’s better, if you can have the query use an index probe.

When you are working with a smaller test database, like in this lab, table scans and index scans
may not take long time, so the timing do not indicate that the query is running bad. So, by
looking at the icons, you can have an idea, if it’s running well.

If no indexes exist, then the database can only use Table Scan.
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Start ACS (Access Client Solution) by double clicking on the ACS icon on the desktop.

This is the old icon and indicates you are not up to date:

Click System Configuration:

IBMi Access Client Solutions
Eile Edit Actions Jools Help
Welcome System Configurations provides an interface to ceate
Configurations supports:
System: Common 1.iDevCloud.com ) @ areating new system configurations
® changing preferences (such as SSL or password
= General @ adding a console configuration to an existing sy

Data Transfer

5250 Emulator
Integrated File System
Navigator for i

SSH Terminal

Printer Output

Use this task to create system configurations prior to using

=] Database
Schemas
Run SQL Scripts
SQL Performance Center

= Console
5250 Console
Virtual Control Panel
Hardware Management Interface 1

= Management

System Configurations;
5250 Session Manage!|
HMC Probe Utility
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Click the New bottom:

0 System Configurations

IBM i Access Client Solutions

General Database Console Management Help
System Name Description IP Address Service H
10.0.1.100 ~
10.0.1.102 ]
< >
New Edit ‘ Copy ‘ ‘ Delete ‘ Close ‘ Locate Console... e)

—I_F Create a new system configuration|
Type in the name of the IBM i partition and click OK:

@ Add New System
General Connection Console SSH Key setup

System name: |COMMON1.IDEVCLOUD.COM

Description:
[[J use ssL for connection

Verify Connection

7]
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Lab 01 - Visual Explain introduction

You have been asked to look at some SQL requests that is causing the performance not to be

what is expected.

Unfortunately, you do not have access to the IBM i partition where the performance problems
occur, but you have received a Plan Cache snapshot that you can import to your IBM i partition.

You will be guided through importing the Plan Cache snapshot and analyzing the SQL requests.

Click the SQL Performance Center:

IBM i Access Client Solutions -

Eile Edit Actions Jools Help

Welcome

SQL Performance Center provides a set of tools to help you optimiz

System: CTCPRF73.RCHLAND.IBM.COM

= General
Data Transfer
5250 Emulator
Integrated File System
Navigator for i
SSH Terminal
Printer Output

= Database
Schemas
Run SQL Scripts

SQL Performance Center

[zl Console k

5250 Console
Virtual Control Panel

Hardware Management Interface 1

@ Analyze - Provides a summarized view of collected perform
@ Compare - View a summary comparision of two or more per
@ Show Statements - Work with SQL statements in the SQL
@ Visual Explain - Generate a graphical representation of the
@ SQL Plan Cache - Manage the settings of the system SQL |1

This task requires a system configuration. To add or change a system ¢
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Click the pull-down window for File and select Import...

&8 SOL Performance Center - CTCPR)
File View Actions Jools Help

Save List Contents... Ctrl+5

Mew >
Import...

Ventfy... k

New Window 2
Exit

The Name is free text, but you can write PCS DBCLASSXX, where XX is your number.
Also, for schema, you should use the one dedicated to you.

For Table, you use the pull down menu and select the PCS01 table.

Name: PCS DBCLASSXX
Schema: DBCLASSXX
Table: PCSO1

You will now, under the Plan Cache Snapshots see more snapshots, but you should only work
with your own.

File View Actions Jools Help

Database: | Ctcprf73

Eﬂ Plan Cache ﬁ Performance Monitors (@3 Plan Cache Snapshots Plan Cache Event Monitors

Name Schema Table Created By Date Created
PCS DBCLASSXX k DBCLASSXX PCS01 MORTEN 10/18/2019 10:08:55 AM
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Right click and choose Analyze

File View Actions Jools Help

Database: Ctcprf73

E= Plan Cache Performance Monitors (@) Plan Cache Snapshots [ Plan Cache Event Monitors

Name Schema Table Created By Date Created

PCS DBCLASSXX Declassyy __ [PCS01  |MORTEN 10/18/2019 10:08:55 AM

o stemenss K

Show Statements

Compare
Investigate ( Opens in Navigator for ()

Comments...

Delete...

Rename...

Properties

Using the pull-down bar, choose the SQL Statement Summary

Eile Actions Options Help

Category: |Overview

Metric Value Reports

SQL Statements 1,447 | < Select a report > ~
Users 3 |< Select a report >

Jobs Ll SOL Stat=ment Summary
Threads 4 |SQL Statements
Average Table Rows 1,308,082.087
Average Rows Returned 0.000
Average Runtime 1.051339
Average Parallel Degree Used 1.00
Maximum Parallel Degree 1.00
SQE 1,447 < Select a report > w
CQE 0
System Naming 0
SQL Naming 4 < Select areport > v
Unique Open Statements 4 < Select areport > iy
Full Opens 969 < Select a report > 1
Pseudo Opens 478 < Select a report > i
Table Scans 0
Average MQTs Used 0.000
Average Indexes Used 1.000 < Select a report > y
Full Indexes Created 0
Sparse Indexes Created 0
Index From Index Created 0
Index Creates Advised 1,435 < Select a report > >
' I S A L sl
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The list is by default sorted by Maximum Runtime:

File View Actions Help

Ma

Maximum Average Minimum Total Maximum m F

Runtime Most Expensive Use Runtime Runtime Runtime Runtime Open Time Tim
233.440028 2018-10-24 20:56:42.981697 63.328703  38.906671 - 233.440028 63.328703
546.655412 2018-10-25 11:09:03.426668 62.985697 8.410083 - 546.655412 -
210.001033 2018-10-25 02:34:51.273937 52.495874  35.000172 - 210.001033 52.495874
531.191929 2018-10-25 11:15:56.686501 5.916798 0.387731 - 531.191929 5.916798

R

It may be better for you to sort it by Total Runtime.

Click the Total Runtime to have it sorted in that way.

File View Actions Help

R ,

Maximum Average Minimum  Total © Maximum r

Runtime Most Expensive Use Runtime Runtime Runtime Runtime Open Time 1
546.655412 2018-10-25 11:09:03.426668 62.985657 8.410083 - 546.655412 -
531.191929 2018-10-25 11:15:56.686501 5.916798 0.387731 - 531.191929 5.916798
233.440028 2018-10-24 20:56:42,981697 63.328703 38.906671 - 233.440028 63.328703
210.001033 2018-10-25 02:34:51.273937 52,495874 35.000172 - 210.001033 52.495874

Often you will have many SQL statements, so it is advised to work with the SQL requests taking
up most time totally.

In this lab you will work with all 4 SQL statements.
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You can use the scroll bar at the bottom to scroll to the right to see more information:

File View Actions Help

Statement
Operation Usage Count Statement Text
25 11:09:03.426668  SELECT INTO 65 select PFPVIA, PFPNUM from RHDAT.PFPERS1A where PFPEMP =2 and PFPCPR=? and trim(PFPDNI)=? and PFPCOP=2 f
25 11:15:56.686501 OPEN 1370 SELECT CONTRATO.ID_CON, CONTRATO.ID_PEDIDO, CONTRATO.ID_COLAB, CONTRATO.F_PRORROGA, CONTRATC
24 20:56:42.981697 OPEN 6 SELECT MICEJE, MICEMP, MICCMA, MICSCU, MICCLI, MICCON, MICLVE, MICAA, MICMM, case when MICMM = ? and !
2502:34:51.273937 OPEN 6 SELECT DSPEMP, DSPAA, DSPMM, DSPPRO, DSPPRD, DSPLVE, DSPCLI, DSPCON, DSPPER, DSPIMP, DSPFCM, DSPFCA,

<
Done: 4 rows retrieved. k

Right click the first SQL statement and select Visual Explain

File View Actions Help

Statement
Operaton Usage Count  Statement Text

d PFPCPR «7 and trim({PFPONI) =7 and PFPCOP«? FOR FETCH ONLY
Visual Explain PERCR)

D_COLAB, CONTRATO.F_PRORROGA, CONTRATO.F._ACTIVO, CONTRATO.ID_OFICINA, CONTRATO,FEC_ALTA, CONTRATO.FEC_ANTIG, CONTRATO.CARGO_R_OF
LVE, MICAA, MICMM, case when MICMM = ? snd MICDD > ? then ? else MICDD end as MICDD, MICASI, MICLIN, MICC28, MICIMP, MICDH, MICZON, MICARE, MICES
Work with SQL Statement and Variables L1, DSPCON, DSPPER, DSPIMP, DSPFCM, DSPECA, DSPPR1, DSPPR, DSPPR3, DSPRENFROM CNDAT.FDSPFIWHERE ((case when DSPMM < ? then DSPAA® ? else DSP

Work with SQL Statkment

SQL Statements with the Same Statement Text

| <
Done: 4 rows retrieved.

In the Visual Explain, its important that you are doing some settings. Those settings will be
kept for the Visual Explain you are using.

First Click the Orient top bottom.

File View Actions Options Jools Help

B BRIAD | f o & F |0
|D§nttné|

This will make sure we are all looking at the query graph in the same way.

Common Europe Conference 2021 9 © Copyright IBM Corporation 2021



Exercises Guide

Materials may not be reproduced in whole or in part without the prior written permission of IBM.

Next, click the View pull down bar and choose Icon Labels and make sure that the Object

Name is ticked on:

File View Actions Options Tools Help

B¢ Overview

Zoom

Icon Spacing
Orientation
Icon Labels
Arrow Labels

Highlighting
v Diagram Legend

Refresh F5

é ? | W ﬂ.l ::} Search...
>
»
>
* ¥ |con Type
;¥ Object Name
’ | [}ﬁsplay labels on icons showing object name

You should also change the Arrow Labels from Estimated Number of Rows to Actual Number of

Rows:

File View Actions Options JTools Help

B Overview

Zoom

Icon Spacing
Orientation
lcon Labels
Arrow Labels
Highlighting

v  Diagram Legend

Refresh

é ? | W ﬂi ::} Search...
>
>
>
>
> Estimated Processing Time

LW

F>5

® Estimated Mumber of Rows

Actual Number of Rows k
SMP Degree

MNone

This is very useful when you have SQL requests already run.
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If the SQL statement is not including too many icons, it’s often fast to click the Size to fit icon:

File View Actions Options Jools Help

RAD wfje & F

Size to fit

You can also use the Zoom in and Zoom out icons to fit the graph best possible for you.
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After the preparation, you will see a Visual Explain graph like the following:

-li Visual Explain - PCS DBCLASSXX - CTCPRF73.RCHLAND.IBM.COM(Ctcprf73)
File View Actions Options Tools Help

B BRAD Wb & F oM

|58-3I’Eh... [+] Ignore Case

Table Probe
RHDAT.PFPERS1A

5,431

Index Probe
RHDAT.PFPERS1A

<

Graph Detail: Basic | Attributes Detail: Basic | Arrow Labels: Actual Number of Rows ‘I—ﬁgl'lighﬁng: None

SELECT PFPVIA, PFENUM
FROM RHDAT.PFPERSIA
WHERE PFPEMP = 2
AND PFPCER = ?
AND TRIM(PFPDNI) = 2
AND PFPCOP = 2
FOR FEICH ONLY
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By clicking the icon for the Index Probe, the text on the right side informs about the index.

CEIEEEEIE LT IR IEES 2 e Case
A || Attribute Value
’
N Table name, base tablename,ind|l |
L \.ﬁ Name of Index Used PFPERS1A
[EE Library of Index Used RHDAT
[Member of Index Used PFPERS1A
f Long Name of Index Used PFPERS1A
Flnal SeIeCt Long Library of Index Used RHDAT
IName of Table Being Queried PFPERS1A
Library of Table Being Queried RHDAT
[Member of Table Being Queried PFPERS1A
T1 Long Name of Table Being Queried PFPERS1A
Long Library of Table Being Queried ~ RHDAT
- Index Only Access No
o Estimated Time Information (Star]
e Processing Time(ms) 67.857
Table Probe Cumulative Time(ms) 67.857
RHDAT.PFPERS1A
[Number of Index Entries 3,278,206
Key Field Size 18
T5,431 Index Logical Page Size 8,192
- - Variable Key Length No
B Pad Al Fields No
Unique Yes
Contains Sparse Selection No
Null Keys are Dupes Yes
Type of Index Radix
Index Key List Ascending, PFPERS 1A_1.PFPEMP,
Ascending, PFPERS1A_1.PFPCPR,
Ascending,
Translate(PFPERS 1A_1.PFPDNI,
o QSYS/QESP011CS), Ascending,
5 Index Probe
Bl Estimated rows selectedandguer] |
Graph Detail: Basic | Attributes Detai: Basic | Arrow Labels: Actual Number of Rows | Highl Name of Index Used PFPERS1A Rows Selected Per Plan Step Iteration  176.375 3
: Library of Index Used RHDAT = e
SELECT PFPVIA, PFPNUM Cumulative Time{ms) 67.857
FRCM RHDAT.PFPERSIA CPU Cost(ms) 6.121
R s oz /0 Cost(ms) 67.857
AND TRIM(PFPDNI) = 2 U0 Count &7
AND PFPCOP = ?
FOR FEICH ONLY

By hovering over the icon, you will see information about run time.

If you click the food steps icon, you will see the index advised:

File View Actions Options Jools Help

B BRAAG | L ?|~.«m|;a Search...

| |I;1du and Statistics Advisur|
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This SQL has one index recommended. You can see the SQL to create the index by clicking the
Show SQL bottom:

[Indexes| statstcs

The following indexes were advised:

Create Table Schema Columns Index Type Sort Sequence
E PFPERS 1A RHDAT PFPEMP, PFPCPR, PFPCOP BINARY RADIX None (Sort by hexadecimal value)

SOL Create...

ihow

Close

Here you have the text for the index recommended. This is often a great documentation for you
and what you will suggest creating.

File Edit View Run VisualExplain Monitor Options Connection Tools Help

EF-Hd- R (VAT B IPTFIO O @

1 |
2 Warning: RHDAT.PFPERS1A not found,

3 Creating RHDAT.PFPERSIA IDX [Index]

4 When creating this index the database connection should have a sort sequence of *HEX.
5 ¥

6 CREATE INDEX RHDAT.PFPERS1A_IDX

7 ON RHDAT.PFPERS1A (PFPEMP ASC, PFPCPR ASC, PFPCOP ASC) UNIT ANY KEEP IN

8 MEMORY NO;

9

10 /* Setting label text for RHDAT.PFPERSIA IDX */

11 LABEL ON INDEX RHDAT.PFPERS1A_IDX IS 'Index generated from Index Advisor';

You can also see that the recommended index has 3 columns. That is the same 3 columns that
you can see after the WHERE in the SQL request having an equal (=):

L
GraphDetad: Sacei  Afribesied Deftsl! Bl

ELECT FFWWIA, FIrFM
TROM FESAT.FTFIRSIA
WHIRE FITEF = ?
ANT FTRCFRA = 7
AT THIM{FEFONI} = 3
AND FFRCOR = 7
Ir'aif. 'L 7l i1
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No column in the index is suggested for the TRIM(PFPDNI), but only for the equals.

Be aware that you are not analyzing the SQL request on the partition where it was running, and
the library are also not available.

So, for the first SQL you have analyzed, you have found the index that most likely will help this
query run much better. You cannot test this, but you can advise it.

This was the analysis of your first SQL request. You can close the Run SQL Scripts window and
the Visual Explain and continue to the next SQL request on next page.
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2.50L

Right click the second SQL in the list and choose Visual Explain.

Click the icon for size to fit |E.This should give you graph like the following:

8 visual Explain - PCS DBCLASSXX - CTCPRF73RCHLANDIBM.COM(CteprfT3) - o X
File View Actions QOptions Tools Help
Ho BRAD W& F | oM [ tgnore Case
A || Atrbute Value
3 ¥ Engne Used SQE ~
Timestamo for Creation of Monitor Entry  2018-10-25-11.15.56.686501
[Statement Start Timestamp 2018-10-25-11.15.56.686501
[Statement End Timestamp 2018-10-25-11.15.56.686501
[Total Estrmated Run Time (ms) 6,700
1
Time (ms) 2
Run Time (ms) 387
ﬁ [statement Open Time (ms) Not Avalable:
] Istatement Fetch Time (ms) 387
Istatement Close Time (ms) Not Avalable
Table Probe Rows Fetched 1
FLEXINET CONTRATO PR a Ry g
[Total Tme For All uns (ms) 531,192
CPU Time: 194
31 S ymchronous Database Reads 1,28
Asynchronous Database Reads 15,59
[page Fauits 1,341
Statement Number 6,275
Index Scan Statement Functon Select
FLEXINET CONTRATO_IDXS Statement Operation Open
Statement Type Dynamc
+ | [statement Name STMTO001
” Statement Outcome Successful
[SQL Return Code 0
Graph Detai: Basc | Attrbutes Detal: Basc | Arrow Labels: Actual Number of Rows | Highighting: None SQUSTATE 00000 -

The graph may look fine. An index is used, but its an index scan, so it is going through the entire

index during the run of the SQL request.

If you hover over the index icon, you will see information about the I/O use and CPU use:

File View Actions Options Tools Help

IR L R

Search

[ Ignore Case

Table Probe
FLEXINET.CONTRATO

o

Index Scan
FLEXINET.CONTRATO_IDXS

<

Graph Detall: Basic Attributes Detail: Basic | Arrow Labels: Actual Number of Rows | Highlighting: None

SELECT CONTRATO.ID CON, CONTRATO.ID_PEDIDO, CONTRATO.ID_COLAB,
CONTRATO.F_PRORROGR, CONTRATO.F_ACTIVO, CONTRATO.ID OFICINA,
CONTRATO.FEC_ALTA, CONTRATO.FEC_ANTIG, CONTRATO.CARGO_R_OF,
CONTRATO.FEC_NAC RO, CONTRATO.NIF_T, CONTRATO.NIF RES OF,

Index Scan
Name of Index Used CONTRO0003
Library of Index Used FLEXINET
Cumulative Time(ms) 6,650 [
CPU Cost(ms) 497.758
/0 Costims) 6,650
10 Count 266

FANTDATA WM DFS AT FANTDATA ADTA DASA  FANTDATA FNDMA DASA
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Click the index icon, then you get interesting information on the right side. You can see that the
number of index entries is 1.164.901, so good information because you now see that it not
efficient to scan through over 1 million entries to get 31 entries out and then have to read the

table for the remaining information.

< >

Graph Detail: Basic | Attributes Detail: Basic | Arrow Labels: Actual Number of Rows | Highlighting: None

90§ Visual Explain - PCS DBCLASSXX - CTCPRF73.RCHLAND.IBM.COM(Ctcprf73) - a X
File View Actions Options Tools Help
T ELL] LIRS & lnare Case
A || Attribute Value
Al
...‘.‘-1 Table name, base tablename,index) | |
i = Name of Index Used CONTR00003
=== Library of Index Used FLEXINET |
Final Select Member of Index Used CONTR00003 |
Long Name of Index Used CONTRATO_IDXS |
Long Library of Index Used FLEXINET \
Name of Table Being Queried CONTRATO |
1 Library of Table Being Queried FLEXINET |
[Member of Table Being Queried CONTRATO |
Long Name of Table Being Queried CONTRATO
E Long Library of Table Being Queried  FLEXINET |
ﬂ Index Only Access No :
Table Probe | Estimated Time Information (Start | |
FLEXINET.CONTRATO roceast Tioe(oe) b |
Cumulative Time(ms) 6,650 |
31
Number of Index Entries 1,164,901 |
Key Field Size 14
Index Logical Page Size 65,536
Variable Key Length No
Pad Al Fields No
Unique No
Contains Sparse Selection No
INull Keys are Dupes Yes i
v Type of Index Radix
Index Key List Ascending, CONTRATO_1.ID_OFICINA, |

Ascending, CONTRATO_1.1D_COLAB, |
Ascending, CONTRATO_L.ID_PEDIDO

—eT = 7
CONTRATO.LITERAL OF, CONTRATO.FEC BAJA, CONTRATO.TCECLA,
CONTRATO.PVP_IFC, CONTRATO.ID_PL CPD, CONTRATO.ID_ PL_CL, CONTRATO.SEXO,
CONTRATO.F_BAJA_TRS, CONTRATO.DES_CONT, CONTRATO.F_TRASP,

CONTRATO.NUM CLI_E, CONTRATO.ID_COMP_PA, CONTRATO.JORNADA,
CONTRATO.PVP_BRU, CONTRATO.FOPERA, CONTRATO.F_SUSP, CONTRATO.SECUENCIAL,
CONTRATO.EST_FIRM, CONTRATO.FFIRMFLN, CONTRATO.UFIRMFLN,
CONTRATO.FFIRMPC, CONTRATO.UFIRMPC, CONTRATO.RUTA_PDF, CONTRATO.OBS_FIRM,
CONTRATO.TIP_NOV, CONTRATO.FEC_FIN_NO

OM CONTRATO

CONTRATO.ID_COLAB = ?

CONTRATO.ID_CON <> ?

AND CONTRATO.F_ACTIVO = 2

Statement text

If you adjust the right window between Attributes and Value, you can get a nice list of the
Index Key List. This is important to understand the index used.

The first column in the index is ID_OFICINA, but if you look at the local selection (it is what
comes after the WHERE in the SQL request), you do not see the ID_OFICINA:

CONTRATO.TIP_NOV, CONTRATO.FEC_FIN_
FROM CONTRATO
WHERE CONTRATO.ID COLAB = ?
AND CONTRATO.ID CON <> 2
AND CONTRATO.F_ACTIVO = ?

Statement text
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This is causing the index scan.

Cumulative Time(ms) 6,650
31 Additional Index Info
Number of Index Entries 1,164,901
Key Field Size 14
Index Logical Page Size 65,536
Variable Key Length No
Pad All Fields No
Unigque No
Contains Sparse Selection No
Null Keys are Dupes Yes
v Type of Index Radix
Index Key List Ascending, CONTRATO_1.ID_OFICINA,
_ 2 Ascending, CONTRATO_1.ID_COLAB,
ber of Rows | Hiahlightina: None Ascending, CONTRATO_1.ID_PEDIDO

If you click the food steps, you will see the index advised:

File View Actions Options Tools Help

FEIEEEGIELT L IR e [ Tgnore Case
k A “ Attribute value
88§ Index and Statistics Advisor x
Hindexes! statistics
The following indexes were advised:
Create Table Schema Columns Index Type Sart Sequence
[~} CONTRATO FLEXINET F_ACTIVO, ID_COLAB, ID_CON BINARY RADIX None (Sort by hexadecimal value)
Show SQL

You can generate the SQL request to create the index at this button
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Here you have the SQL to create the recommended index:

File Edit View Run VisualExplain Monitor Options Connection Tools Help

EF-Hid- % BR(VUNT IR PPIO O wu @

Warning: FLEXINET.CONTRATO not found.
Creating FLEXINET.CONTRATO_IDX [Index]
When creating this index the database connection should have a sort sequence of *HEX.
y
CREATE INDEX FLEXINET.CONTRATO_IDX
ON FLEXINET.CONTRATO (F_ACTIVO ASC, ID_COLAB ASC, ID_CON ASC) UNIT ANY KEEP
IN MEMORY NO;

[y
=

oSN WN

10 /* Setting label text for FLEXINET.CONTRATO _IDX */
11 LABEL ON INDEX FLEXINET.CONTRATO_IDX IS 'Index generated from Index Advisor';

The recommended index has the following columns:

F_ACTIVO, ID_COLAB, ID_CON

The first two columns are coming from the equal (=) and the last column is coming from the not
equal <>):

CONTRATO.TIP_NOV, CONTRATO.FEC_FIN_
FROM CONTRATO
WHERE CONTRATO.ID COLAB = ?
AND CONTRATO.ID CON <> ?
AND CONTRATO.F_ACTIVO = ?

Statement text

So, the recommended index will most likely help this SQL to run much more efficient.

You can close the Visual Explain and continue to the next SQL request on the list.
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3.S0L

Again, you should right the SQL statement and choose Visual Explain. This will give you a graph

like the following:

File View Actions Options Tools Help

=

o AR of oo & F |0

Search,.. [ 1gnore Case

Table Probe
CNDAT.MIC

T6.198,797

L3

Index Scan
PCDAT.MICARC

<

Tim
Stz
Stz

-

Sta
Sta
Sta
Rot
Tol
Tol

Syr
As)
Pag

Sta
Sta
Stz
Sta
Sta
Sta

| Graph Detail: Basic | Attributes Detai: Basic | Arrow Labels: Actual Number of Rows | Highlighting: None

SELECT MICEJE, MICEMP, MICCMA, MICSCU, MICCLI, MICCON, MICLVE, MICAA, MIOMM,
CASE
WHEN MICMM = 2
AND MICDD > ? THEN ?
ELSE MICDD
END AS MICDD, MICASI, MICLIN, MICC28, MICIMP, MICDH, MICZON, MICARE,
MICEST, MICOPC, MICPRF

e ALs mATRa e LeT e

Here you see an index scan and that is seldom the best.
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Click the food steps icon to check for index advised:

Actions Options TJools Help

File View

B BRAAC| ) ge R 8| hglds| [seach. [ 1gnore Case
Al an
DC@ Index and Statistics Advisor
The following indexes were advised:
Create Table Schema Columns Inde:
<
Graph Detail: Basic | Ath
SELECT MICEJE, HIa
CASE '
WHEN MI Show SQL Create...
AND
ELSE MI

Unfortunately, you have no index recommendations, so now it begins to be more advanced, but

hold on, you can do it...

Common Europe Conference 2021 21 © Copyright IBM Corporation 2021



Exercises Guide

Materials may not be reproduced in whole or in part without the prior written permission of IBM.

It can be difficult to fully understand what is going on, when you see all the host variables, also

called parameter markers:

<

Index Scan
PCDAT .MICARC

Graph Detail: Basic | Attributes Detail:

Basic | Arrow Labels: Actual Number of Rows | Highlighting: None

CASE
WHEN MICMM = 2

ELSE MICDD

MICEST, MICOPC, MICPRF
FROM CNDAT.MIC

AND MICSCU !'= 2

SELECT MICEJE, MICEMP, MICCMA, MICSCU, MICCLI, MICCON, MICLVE, MICRA, MICMM,

AND MICDD > ? THEN ?

END A5 MICDD, MICASI, MICLIN, MICC28, MICIMP, MICDH, MICZON, MICARE,

WHERE (MICAA || MICMM) BEIWEEN ? AND ?

A good help is to see the actual variables. You can right click the list of SQL statements and this
time choose the Work with SQL Statement and Variables:

File View Actions Help

<

Statement
Operation Usage Count Statement Text
426668 SELECT INTO 65 select PFPVIA, PFPNUM from RHDAT.PFPERS1A where PFPEMP=? and PFPCPR.=? and trim(PFPDNI)=? and
686501 OPEN 1370 SELECT CONTRATO.ID_CON, CONTRATO.ID_PEDIDO, CONTRATO.ID_COLAB, CONTRATO.F_PRORROGA,
981697 joPEN | 6[SELECT MICEJE, MigEE 1 ¥ AICAS MICMM, case when MIC
273937 OPEN 6 SELECT DSPEMP, D¢ Visual Bcplam DSPPER, DSPIMP, DSPFC
Work with SQL Statement

Work with SQL Statement and Variables k
SQL Statements with the Same Statement Tekt

Done: 4 rows retrieved.

This is much better to read:

File Edit View Run VisualExplain Monitor Options Connection Tools Help

B-Hd s R2@(TULE B FTFTO O | Wuik @

CASE
WHEN MICMM =

ELSE MICDD

FROM CNDAT.MIC

Swvowounbhswn

|02|
AND MICDD > '28' THEN '28'

1 SELECT MICEJE, MICEMP, MICCMA, MICSCU, MICCLI, MICCON, MICLVE, MICAA, MICMM,

END AS MICDD, MICASI, MICLIN, MICC28, MICIMP, MICDH, MICZON, MICARE,
MICEST, MICOPC, MICPRF

WHERE (MICAA || MICMM) BETWEEN 201809 AND 201810
AND MICSCU = 691;
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Here you have the SQL request in text:

SELECT MICEJE, MICEMP, MICCMA, MICSCU, MICCLI, MICCON, MICLVE, MICAA, MICMM,
CASE
WHEN MICMM ='02"
AND MICDD > '28' THEN '28'
ELSE MICDD
END AS MICDD, MICASI, MICLIN, MICC28, MICIMP, MICDH, MICZON, MICARE,
MICEST, MICOPC, MICPRF
FROM CNDAT.MIC
WHERE (MICAA || MICMM) BETWEEN 201809 AND 201810
AND MICSCU != 691,

You are looking at the SQL and realize that MICMM is month and MICAA is year. The query
selects the information in a way where the DB can NOT do selection via an index

So, the query wants all rows from September and October in 2018. So, it would be possible to
make a selection, where an index could be used.

As this was a SQL request that should run faster, you should have a talk with the developer and
suggest that he/she tries to access data that exist in the DB and can be indexed.

He could adjust the program and request September and October in 2018, the following way:

SELECT MICEJE, MICEMP, MICCMA, MICSCU, MICCLI, MICCON, MICLVE, MICAA, MICMM,
CASE
WHEN MICMM ='02'
AND MICDD > '28' THEN '28'
ELSE MICDD
END AS MICDD, MICASI, MICLIN, MICC28, MICIMP, MICDH, MICZON, MICARE,
MICEST, MICOPC, MICPRF
FROM CNDAT.MIC
WHERE MICAA = 2018 and MICMM in (09, 10)
AND MICSCU != 691,

With an index over MICAA and MICMM, plus the MICSCU for the not equal, you will be able to
have a SQL running much better.

Close the Visual Explain and the Run SQL window and continue to the next SQL on the list.
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4. SQL

Again, you should begin by right click and choose Visual Explain. You will get a graph like the

following:

ﬂ Visual Explain - PCS DBCLASSXX - CTCPRF73.RCHLAND.IBM.COM(Ctcprf73)
Eile View Actions Options Jools Help

Search...

LEISEEYSE LY S AR

[+] 1gnore Case

835,216

lt"‘h::'li
Table Probe
CNDAT.FDSPF2

T7,768.572

2%

Index Scan
CNDAT FDSPF2

<

A 1| Attribu
Query E

Timesta
Statems
|Statem:
Total Es

Optimizi
Run Tim
Stateme
Statems
Stateme

Rows Fi
Total T
Total Tir
CPU Tim
Synchrc
Asynchi
Page Fz

Graph Detail: Basic | Attributes Detail: Basic | Arrow Labels: Actual Number of Rows | Highlighting: None

FROM CNDAT.FDSPF2
WHERE ((

SELECT DSPEMP, DSPAA, DSPMM, DSPPRO, DSPPRD, DSPLVE, DSPCLI, DSPCON, DSPPER,
DSPIMP, DSPFCM, DSPFCR, DSPPR1, DSPPR2, DSPPR3, DSPREN
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You check for recommended indexes by clicking the food steps icon:

File View Actions Options Tools Help

HO BRXRD | el T o025 oo [ 1gnore Case

Dﬂ Index and Statistics Advisor

The following indexes were advised:

Create Table Schema Columns

<

Graph Detail: Basic | Atty

SELECT DSPEMP, DSE,
DSPIMP, DSP

FROM CNDAT.FDS!
WHERE ({
CASE

WHEN D Show SQL Create...
ELSE D

Unfortunately, no indexes are recommended. To be able to have a better view, look at SQL
statement and variables:

Eile View Actions Help

Statement
Operation Usage Count Statement Text
p668 SELECT INTO 65 select PFPVIA, PFPNUM from RHDAT.PFPERS 1A where PFPEMP=? and PFPCPR =? and trim(PFPDNI)=? and PFPCOP
501 OPEN 1370 SELECT CONTRATO.ID_CON, CONTRATO.ID_PEDIDO, CONTRATO.ID_COLAB, CONTRATO.F_PRORROGA, CONTR/
1697 OPEN 6 SELECT MICEJE, MICEMP, MICCMA, MICSCU, MICCLI, MICCON, MICLVE, MICAA, MICMM, case when MICMM =? a

Work with SQL Statement

Work with SQL Statement and Variables &
SQL Statements with the Same Statement T
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You can observe that the SQL request is a bit fancy having the CASE WHEN, so you will need to
try to understand what is going on.

File Edit View Run VisualExplain Monitor Options Connection Jools Help

-l s BRR(TANE % PP O Wi @

1 |GELECT DSPEMP, DSPAA, DSPMM, DSPPRO, DSPPRD, DSPLVE, DSPCLI, DSPCON, DSPPER,
DSPIMP, DSPFCM, DSPFCA, DSPPR1, DSPPR2, DSPPR3, DSPREN
FROM CNDAT.FDSPF2
WHERE ((
CASE
WHEN DSPMM < 10 THEN DSPAA * 10
ELSE DSPAA
END) || DSPMM) BETWEEN 201800 AND 201912;

o~ b, WM

SELECT DSPEMP, DSPAA, DSPMM, DSPPRO, DSPPRD, DSPLVE, DSPCLI, DSPCON, DSPPER,
DSPIMP, DSPFCM, DSPFCA, DSPPR1, DSPPR2, DSPPR3, DSPREN
FROM CNDAT.FDSPF2
WHERE ((
CASE
WHEN DSPMM < 10 THEN DSPAA * 10
ELSE DSPAA
END) || DSPMM) BETWEEN 201800 AND 201912;

You are looking at the SQL and realize that DSPMM is month and DSPAA is year. The query
selects the information in a way where the DB cannot do selection via an index

So, the query wants all rows from the years 2018 and 2019. So, it would be possible to make a
selection where an index could be used.

You could make a selection without the month, like the following example:

SELECT DSPEMP, DSPAA, DSPMM, DSPPRO, DSPPRD, DSPLVE, DSPCLI, DSPCON, DSPPER,
DSPIMP, DSPFCM, DSPFCA, DSPPR1, DSPPR2, DSPPR3, DSPREN
FROM CNDAT.FDSPF2
WHERE DSPAA IN (2018,2019);

Again, you have some input for the discussion with the developer. You can explain that no
indexes can be used, so its important to re-write the SQL request, so indexes can be used.

Close the visual explain window and Run SQL script window. Do not save the data.
End of exercise - Congratulations!
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