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Agenda

Introduction

Understanding Access Paths
— access paths determination
- Single/Multi Table access methods

= Fundamentals of SQL Tuning
— Predicate coding
- Runstats
— Interpreting the Plan table

= SQL Tuning Scenarios
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Why SQL Tuning?

= Largest performance gains
= L owest cost-benefit ratio

= Small number of SQL statements
consume majority of resources
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SQL

= DDL - Used for structure changes
» DCL - Grant and revoke statements

= DML - Select, Insert, Update, and
Delete

= This presentation will focus primarily
on DML Select statements
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SQL Access Paths

= How is the data being read?
— Tablespace Scan
— Index Access
e Index Only
e Index Scan
e Matching Index columns
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Prefetching Data

= Sequential Prefetch
— Generally used for TS scans

e Sequential sets of pages read into bufferpool with
single I/0O

e #pages determined by BP size
e Can be determined at Bind time

= List Prefetch

— Matching IX scan
e Usually low cluster ratio
e Sequential set of RIDs
e Data pages retrieved based on RID list
e Always used with Hybrid joins and MX access
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How are access paths determined?

eCompute filter factors
>Based on Runstats
eChoose access path
ePrefetch Y/N
eDetermine #rows retrieved
eSort required?

Plan
or
Packag
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Slngle Table Access Paths

= Tablespace Scan - All pages within tablespace are
retrieved

= Matching Index Scan - Predicate matches leading
column or columns of an index

= Multiple Index Access - More than one index used
to satisfy data access (RID list unions)

= In-List Index Access - Matching index scan where
an ‘In’ predicate is used as a matching equal predicate

= Non-matching Index Scan - Predicate does not
match leading columns in the index.

= Index Only Access - No data page retrieval is
necessary

= One Fetch Access - Requires only one row be
retrieved (Min or Max column function)
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Multiple Table Access Methods

= Nested Loop Join
= Merge Scan Join
= Hybrid Join
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Nested Loop Join

Employee Table

Empno EmpName Deptno
00 Smith 500

Y

Composite Table

—

Ice Production AK
500 Boat Production CA
510 Corn Production IL

Step 1 Read Outer table

Step 2 Scan Inner table

Empno EmpName Deptno De

Boat Production

Step 3 Merge Results

Select A.Empno, A.Empname, A. Deptno, B.Deptname
from Employee A, Department B
where A.Deptno = B.Deptno;
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Nested Loop Join

» Recommended for
— Small number of rows in outer table

— Predicates filter out high percentage of
outer table rows

— Highly clustered index on inner table join
predicate

- Number of pages in inner table is small
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Merge Scan Join

Employee Table

Empno|EmpName | Deptno I I
100 Smith 500 515 Ice Production AK
500 Boat Production CA
510 Corn Production IL

Step 1 Read Outer in join column Step 2 Sort Inner table by join column
order

E 500 Boat Production CA
510 Corn Production IL
515 Boat Production AK

Step 3 Match Outer table to Inner table by
join columns

Composite Table

Empno | EmpName| Deptno

Boat Production
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Merge Scan Join

= Must have:
— Join predicate on columns with same datatype and
length
= Performance implication
— Generally requires sorting of one or both tables

= Recommended for

- Large number of qualifying rows in each table
(many to many)

— Large tables with no indexes with matching columns

- Few columns in inner table selected, makes sort
more efficient
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Hybrid Join

Employee Table

Empno|EmpName | Deptno

100 Smith 500 515 Ice Production AK

500 Boat Production CA
510 Corn Production 1L

Step 1 Read Outer in join column order Step 2 Read index entry on join column

Intermediate Table Phase 1

Empno | EmpName | Deptno

100 Smith 500

Step 3 Merge outer table data and inner Index RID
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Hybrid Join

Step 4 Sort by RID entry to create a

sorted RID list AND a phase 2
intermediate table Step 5 Retrieve data from inner

table using list prefetch

Intermediate Table Phase 2

Empno | EmpName | Deptno

Composite Table

Empno | EmpName | Deptno

Johnson

Corn Production

Step 6 Merge intermediate phase 2 table with Inner table rows
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Hybrid Join

= Must have:
— Inner Join
— Index on join column of inner table

» Recommended for

— Inner tables with no clustering or low ratio
clustering indexes on join columns

— Outer table has many duplicate qualifying
rOws
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Tuning SQL
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SQL Tuning

= Elements affecting SQL Performance
— Predicate design
— Size of result set
— Subqueries
— Accuracy of Statistics

= Understanding the Plan table
= SQL tuning scenario
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SeeERTioN CoNE e THE ing - Predicates

= Predicate Coding “"Rules of Thumb”
— Code most restrictive clauses first
— Check that the predicate is indexable
— Check that the predicate is Stage 1 (sargable)

e Predicate Table included in Application
Programming and SQL Guide

— IN instead of Unions
— Use Joins instead of Subqueries
— Avoid unnecessary sorting
— Host Variables
e Ensure length and precision match column

e Consider using REOPT(VARS) to re-optimize at
runtime

— Redundant
e Remove redundant or unnecessary predicates
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SQL Tuning — Result Sets

= Restrictions on result set
— Only select columns that are required
o 'Select *’
— Optimize for ‘n’ rows

e Use when only small percentage of rows
are fetched

e Avoids sorts
— Make Predicates as restrictive as possible
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Stage 1 vs. Stage 2

= Use Stage 1 whenever possible
— Filters data before retrieving
— Minimizes I/0
- ?II indexable predicates are Stage
= Stage 1 refers to the DM (data
manager)

= Stage 2 refers to RDS (relational
data system).

= DM processes pages in the
bufferpool and passes them to
RDS. The more rows DM must
pass to RDS to complete a search
the more costly.

= Refer to DB2 Administration Guide
for table of Stage 1 indexes.
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Subqueries

= Correlated subqueries

— The subquery refers to a column in the outer query

— The subquery is executed for each qualified row of
the outer query

— Always Stage 2 processing

= Noncorrelated subqueries

— The subquery has no reference to column in outer
query
— Executed once when cursor is opened

= Available indexes determine which is most
efficient

= Use Joins instead of subqueries whenever
possible.
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RUNSTATS

optimal performance of SQL

1. Optimization of SQL

Accurate statistics are a critical factor for

RUNSTATS provides statistical information for:

2. Monitoring status of objects

Quest Central for DB2 - [Tablespace Storage Exceptions on qsd1-SUBSYS-DSD7]

ile Edit View Tools Window Help

lpené sanlocn(BEL@RRFVYEE REDR| S

25 Space Usags |E$ Tablespace F\eorgl

Description

Ciiteria

_f Edt.

PODART
PODAPT
PODSPT
PODSPT

0000000000005 00

Vigw Growth.. .

PODDET
PODDET
PODDE1
PODDET

Quest Central
ADVIC

Ly tablespace.

FODZPT FODDE1 23 100

PODAPT PODDE1 4 100 Tablespace PODDE1.PODUTLIS has no catalog
FOD4PT FODDET E 100

Run "Collect Statistics' for

statistics. Therefore, an accurate space
calculation cannaot be accomplished. Right
mouse click and select ‘Collect Statistics',

T’]‘{g Explori. [ Toblespe.

Severity | TS Name | DB Mame | Paltl Card | POTY Usedzl Ertents | SOTY Used‘ZI Prigty Pg I Secqty Pg | Space Pg | Volumes | Statistics Timestamp |
PODTS2 FODDET 1} 12 100 1 1 14 9 24 QDEYDC  2002-051613.18.28 E‘
PODTS3 FPODDE1 0 20 100 1 1 14 L
T N F R FR
Properties .. 0 & 100 1 14
100 14
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Stats used for Access Path

Determination
= SYSCOLDIST = SYSROUTINES
COLVALUE — 10S_PER_INVOC
— FREQUENCYF — INSTS_PER_INVOC
— TYPE — INITIAL_IOS
— CARDF — INITIAL_INSTS
— COLGROUPCOLNO — CARDINALITY
NUMCOLUMNS SYSTABLES
’ SYSCOLUMNS — CARDF
— COLCARDF — EDPROC
—  HIGH2KEY — NPAGES
— LOW2KEY — PCTROWCOMP
= SYSTABLESPACE
= SYSINDEXES — NACTIVEF
— CLUSTERING = SYSTABSTATS
— CLUSTERRATIOF — CARDF
—  FIRSTKEYCARDF — NPAGES
— FULLKEYCARDFNLEAF
— NLEVELS
= SYSINDEXPART
—  LIMITKEY
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RUNSTATS

= When to run RUNSTATS.:
v After LOAD, REORG, and REBUILD IX
v After creating new index
v After heavy insert, update, delete activity

= Performance Tip:

v Only run RUNSTATS against partitions which have
changed.

v Consider using the SAMPLE option for column
statistics to reduce processor costs

e Be sure to check access paths when using
SAMPLE option
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Monitor Runstats
= REBIND after RUNSTATS?

v New index created
v CLUSTERRATIOF changes <> 80%
v Changes more than 20%

e Cardinality

e NPAGES

e NACTIVEF

e NLEAF

e Range of HIGH2KEY to LOW2KEY
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o TRterpre

TNAME ACCESSTYPE MATCH ACCESSNA INDEX PREFETC
COLS ME SINILAY H
DB2 I = Index If Accesstype = Y= S =
Table accesstyp I, I1, N, or Yes sequential
Name I1 =One fetch index  e=1, 11, MX thename  N=No data pages
scan N, or MX of the index
N = In list index scan the Whethe L = list of
number r data pages
R = Tablespace scan of index access
key was Pages are
M = Multiple Index columns require read in
scall used in d advance
MX = Index scan the index
, scan
MI = Intersection of
multiple indexes
MU = Union of
multiple indexes
Emp I 2 Employee ix N

Example — Select * from Emp where empno = ‘000010° and workdept = ‘A01°;
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SQL Access Paths

Tname Accesstype Matchcols Accessn Index Prefetch
ame only

No index on predicate...tablespace scan with prefetch

Emp I 1 XEMP1 N

Index on predicate column results in index and tablespace
access

Example — Select * from Emp
where empno = ‘000010’ and workdept = ‘A01°;
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Efficiency of Access Paths

= Single table Queries = Multi-Table Queries

1. Matching Unique IX(=) 1. Merge Scan Join

2. IX only e Very large tables
3. Multi-IX Access 2. Hybrid Join

4. Matching IX Scan - Medium size tables
5. Non-Matching IX Scan 3. Nested Loop Join

6. Segmented TS Scan - Small Tables

7. Non-Segmented TS Scan
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SQL Tuning Session
= Let’s Tune a SQL Statement

.
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Quest Central’s SQL Tuning
Step 1: Analyze Details

= Advanced SQL Tuning Environment
— Provides Access Path and object statistics
— In-Context object statistics display

= Select access path step and associated
tables, indexes, and columns are
highlighted
— User Selected object statistics display

e Select table and associated indexes and columns
are displayed

e Select index and associated columns are
displayed
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#£* Quest Central - [SOL Tuning on qsfa-SUBSYS-DSNG]

[‘|||]] File Edit Wew Tools ‘Window Help

=10l x|
=8 x|

D& k@ &aVYaEy B0 6

BT 6 RS F e

5|;||.ﬂ S0OL |TEE Access F'Ianl T;gEl Plan Statisticsl &5 Plan Dependenciesl Execution Hesultsl Q .ﬁ.dvicel

gelect * from dsnScell.emp, denscll.dept;

Messages | Host Wariables I

Explain

SQL — Entered from
diagnostics, file, View, SQL
Editor, Plan/Package, or free

% Explain

P E:zecute

.FJ Bath

form

Execute

Explain Succezsful - 10:10:26 AN
tualifier: DJENSON

Execute Iuccessful - 10:10:27 AM
200 Rowz Retrieved [(Row Limit: 200)
Time (him:=z.ma): 0:0:1.653

[.‘F”" Original SOL

Qualifier: DIEMSOR |C|:unnecti|:|n: gsfa-3UBSYS-D3MNG (DSME]
TXJI @ E=plarit... [‘llln SOL T ..
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£* Quest Central =]
File Edit Wiew Tools ‘Window Help

I DeE8 | EnBa2Ved 2800 |
0 g on gsfa B DSNG _||:||l|
e g e B = R = S
EUF SaL % Access Plan EE Plan Statisticsl n‘.? Plan Dependenciesl E xecution Hesultsl Q .&dvicel
+| ¢ |[= £ =| 2| 5| B| B =
B [ Data operation cormplzte [536.00] Object hame |T_I,Jpe |F|ows |Pages|5tatislics time |EardF |F|ec: Iengtth‘ET oS c:on'q:l Rl parelFlI childrerl Key unigue |Keyt
4 B[ End aof Quem Black 1 DSMEE10EMP  Table 42 2 199802405 05:33:29 4200 107 I} 1 3 1} 1
3BT Nested loop jain DSMEE10.0EPT Table 14 1 19990205 0%:31:35 14.00 7& a 2 3 1] 1

2 L Table access full DSHEE10.0EPT
1 4 Table access full DSMEE10.EMP

Explain Access Table Statistics
Path — 2l

Indes name |T_l,lpe |Unique e |Leaf |Levels IFuII kepcard |First kepcard |Fu|| keycardF |First keycardF |Cluster Ii
DSMEET0SEMPT Tepe 1 Unigue [P 2 2 42 42 0.00 0.oa 100
DSMBEI0HEMPZ Typpe1 | Duplicates a a 1] a 0.00 1.155E778354: 0

Index Statistics

KN [
Calurin name |Data tpe |L|ser hpe |Foreign Key |Index order |Ke_l,l e |Eardina|il_l,J |EOIcardF |Higl -
ERPMNO CHAR (8] Mo 5 Mda a 42 42.00 FaF__|
FIRSTHME WARCHAR [12) Ma 5 MAA a -1 -1.00 404
MIDIMIT CHAR (1] Mo 5 [E a -1 -1.00 404
LASTHAME WARCHAR [15) Ma 5 MAA a -1 -1.00 404
"WORKDEPT CHaR (3] Mo 5 MAa a 1] 0o Qoo
FHOMEMO CHAR (4] Mo 5 Mda a -1 -1.00 404
HIREDATE a -1

All rows in the table will be examined to satisfy the querny 4 I |

cym— Column Statistics ik
Tx_ll @ E=plarit... l“IIIJJST ‘
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= Step 2: Determine Solution

— In-Context Advice
e Provides advice items

e Provides advice actions in-context to the advice
items

e Allows users to choose an advice action and
product rewrites the SQL to incorporate the
advice item

e Options Include:

— Display object advice
— Display advice by severity levels
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#£* Quest Central - [SOL Tuning on qsfa-SUBSYS-DSNG] - |EI|E|
U Ele Edt wiew Tools Window Help =] %]
IDE& 2k B aVYagy 220 6
e A E =R =
5,;,,5:JI 501 | ?E: Aoocezs Plan | EEl Plan Statiztics | nq?.' Flan Dependencies | Erecution Besultz Q Advice
Severity:l?ill v Show object advice | v Show child advice [¥ Expand subselects oF Apply Advice | Mew Scenario
SLIL
) < Select Satement g
from dsnsSelld . emp . dsnSelld . dept
Full Select
SubSelect
Advice Advice actions
& 52 - Qualified T ables |||l DEPT.DEPTHO = EMPWORKDEPT *Data match
53 - Parallelizm dizabled [ ] DEPT.MGRMNO = EMP.EMPNO *0 ata match
52 - Select ™ ] DEFT.ADMRDEFPT = EMPWORKDEPT “Diata match
52 - Subzelect without predicates
@51 - kizzing join predicates ﬂ
Advice description
The S0L iz performing a join between tables DSMNEET0.0DEPT and DSMEET0.EMP. Ma join predicates exizt between these tables,
resulting in a cartesian product, which utlizes excessive sustem resources, Consider adding a join predicate to eliminate the
cartezian product,
o [
o Original 0L Advice describes and
Cualifiers DIEMSOR |C|:|nnectiu:-n: qsfa-5UBSYS-DSkE (DSkE) * *
—— | optionally edits SQL
1 @ Explorin... | Froperties. . ||| SAQL T...
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= Step 3: Test Solution

— Scenarios
e Provides an entirely new SQL Tuning environment

based on a modified SQL Statement

— Advantage - allows user to retain original SQL and
make one change at a time to allow for comparison
of results

e New scenarios can be created from the toolbar or
the scenario tab

e New scenarios can be generated from within the
advice tab
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£ Quest Central for DB2

File Edit Yew Tools indow Help

I DEeEd&8| s =Rl

55 @ 27 - o9

B 2 & F e

of SOL T Access Plan

+|+|[% 2| =] 815 B o

DVBEYy BEDDE
| soUTumngomostasUBSYSDSNe

'EgEl Plar Statisticsl D’E Flan Dependenciesl E secution Hesultsl Q .ﬁ.dvicel

E— % [ata operation complete [57.00)
EE—[C] End of Query Block 1
5B 48 Hybrid jain
4 £ Feteh table data DSMEFI0.DEPT
3 L— = Matching index scan DSMETI0XDEPTI
2 £2 Fetch table data DSHET10.EMP
1= = Morrmatching index scan DSNET10XEMPZ

4] |

Ohject hame IT_I,Ipe IHDWS IPagesI Statiztics time IEaru:IF IHEC length IF'E
DSMEA10EMP  Table 42 2 2001-05-0910:21:39 4200 107 0
DSMEA10.DEPT | Table 14 1 2001-03-1614:16:09 14.00 |76 0
4 I I

Index name |Ty|:ue ILlnique ruile ILeaf |Level3 IFuII kepzard |Fir$t kepzarc
DSMNEA1I0EEMPT  Type1 | Unigue [P] 2 2 42 42
DSHEF10=EMPZ Twpel  Duplicates 1 Z g 3
DSMNEA1I0EEMP3  Type1 | Duplicates 1 2 42 42

Colurnn name |Data tupe

|L|$er type |Fureign|lnde:-: order |Ke_l,l 280 |Earu:|inalit_l,lF |Eart

|ndex access beging at the leaf pages

[)L?“' Original S0L 5 AddWhere Predicate <

TXJI @ E xplorin. ..

<% SOL Edi..

Scenarios allow for
modifying original SQL

WORKDERT  CHAR [3] Mo 5 Azcending 0 8.00 g
EMPMHO CHAR [E) Mo 5 L7 n 42.00 42
FIRSTHME  “ARCHAR [12] Mo 5 M 1] 33.00 33
MIDHMIT CHAR 1] M 5 M A 1] 20.00 20
N A4

|
Y AW | =tw ) |
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= Step 4: Compare Results
— Compare Engine

e Immediately detect which scenario
performs best

e Compares execution statistics
e Compares SQL statement text
e Compares access plans

e Compare execution results
— Ensure same amount of data is being returned
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% Quest Central - [SQL Tuning on gsfa-SUBSYS-DSNG] =10] %]
B Ejle Edt Wiew Tools Window Help == x|

D& y=2n R avVeE Q| BREOE
P AR e W= = R T

@ Surnrnary 5.;,,5"’ SOL | ?EE Access Plans | Esecution Resultz |

Scenanio name [Jualifier | Connechion | Proceszor cost [ms]Yl Processzor cost [zu] | Elapsed time | F o | Colure
Original SOL DUEMSOM gefa-SUBSYS-DSME [DSME] 536.00 165.00 0:0:1.683 200 19
Add Where Predicates DJEMSOM | gsfa-SUBSYS-DSME [DSME) B7.00 21.00 0:0:0.891 42 19
|

Procez=zor cost (Millizeconds) Processzor cost (Zervice units)

~ [ 936.00 Crriginal SEL

Add Where Predicates | ~eroo ]t R i hoooooes "ol sddWhere Predicates | o] oo TR i

ST LI L T 1 T 1 ST L * T * * * o * * * * o * o *
0 100 200 300 400 300 =101 1] a0 100 130 200

Qriginal Sl

Elapzed time (Milizeconds)

Add Vwhere Predicates I “JIWI'L """""" "
° o 1w 1 2w | Fxecution Statistics

El Original SOL | p= Add\Where Predicates
B Originag b ke Compare Al C ompare
| P —

Tx_ll @ Explarin... [‘|||]] SOLT... |
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£¥ Quest Central for DE2

File Edt Wiew Tools Window Help

| D@E& |y [P aVeEy 30

g
P e s = M = T

b Summar_l,ll su? sol #E Access Plans

Execution Results |

Scenario name Fetches "l Filter rowes | Generate rows | Group bys | Hazh joins | |ndex AMDing | Index zcans | Merge zcan joins | Mezted loop joins |
Original SEL 1] 1] 1] a 1] 1] 1] 1] 1
Add Where Predicate 2 1] 1] a 1] 1] 2 1] 1]
KIS
| Original SGL Tl |addwhers Predicate
Step | Operation |Dbiect hame |E|biect type |I:Dst Sten | Operation |E|biect hame |Dbiect tupe |Enst
1 Table access full DSMHET0EMP Table 1 Mor-matching index scan  DSMETI0EMPZ  Index
2 Table access full DSHEFI0.DEFT Table 2 Fetch table data DSHETTI0.EMP Table
3 Mezted loop oin 3 M atching index scan DSMEFT0EDEPTT Index
4 End of Quem Elock 1 4 Fetch table data DSHEFI0DERPT  Table
5 [ata operation complete 536.00 5 Hybrid jain
E End of Query Block, 1
7 D ata operation complete A7.00

Access Path Compare

]| I [ KT

b Original SOL | p¥ Add'where Predicate | Compare Al |

T’]'@ Explorin.. |3 SOL Ed...
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#£* Quest Central - [SOL Tuning on qsfa-SUBSYS-DSNG] =10 %]
M Ele Edt View Tools Window Help =& %]

I OE&E '=n @ aVedy B0 0
EERE e == WY

o Summar_l,ll 5,;,? SE!Ll %= Access Plans Execution Results |
Add where Predicates
Columnz: 19
R 42
Time [borncs me]: 0:0:0.891
Original 5_':“- Colurnn Count Same
I?:}D.LUWI-Z%JDE Row Count Different R
Time [h:memz); 0:0:1.683 Data Different EXCCUthH RCSUltS C()mp are
IEIriginaI SdaL I.-'i‘-.du:l Where Predicates j
EMPNO |FIRSTHME [MIDINIT |LaS THAME [\wORKDEPT | |EMPNO |FIRSTNME [MIDIMIT [LasTHAME ['wORKDEPT =
Qa0 o CHRISTIME | HahS A00 |- oooo CHRISTIME I HahS A00 |
o010 CHRISTIME | HahS A00 ooonio YIMCERSO [ LUCCHESI A00
o010 CHRISTIME | HAAS A0 0o 20 SEAM O'COMMELL A0
o010 CHRISTIME | HAAS A0 200010 DlAM J HEMMINGER A0
o010 CHRISTIME | HaAS A0 200120 GREG ORLAKDO A0
Qo000 CHRISTIME | HaAs A0 - Qo000 MICHAEL L THOMPSOMN EM -

b= Origingl SAL | p™ AddWhere Predicates  fig% Compare Al

TXJI @ E=plarir... “llll] SOL T .. |
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Prove SQL concepts using
Quest Central
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File Edit View Tools Window Help
D& 20 @ aVYady| 2800
I
e g =N =
B Summary suf? SIJLl %= Access F'Iansl Execution Hesultsl
Scenario name Gualifier |Eonnection IPIDCE$SDI cost [m$]V| Processor cost [2u) |Elapsed tirne: |F|nws |Cnlumns |
Original S0L DJEMSOM | qefa-SUBSYS-DSM7 (DSMY)  536.00 165.00 002073 200 19
Add Where Predicate DJEMNSOM | qsefa-SUBSYS-DSH? ([DSMY)  57.00 18.00 001142 42 19
Optirmize 1 row DJEMSOM | qefa-SUBSYS-DSMT (DSMY)  £9.00 21.00 000,802 42 19
Processor cost (Milizecondds) Proceszor cost (Service units)
Original SEL ~ 7| =236.00 Original SaL e =]
Add VWhere Predicate | . ' o Feteebesoesitl mddehners Predicete | e T R btk Rk bbb S
Optimize 1 raw - [emon Fosesass SREEEEEE pooneee Optimize 1 ravw [2oo o R R e
i] 100 200 300 400 s00 E00 ] 20 40 E0 80 100 120 4140 160 180 2
Original SaL
jcate | b {Aazan}---- - emde 1 I i
ok e Predcate . g KRN | | Compare against Optimize 1 row
Optimize 1 row ’
0 500 1,000 1,500 2000 2,500
DEJ Original SIJLl DEJ Add Where F'redic:atel |>|==1| Optirnize 1 raw e Compare Al |
3] Evploin.. [ soLear. [ saL T |
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Subselect vs. Join

£* Quest Central for DB2 =lol =l

File Edit Yiew Tools Window Help
I DsES Bl aVaedy BE0 R |

i
EEe RS0 F e

sufg SOL |7‘Eg: Access F'Ianl tE| Plan Statisticsl 55 Plan Dependenciesl Execution He&ult&l Q Advicel

ZELECT % Explair
A EWMPNC, L.FIRSTNME, A.LASTWNALME, —
A WOREDEPT, EBE.DEPTMANE b Execut
FROHN ﬂqﬁmh
DENS710.EMP L, —_
DINS710.DEPT B
WHERE
E.DEPTNC = L.WCREDEFPT
AND
A.ENFNO IN
{3ELECT C.EMPMNO FRCM DENS7Y10.EMPPROJACT C
WHERE C.PROJHNO = 'AD3100')

AND
A.ENFMNO IN
{3ELECT C.EMPNC FROM DSNB'?lD.EHPPRIDJJLCT C
WHERE C.ALCTHO = 10}

Messages | Host Variables

E =plain || Execute
Explain 3uccessful - 1:08:21 PH Execute 3uccessful - 1:08:22 PH
Omalifier: DJENICH 1 Row Retriewed (Row Limit: 200)

Time (h:m:=s.ms): 0:0:0.661

D":w‘ riginal SEL [)EJ Join Predicates | [ Compare Al
H (3] Evplorin.. [4 saL T,  sOLEGL.

QUEST

SOFTWARE




(APPLICATION CONFIDENCE} ueS en I;al SQE-Tuh—ing

£* Quest Central for DB2
File Edit Wew Tools Window Help

I D2E&E| e R aVaEy|2E0 @ |
S0L Tuning on qsfa-SUBSY5-DSNT ;l_

A s RN T

b SQLl %= Access F'Ianl %=E| Plan Statisticsl 55 Plan Dependenciesl Execution Fesults (;) Advice

Severit_l,l:IE_fdl [v Show object advice | [ Show child advice v Expand subselects i Applyddyice | MHew Scenariol
SCHL
=< Select Statement SELECT L.EMPNO , A.FIRSTNME , L.LASTMAME , L.WORKDEPT , E.DEPTHALME
e FROM DSNS710.EMP L , DSNS710.DEPT B
dls=E VHERE E.DEPTHNO = i.TORKDEPT
S UbSeleat AND L.EMPNO IN {

JELECT C.EMFNO

SubSelect FROM DANSZ10.FEMPRROJACT O

:S bS eloat Advice Advice actions
SRS [ 52 - Qualfied T ables ~||[|[Z) & EMPNOD IN [ SELECT C. EMPND FROM DSNE710 . EMPPROJACT CWHERE

53 - Redundant indesfes)
52 - Unigue Indexles] defined as non-unigue
53 - Parallelizm dizabled

53 - Indexable and zargable predicatels) AdVi Ce reCO m m e n d S

51 - Table access without index selectivity

52 - Identiied join predicates // Rewriting as a jOin

&s2- Subquery transfarmations

[nda]
4]
Advice dezcription

The statement containz an 1M predicate with a subguery. Becauze none of the columns in the zelect list are being accessed via a function, you n
be able ta rewrite the subquery az a join.

l |

1] |+
D'—TT.‘ Original SOL |DI:="| Jain F'ledicatesl b Compare .-’-‘«IIl

5l Explorn.. [y saL T & soLear. | |
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(APPLICATION CONFIDENCE} ueS en I;al SQE-Tuh—ing

uest Central for DB2
Eile Edit Wew Tools ‘Window Help

DEES & el aVas g a0 @ |

=
T W=

ZELECT % Explair
A.EMFNC, A.FIR3TWNME, A.LASTHNAME, —
L.WOREDEPT, E.DEPTNLHE

FROM »= Baih
D3N3710.EMFP A, —_—
DENG710.DEFT B,
DENG710. EMFPROJACT © .

VHERE Rewritten Query
BE.DEPTHC = L.WORELEFT
AND A.EMPNO = C.EMPNO
AND C.PROJNO = 'AD3100'
AND C.ACTHNO = 10

» Ezecut

Messages | Host Yariables I

E xplain Execute
Explain Successful - 1:15:23 PH Execute Successful - 1:15:24 PH
Dualifier: DJENSCN 1 Row Retriewved (Row Limit: 2Z00)

Time (him:s.m3): 0:0:0.521

b Driginal SOL o= Join Predicates |@ Compare a’-‘«lll

TXJI@ Bt |[fl,l’1 SOLT.. <3 SOLEdt. | ‘




(APPLICATION CONFIDENCE

£* Quest Central for DB2
File Edit View Tools Window Help

| DsE& =2k @ aYVeEy BE0OE |
SQL Tuning on qsfa-SUBSYS-DSMNT ;l_

BE TS B P e

B Sumimiany sufg SDLl ‘E Arocess F'Iansl Execution Hesultsl

Scenano name Bualifier |E0nnectian IPIDCESSDI cost [ms]""’l Proceszsor cost [zu] |Ela|:|sed time |F|0ws |EOIumns |
Original SEL DUJEMSOM gsfa-SUBSYS-DSMY ([DSMT) 122.00 3800 0:0:0.661 1 5

Join Predicates DJEMSOM gsfa-SUBSYS-DSMT [DSMT] .00 200 0:0:0.521 1 5

Processaor cost (Milizeconds) Processaor cost (Service units)

Qriginal SEL0 i Original SaL

Jain Predicates

Original S0

Join Predicates i--- 2100 |

Compare join vs. subselect

T T T T T T T
1] 100 200 300 400 300 00 700

Dﬁ Original SQLl DL?H‘ Join Predicates M Compare Al |

H15) Bvplorin.. [P saL T soLEdr. | |
QUEST
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(APPLICATION CONFIDENCE}

Quest Central SOL Tuning

Join vs. Correlated vs. Noncorrelated subquery

SQL Tuning on gsc1-DSCF

[ B e 3 | 6 S WP e =
B Summary WF saL | i Access Plans | Execution Results |
Scenario name Qualifier | Connection | Processor cost [ms]*l Processor cost [su) | Elapsed time
Original SEL qec]-DSCY [DSCTF) 1.00 200 [:0:0.030
conelated qzc1-DSCY [DSCT) 1.00 4.00 0:0:0.040
noncornelated qzc1-DSCY [DSCT) 200 7.00 00011
|| L]
| Processar cost (Millizeconds) | | Processor cost (Service units) |
Criginal QL Original SGL """""E’ """ d
correlated correlated et T i
noncorrelsted | p[200 noncorrelated | fp-[r.oo
a 1 2 u] 1 2 3 4 5 5] T g
[Elapsed time (Milizeconds) |
Criginal SGL L L""_""""_"_"_""""_"""""""E_ ________ E_
correlsted 10 (4000 | E' -------- :_
noncarrelated ~|111.00
o 10 20 30 40 a0 G0 70 g0 a0 100 110 120
|;,"=~l Original SAL | DL?“‘ corelated DL?“‘ nonhcorrelated M Compare &l |
| [ [ 4

QUEST

SOFTWARE



(APPLICATION CONFIDENCEyp——"—— —————————

Union vs. IN vs. Between

&% Quest Central for DB2 - [SOL Tuning on gsc1-DSC7]

“WFle Edit view Tools Window Help -9 %
EBEE LR EEEY IR FIREEREE
s e e 2= R | A Y E
su? SOL "EE Access Plan EE Flan Statistics' EKE Flan Dependenciesl E xecution Hesultsl Q .-’-\dvicel
+| o[ 2 = 88 5| 6B &
B [ Data operation complete (5504.00) # || || Gkjgct name |T_l,lpe |F!nws |F'ages |Statis
SEE— (] Egd aof Query Block 1 QC31.MASTER Table 15350 222 2003
B5E— 2] Datais sorted OCILBATTING Table 78851 1830 2003
54 E— Ty Mested loop join =
53 £33 Fatch table data QC31.MASTER
52 |—=E td atching index scan QC3T.MASTERX]
51 +E Table access il QC31T.BATTING = || |3 mm) ¥
50E— (I3 End of Query Block 2 —— —
4EIE|—E'L.'E| Mested loop join Index name |T5J|:|e |Unique ule |Leaf |Levels |Fu||
48— £ Fetch table data QC31T.MASTER QC31.BATIX Twpe 2 | Duplicates 474 3 fic
47 |—=E td atching index scan QC3T.MASTER=LUA
46 +(E Table access fll QC3T.BATTING
4567 End of Query Black 3
44E|—E'L,E Mested loop join
43— £ Fetch table data OC31.MASTER <[ >
42 L— =% Watching index scan QC31.MASTERRII —— —
41 L— |[F Table access full I3 BATTING Column harne |Data type |User type [Forsign key  [Inder |
406 (C3 End of Query Black 4 RECHUM IMTEGER (4] Mo Mas = |
AAF— T2 Hested Innn inin ] 20 LaHmanD YARCHAR [12) No 5 N
& W 2 || DaTE vy SMALLINT (2] No N ¥
All rows in the table will be examined to satisfy the query | ﬂ] |
D'==u‘ DOriginal 5GL ||>I==1| Scenario ﬂ2| [>"=~’ Scenario ﬂ3|
SQLID: jwankow |Qua|ifier: jrsankow |Cnnnection: qscl-D3CT (DICT) |
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[APPLICATION (

¥ Quest Central for DB2 - [SQL Tuning on gsc1-DSCT]
"Hl’] Fie Edt Wiew Took ‘iwindow Help

al
x

- [[Hl]] Fle Edt Yiew Tools ‘Window Help -8 X
IEECEEE TR IEERY BN = E |DcES[taaoc kB B+ 2N RVEEQ(RED]
BEpgeaf 8mseb @ Ergel @8 Fm&Feb @
B Summay mé’ SQLl & hocess P\ansl Execution Hesu\tsl o Surnmaly| snF SaL G Aooess Plans Execution Hesullsl
Scenario hame Hualfier |CD”“ECUD“ |P’DCE$SU' cost ms] 4| Processor cost [su] | Elapsedlime | Row: A Scenario name Index seans | Merge scanjoing | Mestedloop joine | RID scans | Remote queries | Sots | Table scans | Temporary able:
Between Clause qsc1-DSC7 [DSCT) 626.00 3485.00 0:0:3515 200 M clause 1 0 1 0 ] 0 1 ]
IN clause 0sel-DSC7 [DSCT) 231400 1278000 (03565 200 Between Clause 1 0 1 0 ] 0 1 ]
—ed APCTOECT £oAd An ANANE N AN A4 2 ¥ WH I ] I ] | 1 ]
e |
= ¢ k il A Ed
Processor cost (Miliseconds) Processor cost (Service units) /
T T II]rlgmaI saL \ j I\N clause / j
Bet: Ch B Biet: Cl ST|a4ss00 - -
e et Step | Operation |Uge_c e~ |Step [Operation |Dbect pe [Cc
IN clause I clause 1278000 [ 1 | Table sccess full Tatle =11 Table access ul Table
. . 2 Matching index scan Index 2 |Matching index scan QC3H MASTERXUA Indes
30,405.00
SIS S 3 Felchlable dola Teble 3 Ferhidledda OC31 MASTER, Tabie
0 2,000 4,000 6,000 0 10,000 20,000 30,000 40,000 4 | Mested lnop join 4 | Nested loop join
6 End of Query Block 11 5
Elapsed tine (Millseconds) 6 Table acoess full Table [} 2
7 Matching index scan OC31.MASTERXUT Index
Between Clause 8 Fetohtable data OC3MASTER
- 9 Mested loop join
g 10" Erd of Query Block 10
Originl SaL 3260 11 Table access ful QCILBATTING
0 500 10000 15,000 000 2500 20000 3000 40000 12 Matching ndex scen QC31.MASTER<UT
] El
e Dngina\SQLl N c\ausel o5 Between Clauss o Compare Al | b Ungina\SQLl b IN c\ause| o Between Clause e Cokpare 4

Clearly determine that
UNION is the least

Efficient way to write
this query
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(APPLICATION CONFIDENCE}

Quest Central for DB2 S/390

Summary of Quest Central 3.1.1 and
0S/390

— Database Administration

- Space Management

— Performance Diagnostics

- SQL Tuning

Who says managing DB2 on OS/390
can't be fun?!
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"THANK YOU
FOR LISTENING

Questions? Contact Jim Wankowski.
Jim.wankowski@quest.com

Download free trial of Quest Central, whitepapers, and
technical presentations at:

WWW.Quest.Com/DB2
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