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Objectives
By the end of this presentation, you should:

* Know how to use Data Studio to help improve query
performance.

* Know the different access paths and understand how they
are presented

 Understand filter factors

« Better understand how the DB2 optimizer determines
access paths

e Better understand how to use and navigate Data Studio for
SQL tuning
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Improving SQL Performance

System Tuning

Change the SQL

Gather / Alter Statistics

Change Physical Design

2 ThemisSin.
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Developers Should Focus On

e Appropriate use of indexes

* Predicate Types

» Access Path Choice

* Filter Factors

 Known Statistics

e Clustering order

« Knowing ‘why’ any table space scan

o Stage 1 Predicates / Stage 2 / Residual
e Minimal Sorts

* Possible Rewrites

2 ThemisSin.
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Optimizer

Catalog Statistics
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Rid Pools, Sort Pools
CPU Speed, # CPUs
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Access Path

Access Path Hint
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Explain

EXPLAIN PLAN SET QUERYNO = 10 FOR
SELECT LASTNAME, SALARY

FROM EMP I

WHERE EMPNO BETWEEN "000000" AND "099999*"
AND SALARY < 40000

OR

BIND PACKAGE with option
EXPLAINCYES)

z/OS LUW
PLAN_TABLE EXPLAIN STATEMENT
DSN_STATEMNT_TABLE  E£xp| A|N PREDICATE
DSN_FUNCTION_TABLE & a bunch of “other” tables

& a bunch of “other” tables

2 ThemisSin.
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(=) 18M Query Tuning - Prajectl/Selectl.sql - M Data Studio _|=| =

File Edit Navigate Search Project Script Window Help

%) Welcome £

P ]
Welcome

Overview First Steps

(g' IBM Data Studio product overview
Learn about the functions of IBM Data Studio and the tasks that they can help
you to accomplish.

More >>

‘X" Out

More >>
What's New to Close
What's New in IBM Data Studio
Learn about the new features in IBM Data Studio.
More >>

Web Resources
. IBM Data Studio developerWorks forum

Visit the developerWorks forum to view and share comments, tips, and tricks
for using IBM Data Studio.

More >>

4"]»

emIS inc.
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IBM Data Studio

Fle Edit Mavigate Search Project Data R

1Y - QPP iy PerSpeCtiVeS

5. Data Project Explorer £2

An outline is not available.

R — g

Q@ D re—— . -
.o et L gtom S e

Eﬂ Data Source Explarer 52

iE
5

i

||

.

B [= Database Connections
B p714 [0E2 plias]
B oo1a [DE2 plias] -
3 Do14 [DB2 Alias]
B oo1az (062 alias]

é)ThemiS inc.

: 0* Oitems selected
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Create a Project

71N Edit MNavigate Search Project Data Script Window Help .
New USRS Tied 'L 17 Data Design Project When Creatl ng a.
Open File.. il Data Development Project P - t

% Project.. r J
Close Ctrl+W S OJec
Close All Ctrl+Shift+W i@ Physical Data Model

{8 Stored Procedure

e runcten 1) Assign a Project
™ Bxample. Name and Type
o omer. Eiikit (Data Devlp Project
1) Assign a Subsystem
2) Assign a Default
Schema

2 ThemisSin.
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Data Studio Project Created

‘T7. Data Project Explorer 55 = ‘?Q} = =0

= 'i:[:I Themis DE1037 (09142 jdbc:dbz: ffp390. themisine , com:S0000/D91 & retrieveMess
71 dars
[T s0L Scripts
71 Stored Procedures
[T User-Defined Functions
3 wWeb Services
L1 ®ML

2 ThemisSin.
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Data Studio Explaining Queries

% Data Project Explorer & -

Data Project Exnlorer}6:1'dbc:dbzszpa90.themisinc.com:5000wDB

[ PL/SQL Packages
&-07 SQL Seripts
[@ Selectlsql
-@ Select2sgl
=8 Wsisql
B Ws2sql
=8 WS3sal
= WS4.sql
=8 Wsssql
-7 Stored Procedures
-7 User-Defined Functions
-0 XML
#-1% DB1006 Change Plans
#-gJ DB2100 (DA1B;jdbc:db2://p390.themisinc.com:50000/DA1E
E
B

+-#el Test V3.1 Project (DA1B:;jdbc:db2://p390.themisinc.com:50C
£ V10 Material (DA1B:jdbc:db2://p390.themisinc.com:50000/

! i
¥ Data Source Explorer i =g
EEM|s @ aed
== Database Connections
-E Do1A
| @7 DAL

|$|-—;.j DB1006 (DB2 for Linux, UNIX, and Windows V9.7)
- =0 DB1006
L4 SAMPLE [DB2 Alias]

¥

il

L wsy = WS2sql [ WS3.sql

Connection: DA1B

5 *WS5sql 2

Open
Visual

Configuration |L='a Validation

Special Registers|

Connection: |DA18

Run method: | JDBC ~|

Run options:
efresh explorer view after script is run

v Opé connection when script is run

j Select.

Select Explain

Subsystem
Connection -

Select *

From Themis8l.emp

Where Lastname = '"Smith'
and Firstnme = 'Joe'
and Deptno = 'AQO!'

Kl

E Properties | 2 SQL Results -Ea Access Plan Diagram &
B DR EFHEE

O Overview of Diagram

& Description of Selected Node

Description of Selected Node =]
Displays information about the node that is highlighted in

the diagram.

[ - @ query

Attributes

BEE®Ee|Fal -

® [ Name | Value | j
Timestamp 2012-03-02 11:28:55.28 j

Canvas

[»

Maximize
Visual
Explain

emIS inc.
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z/OS Data Studio Access Path Graphs

= Properties | = 5QL Resuls c.a #ccess Plan Diagram 23

D@"\ S i;[=]

4 Canvas
=T e ——

i, Description of Selected Node

Description of Selected Node

Attributes
B laz‘Cl‘ T2 cost_sstimation  ~
M_

Type SELECT
CPU Cost{ms) 1

CPU Cost{su) 2

Cost Category A
Reason

Description of the Selected Attribute

|-—|‘ Search For Node

\> ()QUERY.

Displays information about the node that is highlighted in the diagram,

L — o~

Valie /

GFETCH
1.0044

4IXSCAN
2

BIXEMPO3
47777

Q Query

6EMP
51834

2 ThemisSin.



IDUG IDUG DB2 Tech Conference

Tie Workiwide

" DB lses Community Denver, Colorado USA | May 2012

LUW Data Studio Access Path Graphs

& Properties | = SQL Results| 4 ua Access Plan Diagram £
BRB&a TG

) Qverview of Diagram o~
& Description of Selected Node
Description of Selected Node nll= ﬁ [1'RETURN
Sepaclomion bout e ottt s gl hadirt™ |0 77957
» [ retum .
Node Type . Return[1]
(perator Type - RETURN
Estimated Cardinalty : 0.00961296
QFETCH ) | conaieoaicost - 227302
22.71952
— o= | |
s [IXSCAN) | (UEMP
8 p‘ I v
Lioae o o 15.1305 THEMISS1
NAME VALUE i
Operator dentifier 1
Operator Type RETURN E
Estimated Output Cardinality 0.0096129% o1
Cumulative Total Cost 221952 ( 'XEMP03
Cumulative CPU Cost 8716 TH EM |881
Cumulative [0 cost 301356
Cumulative Re-execution Total Cost  0.00214458
Cumulative Re-execution CPU Cost 151343 \l

S ThemiSiac.
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Data Studio Access Path Graphs

MQUERY

GFETCH
1.0044

WIXSCAN
2
[ BXEMPO3 \

\ 47777 ’

Sources of Data

OEMP
51834.0

2 ThemisSin.
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Data Studio Access Path Graphs

Mame

Table Mame

Mame

Creatar

Lnigue Rule
Clustering

Cluster Ratio

First Key Cardinality
Full key Cardinality
Leaf Pages

Levels

Clustered

Type

Extension Type
Padded

Compress [ndex
Data Repeat Factar
Timestamp

Explain Time

YYalue
EMP
=EMPO3
THEMISE1
]

[
0.09z2a9
Q47
477FFT
a49

3

|

P

M
M
31809

\

2008-08-11 18:14:57,181709
2008-09-04 12:54:13.39

\

e

MIXSCAN
2

Mode Type o Index[5]
Tahle Mame  : EMF
Index Mame  : <EMPO3
Creatar Mame : THEMISE1
Fullkeycard 0 47777
Cluster Batio  : 0.0929

GXEMPO3
a7rry

2 ThemisSin.
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Data Studio Access Path Graphs

(MQUERY

GFETCH )
1 .0044
(WXSCAN MEMP

518340

(5)XEMP03
47777

— Data Retrieval
Operations

2 ThemisSin.
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z/OS Stage 1/ 2 Predicates

:2’ Overview of Diagram

s Description of Selected Node

Description of Selected Node =
Displays infermation about the node that is highlighted in the diagram.
4 |~ fetch
4 [~ Stagel Predicates
i@ THEMISS1.EMP.DEPTNO="A00'
4 (= Staged_Predicates \
i@ YEAR(THEMISEL.EMP.HIREDATE)=2001 i
Attributes
BEeke| Fa-
B Name Value i
Input Cardinality 2
Scanned Rows 2 E
Stage 1 Predicates Filter Factor
THEMISE1.EMP.DEPTNO="A00" 0.0092
Stage 1 Returned Rows 1.0044
Stage 2 Predicates Filter Factor
YEAR(THEMISEL.EMP.HIREDATE)=2001 0.04
Stage 2 Returned Rows 1.0002
Output Cardinality 1.0002 i

-

(Gauery

Canwvas

@FETCH
1.0002

2 ThemisSin.
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Data Studio Access Path Graphs

Input RID=

Index Leaf Pages

Matching Predicates
THEMISES1.EMP,LASTHNAME="Smith’
THEMISS1.EMP . FIRSTHME="10g'
Scanned Leaf Pages

Cutput RIDS

Total Filcer Factar

Matn:hiﬂg Columns

21834

a4

Filker Factor
0.002<4
0.003s

1

2
2.0149132E-5
2

N\

4| XSCAN OEMP
2 51834.0
BT
Mode Type © Index Scan[4]
Cardinality 2

2 ThemisSin.
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Data Studio Access Path Graphs

Displays information about the node that is highlighted in the diagram.

4 = table(EMP)
= Columns
+ = Indexes
¢ = Tablespace

. = Table_Partitions \ i*FETCH
» = ColGroup 1.00082

Attributes

B &%= Fa -

B Mame Value SXENMPO3
Mame EMP 47777
Creator THEMISEL
Correlation Mame
Type T
Table Mumber 1
Qualifying Rows 1.0008
Base Table Type T
Table Space TSO0EMP

- e e

2 ThemisSin.
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Tablespace Scan
SELECT EMPNO, LASTNAME, SALARY
FROM EMP
WHERE EMPNO BETWEEN “000000” AND ©“099999’
AND SALARY < 40000

PLAN METHOD TNAME ACCESS MATCH ACCESS INDEX PREFETCH
NO TYPE COLS NAME ONLY

1 0 EMP R 0 N S

CauERY;

@QB1 .

Data Studio

/ Estimated
number of rows

BTBSCAN
28082952

WEMP
518340

Plan Table
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z/OS Index Scan - Matching

SELECT * FROM EMP
WHERE LASTNAME =
AND FIRSTNME =

“Coldsmith”’
“Nichelle’;

PLAN_TABLE

PLAN METHOD TNAME ACCESS MATCH ACCESS INDEX PREFETCH
NO TYPE COLS NAME ONLY
1 0 EMP | 2 XEMPO03 N

| Jiscan
[# | ] Matching Predicates

Shiowy sttribute explanation Vigws: |Cost estimati.. v

|Name Walue mrg;gc"_'
{input RID= 1834 b
ndex Leaf Pages é48
‘ Matching Predicates Fiter Factor
ITHEMISEIS.EMP.L.E-.STN.-'I.ME='C-:|Id3m'rth' .00
ITHEMISEIS.EMF‘.FIHSTNME='NicheIIe' 0.00sy
et 1T ) T |
Dtpt RIDs 2
Total Fitter Factor 2093057 3E-5

mmumns Q I]

]
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z/OS Index Screening

INDEX XEMPO3 on
LASTNAME, FIRSTNME, MIDINIT

SELECT * FROM EMP
WHERE LASTNAME = “Coldsmith”

AND MIDINIQ

PLAN_TABLE
PLAN METHOD TNAME ACCESS MATCH ACCESS INDEX PREFETCH
NO TYPE COLS NAME ONLY

1 0 EMP I 1 XEMPO3 N
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z/OS Index Screening (cont)

Indey Scan: IXSCAMN

= = (=l
== Matching_Predicates
@ THEMIS21.EMP . LASTHNAME="Coldsmith'
== Screening_Predicates
@ THEMIS21.EMP .MIDINIT="F'

|¥] show attribute explanation  Views: [cost_estimal @AFETCH
29616
MName Yalue
Input RIDS 51834 \ |
Index | eaf Panes 540
Matching Predicates Filter Factor @BXSCAN @ ENP
THEMISELEMP LASTHAME="Coldsmith' Q.00 218340
Scanned Leaf Pages 1
Screening Predicates Filter Factor
THEMISE1.EMP.MIDINIT="R' 0.037
output RIDs 4
Total Filter Factar 5.8711856E-5

Matching Columns 1
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DBZ Liser Community

LUW Index Scan - Matching (Start/Stop Keys)

SELECT * FROM EMP
WHERE EMPNO BETWEEN <“000000” and “099999~

El Properties | £ SQL Category | B SOL Results —:';.'g. Access Plan Diagram &2
@y D& FIES

-

. Oreerview of Diagram

&2 Description of Selected MNode
Description of Selected Node il =

('RETURN
169.805

(2FETCH
169.805

(3)RIDSCN (0OEMP
96.4389 THEMISB0

HWSORT
96.4385

Displays information about the node that is highlighted in the diagram.

Canvas

= = i=scan
#-[= Stream
== Predi

(@ predicate

Attributes

B & % o T -
MNAME

Predicate identifier z
How the predicate is applied Stop Kev Predicate
‘when the predicate is applied

= WALLE

elational operation type Less Than or Equal
Skquery Mo GIXSCAN
FiltePfactor 0.05283358 95 5216

Predicate (Q1.EMPNG <= "099

Description of the Selected Attribute
Indicates when the subquery used in this predicate is evaluated

(01 XEMPO1
THEMISB0

d,=a\_l Queky

L_" Search for Node
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z/OS Index Scan - Nonmatching

SELECT * FROM EMP

WHERE FIRSTNME = “Michelle’

AND MIDINIT = “R7?;
PLAN_TABLE
PLAN METHOD TNAME ACCESS MATCH ACCESS INDEX PREFETCH
NO TYPE COLS NAME ONLY

1

0

EMP

XEMPO3
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z/OS Index Scan - Nonmatching

SELECT * FROM EMP
WHERE FIRSTNME = “Michelle’
AND MIDINIT = “R7;

2QB1
8

3
Marne Walue | ]FBEBIB?H
Input RIDs 51834 '
Index Leaf Pages 549 | |
Scanned Leaf Pages 549 \
CCreening Pregicates Filter Facear (MIXSCAN B EMP
THEMISS1.EMP FIRSTHNME="Nichelle' 0,.00338 g F18340
Cutput RIDs =]
Total Filter Factar 0.0002
Matching Columns 0

(IXEMPO3
Areiv
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LUW Index Scan — Non Matching (Sargeable)

SELECT LASTNAME* FROM EMP
WHERE FIRSTNME = “David” and MIDINIT = “A’

&l Properties | = S0L Category | = S0OL Results «:’E.__a Access Plan Diagram &2
@ DmeewFTiAg

_) Overview of Diagram
&2 Description of Selected Mode
Description of Selected Node

-

3]
[ w 1
Displays information about the nods that is highlighted in the diagram, E ( )RE T U R N
[in}
- o
= & boean 726.287
H-[= Stream
=|[= Predicates
(@ predicate

\

(2QIXSCAN
= 726287

Predicate identifier 3

How the predicate is applied Sarqahle Predicate
en the predicate is applied

Relatisnal operation type
Subquery
Filter Fackar 0.00415426

Predicate text {011 FIRSTHME = 'David")

(00 XEMPO3
THEMIS80

Description of the Selected Attribute
Indicates when the subquery used in this predicate is evaluated
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Index Only Access @
Input RID= ala34
Index Leaf Pages 549
Matching Predicates Filcer Factor E]QB1
THEMISZ21 .EMP,LASTHAME LIKE 'Jo%:' 0.001
Scanned Leaf Pages 1 h3
Dutput RIDs 23,9893
Curmulative Total Cost [ A
Curmulative 10 Cost W
Curmulative CPU Cost [ fA
Matching Filter Factor 0.001 @ XONLYSCAN
Total Filter Factor 0.001 53.9893
Prefetch /
Matching Columns 1

HXEMPO3
SELECT LASTNAME, FIRSTNME, MIDINIT 17777

FROM EMP
WHERE LASTNAME LIKE "Jo%'
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P
4 "

CBINLJOIN
Q

BFETCH
/ I| /
| - | |
BIXSCAN § | MDEPT § [ ®IXSCAN IMEMF
| 113 | 51834
BIXDEFTO1 (X EMPO1
113 51834
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- (MRETURN
LUW Nested Loop Join 227215

G FETCH G)FETCH

7.57995 22.7025

@IXSCAN (CO)DEPT BIXSCAN
0.0161028 THEMISS81 15.1386
(02 XDEPTO01 (03 XEMPO1
THEMISS81 THEMIS81

©NEMP
THEMIS81
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(QUERY

z/OS Merge Scan Join
EEJOIN
254179 69
HNFSCAN EWFSCAN
a0242 a0242
EWORK FILE HOWORE FILE
a0242 a0242
(MSORT
a0242
(2TBSCAN
an242
HEMPPROJACT
a0242.0

FTBSGAN
50242
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520 Lommunity

M QUERY

z/OS Hybrid Join

HIHBE JOIN
55824453

NAFETCH
09693

MBIEMPPROJACT I

WWFSCAN
5582 4453
BIWORK FILE
5582 4453

SELECT LASTNAME, PROJNO

FROM EMP E JOIN EMPPROJACT EPA
ON E.EMPNO = EPA.EMPNO

WHERE E.JOB = ‘FIELDREP’

502420

SEMIJOI
5582 4453
(0XSCAN
1
MXEMPPROJACTO2
502380

BTBSCAN
5759332

HEMP
518340
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Which Join Method

1) Depends on the predicates

2) How much filtering on the tables
3) Possible indexes

4) Optimization level

5) Clustering of table data
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Sort Activities

Data Sorts RID Sorts
vORDER BY v" List Prefetch
vGROUP BY v’ Multiple Index Access
vDISTINCT v Hybrid Join
v UNION

v'Subqueries
v JOIN
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z/OS Data Sorts via Data Studio

! hiput Cardinality 21534

Jutput Cardinality
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LUW Data Sorts via Data Studio

LT

) Qverview of Diagram 4

sz Description of Selected Node ;

Description of Selected Node - ﬁ ﬂRETU R
c

Displays information about the node that is highlighted iw J 5913.68

4 [= sort
. = Stream

4 [ Sort Columns ﬂ)TBSCAN
@ sortkey 5913.68
®SORT
5363.65
Attributes 4
BE&& C'| Hall -
(4)

B NAME VALUE /“ TBSCAN
Operator Identifier 3 1346.18
Operator Type SORT E
Estimated CQutput Cardinality 51834
Cumulative Total Cost 536365

oo
Cumulative CPU Cost 2.26175e+008 ( )EMP
Cumulative IO cost 1860 THEMISS81
Cumnulative Re-execution Total Cost i
Cumnulative Re-execution CPU Cost 0
Cumulative Re-execution 10 cost 529 2 o
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Transitive Closure

The Premise

If A must equal B
And A must be RED,
Then B must also be RED.
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Predicate Generation Through

Transitive Closure Cont’'d
Single Table DB2 Generated Predicate

Index XDEPT1 on DEPTNO
Index XDEPT3 on ADMRDEPT

SELECT . . . . )  SELECT . .
FROM DEPT FROM DEPT
WHERE DEPTNO = ADMRDEPT ~— WHERE DEPTNO = ADMRDEPT
AND ADMRDEPT = “A00~” ; AND ADMRDEPT = “A00~

— AND DEPTNO = “A00~” ;

XDEPT1 index chosen !
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Predicate Transitive Closure

SELECT . . . . (IRETURN
FROM DEPT 1.8007

WHERE DEPTNO = ADMRDEPT
AND ADMRDEPT = “A00” :
(AFETCH
758007
Note: Index on
— [0 00
DEPTNO chosen BIXSCAN (00)DEPT
0.0161028 THEMISS1

(0)XDEPTO1
THEMIS81
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Predicate Transitive Closure

z/0S:

Transitive closure takes place for all predicates
other than LIKE (as of V10)

LUW

Transitive closure only takes place for EQUAL
predicates. Developers should code for RANGE,
LIKE, IN, BETWEEN, ..)
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LUW Predicate Transitive Closure

Hel
N i .
) Overvi&\uf[liagy{m J [0] SQL Statement ld_hJ
mcripwf{elected MNode p L 5 =
Description of Sefected Node @ SQL Statement LJ (1 )RETU RN L Savethe SQL Statement

SELECT "A00" AS "DEPTMNO", -
Q1.DEPTNAME AS "DEPTMAME",
Q1. MGRNO AS "MGRMNO",

'A00" AS "ADMRDEPT",

QL.LOCATION AS "LOCATION"
FROM THEMIS31.DERT A5 Q1
WHERE (Q1.ADMRDEPT = "A00")

Displays information\sbout the node that is highlighted in the | (L] Save the SQL Statement
» [ retum SELECT™ B
FROM DEPT
WHERE DEPTNO = ADMRDEPT
AND ADMRDEPT = 'A00"

4 3

7.58007

m

(FETCH
7.58007

® Original | @ Optimized

@ Original| @) Optimized

Attributes ﬁ

(3IXSCAN

(0)DEPT

Begk @‘ Sl v 0.0161028 THEMIS81
B MAME VALUE i

Operator Identifier 1

Operator Type RETURN £

Estimated Output Cardinality 025 (O XDEPTO01

Cumulative Total Cost 7.58007

Cumulative CPU Cost 77249 TH EM|881

Cumulative 10 cost 1

Cumulative Re-execution Total Cost 0.00747882
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Tuning a Query

» Connection: DA1B 0 Jgﬁ fud®

Configuration ‘f‘a Validation' 5| Special Registers"
Connection: | DA18 | select, 4
Run method: | DBC M J

Run optians:

| Refresh explorer view after script is run TU n e a Q U e ry

¥ Open new connection when script is run

Select *
From emp
Where Lastname = 'Smith'
and Firstnme = 'Joe'
and Deptno = 'AQ0' .
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Tuning a Query

Slsql |5 WS2sql |5 WS3.sgl | WS4sgl |5 *WS5sql @ *QTProjectd/Query Group 1/Query 1 i3
4@ Query Tuner Workflow Assistant # Run Single-Query Advisors And Analysis Tools

2. Capture 1. Status

= Groups in this Project
= Query Group 1
Query 1
[0] Single Query

= G Advanced

[ Workload

& Run Advisors and Analysis Tools

Specify EXPLAIN options and runtime environment options for the query. You can optiona

: & DALB ( DB2 for z/OS V10 (New-Function Mode)

Description:

Select *

From emp

Where Lastname = 'Smith'
and Firstnme 'Joe!
and Deptno = 'AOO"
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Tuning a Query Output

@ @ Query Tuner Workfow Assisiant._| Review Single-Query Advisor Recommendations

W B
§ 1= Analysis Results This page shows the recommendations from the advisors that you ran. Ta see the details of a recommendation, right-click it and sefect View Details.
B - Qe Pe BB
o Analysis Result 1
Y Analysis Result 2
3
Bas Gle Query
q i Open Single-Query Recommendat/\ Recommendations - Analysis Result 2 . Statistics Advisor Details
/A 0’ Open Formatted Query S8 D
| % Open Access Plan Graph A}‘visor ‘ Number ‘ Priority Description
3 Open Access Plan Explorer E ’iecommendations
g Open Summary Report Statistics Adviso 1 © HIGH Repair statistics problems for this query. Gather missing statistics. ..

All the output from
“Tune a Query’. Note
some are not available

In free version.

N [1 Workload
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4 (@ Query Tuner Workflow Assistant

[ Analysis Results
= Query 2
Analysis Result 1
Analysis Result 2

i Single Query

| 2. Capture | 1. Status

9 Open Formatted Query

':‘ i} Open Access Plan Graph

: = Open Access Plan Explorer
=5 Open Summary Report

=

4. Invoke

& Compare Access Plan Graphs
=
sl

Capture Query Environment

+ Advanced
N [1 Workload
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Statistics Advisor

Review Single-Query Advisor Recommendations

This page shows the recommendations from the advisors that you ran. To see the details of a recommendation, right-click it and select View Details.

= |

L . | ’h;’?z" ="
f 9L BB R

Opens Advisor

i Open Single-Query Recommendati| | Recommendations - Analysis Result 2 . [Statistics Advisor Details | d etai I S tab to

CL AN

Advisor/—\[Number ‘ Priority \—"ﬁcription Vi eW ‘ i nfo rm ati O n

El Recommendations

© HIGH Repair statistics problems for this query. Gather missing statistics. ..

Statistics Adviso 1

Click on this line to
expand statistics
recommendations
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4@ Query Tuner Workflow Assistant Review Single-Query Advisor Recommendations
w .
2 | =& Analysis Results This page shows the recommendations from the advisors that you ran. To see the details of a recommendation, right-click it and select View Details.
& - Query?2 Fo B g
= Analysis Result 1
e Analysis Result 2
=l
e Single Query
q ) Open Single-Query Recommendati| | Recommendations - Analysis Result 2 | Statistics Advisor Details i<
o

kol 4. Invoke

9 Open Formatted Query Recommendation 1: Repair statistics problems for this query. Gather missing statistics. Recollect conflicting statistics and potential obsolete statistics. Coll

o Open Access Plan Graph data correlation problems.

Repair Complete

&5 Open Access Plan Explorer
E Open Summary Report This version of the RUNSTATS command collects a full set of statistics for the objects that are related to the guery. In the process of
collecting it, this command repairs any problems that the Statistics Advisor found. Run this version if you do not need to conserve time

E Open Access Path Reports
Jpen Access Fath heports and CPU resources.If you want only to repair the problems that the Statistics Advisor found, click the Repair tab.

& Compare Access Plan Graphs View and run the RUNSTATS commands that the advisor recommends. You can also compare the recommended commands with

o) Capture Query Environment RUNSTATS commands that are stored on the database server.
+ Advanced ! O [MmHE |k
[ Workload Recommended RUNSTATS commands RUNSTATS commands stored on database server
RUNSTATS TABLESPACE "DTHM82"."TSOOEMP" -

TABLE("THEMIS82"."EMP")

COLUMN("FIRSTNME™)

COLGROUP("FIRSTNME™) FREQVAL COUNT 15

SORTNUM 4

INDEX("THEMIS&2"."XEMP02" FREQVAL NUMCOLS 1 COUNT 15,
"THEMIS82"."XEMP03" KEYCARD FREQVAL NUMCOLS 1 COUNT 15,
"THEMIS82"."XEMPO1")

SHRLEVEL CHANGE REPORT YES UPDATE ALL HISTORY NONE

» Statistics Advisor report

» Conflicts detai

» RUNSTATS Result
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z/OS Tune a query — Query Transformation

L Selectl.sql L *test.sql i *QTProject?/Query Group 1/Query 2 =

< (@ Query Tuner Workflow Assistant Review Formatied Query

% el P To help you understand how the guery is processed, the formatted query shows a se
U"f * Query 2 To the right of the query, you can view statistics for the object referenced in each se
- Analysis Result 1

E Analysis Result 2 =

g' ) . AR EHe

: % Open Single-Query Recgmmendat
N Open Formatted Query Original ~_Transformed

The guery that was captuyed is shown below.
=]

E Openn "ath Reports Formatted Query | Annotation
% Compare Access Plan Graphs -~ SELECT *
&7 Capture Query Environment FROM THEMISEZ2.EMP

v Advanced WHERE { THEMIS82.EMP.DEPTNO = "AQQ
& Workload AND THEMIS82.EMP.LASTMAME = 'Smith’

. AND THEMIS82.EMP.FIRSTMNME = 'Joe'

Ll Open Access Plan Graph

Annotations to
isplay:

u
FE Upen ACCess Flan EXplorgr

bbb 4. Invoke
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z/OSTune a query — Query Transformation

Original . Transformed Original | Transformed

) ) Annotations to display: | All i
Annctations to display: | Al -

Formatted Query

Formatted Query SELECT THEMISE1.PROJPROJNO

SELECT THEMISEL.PROLPROING . THEMIS81,PROJ.PROINAME
, THEMISE1.PROJ.PROINAME FROM THEMISEL.PROY

FROM THEMISE1.PRO) WHERE THEMIS81.PROJ.PROJNO IN (

WHERE THEMISE1.PROJ.PROJNO IN ( SELECT THEMISEL.EMPPROJACT.PROJNO
SELECT THEMISEL.EMPPROJACT.PROING FROM THEMISSL.EMPPROJACT
FROM THEMISE1.EMPPROJACT WHERE ( THEMISE1 EMPPROJACT. EMEMDATE » 1983-01-01'
WHERE THEMISEL.EMPPROJACT. EMENDATE = '01,/01/1983" AMND THEMISEL.PROJ.PROING = THEMISEL.EMPPROJACT.PROJNO

} }

Note: Note:
Non Correlated Correlated
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Saving off an Access Path

=/ Access Plan Graph

bgg) [0 & S, > 5o IO\

b

[Save the graph ko a file |

CQUERY

HIXSCAN =EMP
1.0044
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Opening an Access Path

9

| Properties D Capture SOLF | = 501 Category [:1 \Warkload List I'z.\ Monitor List | 1 5QL Results g. fccess Plan Di 24

]

e EHE

QUERY

W
n
*>
=
-]
!

MFETCH
1.0044
#IXSCAN EEMP
1.0044 §1834
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Retrieving Queries From Packages

s Selectl.sql s testsql {7 *QTProjectl/Query Group 1/Query 1 &2

4@ Query Tuner Workflow Assistant £ Capture SQL from Catalog Plan or Package
S |0 Text S
& ' ext bources Create or select a filter for capturing SQL statements from plans or packages on the subsystem.
g Input Text Advisors and Tools.
| File =
(2]
SQL Category
Exported Workload Database connection: & D91A ( DB2 for z/0S V9.1 (New-Function Mode) )

[0 DB21or z/OS Sources
tatement Cache
Catalog Plan or Package

= Filter

=}

Filter name:

j o Capture

User-defined SQL Repository
SQL Procedure
Plan Table
Statement Table
Function Table Create a filter for specific packages
View, Trigger, or SQL UDF

[J DB2 for Linux, UNIX, and Windows S¢

4. Invoke
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Retrieving Queries From Packages

¢ @ Query Tuner Workflow Assistant | = Capiure SQL from Catalog Plan or Package ®
3 [} Text Sources ' ; : : .
E Create or select afilter for capturing SQL statements from plans or packages an the subsystem. Then, click Capture to capture statements. Select a statement to analyze, tune, or both and click Invoke
i [InoutText Advisors and Tools
- File i
SQL Category
4 Exported Workload Database connection: & D9LA ( DB2 for z/05 V4.1 (New-Function Mode) )
1 (1 DB2 for 2/0S Sources
\ + Filt
Statement Cache o @
(atalog Plan or Package J/ %l
OMF Fittername: | DB2CL6ON +| 0 Captue
QMFHPO
o ~ Captured Statements @
User-defined SQL Repository B
SQL Procedure The number of captured statements is 2. Right-click a statement and select Invoke Advisars and Tools. If workload tuning is enabled, you can create a workload from all of the statements.
Plan Table STMINO| QUERYNO | NAME | PROCMS | PRocsU | sTMT TEXT
Statement Table 3 3 DB2C160N 21588 33731  SELECT RTRIM (E.LASTNAME ) CONCAT", ' CONCAT SUBSTR (E.FIRSTNME, 1,1) CONCAT ', D. DEPTNO, . DEPTNAME , E. SALAR
Function Table 454 454 DB2CI60N 116 181 UPDATE EMP SET DEPTNO =:H WHERE EMPNO =: H
View, Trigger, or SQL UDF
“| [1 DB2 far Linux, UNIX, and Windows S¢
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Retrieving Queries From Packages

¢ @ Query Tuner Woriflow Assistant | Run Single-Query Advisors And Analysis Tools &
wn . . -
=1¢ this Project # g
g RS Specify EXPLAIN options and runtime environment options for the query. Then, run the enabled advisors and toals, or select which of them to run. =
”'f + Query Group 1 LIERE
= Query 1
EXPLAIN options and runtime enviranment options
E & Single Query #
2 @.SetAdvisorOptions Query number: | 331 Current degree: v
q B Run Advisors and Analysis Tools | SQLID: ODYTA Current refresh age: 0 v
N|
& Generate Summary Report Schema: Current maintained table types for optimization; v
= Generate Access Path Report Ontisgization hint:
+ Advanced .
= ¥ Use upper case for the SQLID and schema R d t
{ Workoag <« un aavisors on curren
¥ Re-EXPLAIN the query

M&nd Tools‘ Select What To Run... paC kag e O r re = exp I a.i n
* Que - Query 1

SELECT RTRIM ( E . IASTNAME ) CONCAT ', ' CONCAT SUBSTR ( E . FIRSTNME , 1 , 1 ) CONCAT '.' , D . 4]
DEPTNO , D . DEPTNAME , E . SALARY , E . BONUS INTO : H, : H, : H, : H: H, : H : H FROM EMP AS E
INNER JOIN DEPT AS D ON E . DEPTNO = D . DEPTNO WHERE E . EMPNO = : H
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Retrieving Queries From
Statement Cache

4@ Query Tuner Workflow Assistant Capture SQL from Statement Cache

3 55 Non-DB2 S
g~ on ourees Create or select a filter for capturing SQL statements from the dynamic statement cache on the subsystem. Then, click C:
ﬂ & Input Text click Invoke Advisors and Tools.
— El File 2
5 Database connection: & DALA ( DB2 for z/0S V10 (New-Function Mode
s SQL or Routine Editor ( o ( ))
= SQL Category Capture Query Environment...

[¥] XML Ei

DEB2 for z/0S Sources
an existing filter or create a new filter.

Filter name: ‘ | New..

Q {Optional) Step 2: Enable or disable the collection 6f statistics for the dynamic statement cache.

& QMF HPO
Enable Collection of Statistics O

[@pe2 Query Monitor

(& User-defined SQL Repository Step 3 Capture statements ngw or schedule/capturing for a later time.,
#05QL Procedure

B2 Plan Table

= Create a Filter for Queries

Statement Cache
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Retrieving Queries From Statement Cache

=i

L #ScriptLsql | *QTProject4 &

4@ Query Tuner Workflow Assistant Capture SQL from Statement Cache @
8 B Non-DB2 §

g »on ourees Create or select a filter for capturing SQL statements from the dynamic statement cache on the subsystem. Then, click Capture to capture statements, Select a statement to analyze, tune, or both and
W En Non-DB2 Source click Invoke Advisors and Tools.

A EFile

i Database connection: @ DA1A ( DB2 for z/0S V10 (New-Function Mode
s SQL or Routine Editor ( 7/ ( )

= 5QL Category Capture Query Environment...
& XML File ®
= Filter
d Optim Performance Manager Rep
(0 DB2 for z/0S Sources

tep 1: Select an existing filter or create a new filter.

Filter name: |ACCUM_CPU_DESC j New...

ptional) Step 2: Enable or disable the collection of statistics fopthe dynamic statement cache.

B (jr:le :f o [ Enable~Galletion of Sttistics| o

B User-defined SQL Repository Step 3: Capture statements now or schedule capturing for a later time.
#05QL Procedure Capture Now
B2 Plan Table
B Statement Table ~ Captured Statements @
BF Function Table
[E view, Trigger, or SQL UDF
[J DB2 for Linux, UNIX, and Windows S¢

Statement Cache

=} Catalog Plan or Package
QMR

Step 4: Select a statement and click Invoke Advisors and Tools.

Invoke Advisors and Tools | ‘ ‘ | Search... |

The number of captured statements is 2935.

STMT_ID | STAT_EXECB | STAT_CPU | STAT_ELAP | STAT_GPAGE | STMT_TEXT STAT_SYNRB | STAT_WRITB | STAT_EROWB | STA *
0| SELECT UPD_TSP FROM FINAL TABLE ( INSERT INTO THEMIS.SETUPS (U
2730 0 0 0 0 SELECT APROINO, APROJNAME, B.LASTNAME FRO.. 0 0 0
529 0 0 0 0 SELECT NAME, CREATOR FROM SYSIBM.SYSTABLES WHERE TYPE="A" A... 0 0 0
322 0 0 0 0 SELECT S.CREATCR, S.NAME, S.UNIQUERULE, SINDEXTYPE, S.COLCOUN... 0 0 0
1264 0 0 0 0 SELECT AUPDATESTATSTIME, ANLEVELS, ANPAGES, ANLEAF, ANACTL. 0 0 0
3244 0 0 0 0 SELECT* FROM themis8lemp where edlevel = 30000 * 345 0 0 0
234 0 0 0 0 SELECT ACTIVE FROM SYSIBM.SYSROUTINES WHERE SCHEMA="DB102... 0 0 0
<81‘6 0 0 0 0 SELECT NAME,CREATOR,CREATEDBY FROM SYSIBM.SYSSYNONYMS WH... 0 0 0 ﬁj
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Everyone’s Most Favorite Option

File Edit Mavigate Search Project Scripthelp

v E & |[@ | © Task Navigator v | 4 New Window
Mew Editor

[ Project Explorer &2 = WS2.5q] s WS3.sql s WS4.sql i
== DB1006 Open Perspective Y \AlB

&= DB1006 Change Plans Show Vi 3 _ - -

: n | Ce Validation | Special Register5|

=g DB2100
& 1/DB2100/WS1Q1sql
.5 1/DB2100/WS2.sql
& L/DB2100/WS3.sq]
.5 1/DB2100/WS4.sql
- kd L/DB2100/WS5_Functions.sql

Customize Perspective...
Save Perspective As... DA1\3 ﬂ Select

JDRC =]

Close Perspective

e All Perspectiv

#-i= QTProjectl :_3'3'-’3’3'5 - DB2 for Linux, UNIX, Navigation y dlorer view after script is run
B Test V3.1 Project connection when script is run
#-1= V10 Material Preferences
Select *
From bmp
Where Lastname = 'Smith'
and Firstnme = 'Joe'
and Deptno = 'AOO'
d | =
{8 Data Source Explorer =0
ES M|s = g™
EI---E Database Connections J
- DO1A =
é--ﬁj DA1B (DB2 for z/0S V10 (New-Function Mode)) 4] Database Groups | = SQL Results| i3 Access Plan Diagram
m-E DALB @y D& = FiEG

é--ﬁj DB1006 (DB2 for Linux, UNIX, and Windows V9.7) | ) Overview of Diagram
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Preference Settings

i~ H @ | [ ThskNavigator » | & » | ¥ v L=ttt
0%~ -0 @gPreferences

-lolX

Iz5 Project Explorer 2

== DB1006 ‘type filter text General e M 1
#-1= DB1006 Change Plans . -
- [ Always run in background

=& DB2100
L 1/DB2100/WS1QL.sql
& 1/DB2100/WS25q
& L/DB2100/WS3.sql
& 1/DB2100/WS4.5q

#-Data Management
#-Help

- Install/Update

- Model Validation

[ Keep next/previous editor, view and perspectives dialog open

[ Show heap status
Open mode
® Double click

-5 1/DB2100/WS5_Functionssgl el € Si i
= - ‘ & Remote Systems ingle click
=-1=2 QTProjectl [DB1006 - DB2 for Linux, UNIX, and Window % Run/Debug r
== Test V3.1 Project #-Team n
& V10 Material -Validation Note: This preference may nat take effect on all views i
- XML
. = Wind Pref
8 Data Source Explorer & =0 I n OWS> re e re n CeS
eR-E B ed
E-= Database Connections
-8 D9lA
: w4 DA1B (DB2 for z/OS V10 (New-Function Mode))
#-f DALB Restore Defaults‘ Apply ‘

EI a4 DB1006 (DB2 for Linux, UNIX, and Windows V9.7)

{0 DB1006 @ 0K | Cancel ‘

5----5_3 SAMPLE [DE2 Alias]
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Query Tuning Documents

Search on:
Tuning SQL With Optim Query Tuner

Part 1 and Part 2
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Thank You for Attending CODUG!

“There is always time for an Explain”

“I have noticed that when the developers get
educated, good SQL programming standards are In

place, program walkthroughs and Explains are
executed correctly, incident reporting stays low,
CPU costs do not get out of control, and most
performance issues are found before promoting
code to production.”



