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Agenda

| Simple methods to find the problem query ]
e Query breakdown

e Comparing estimates with reality

What do | do if the estimate is incorrect?

e Automating the process

Note: Referencesto Visual Explain are Visual Explain for DB2 UDB for ZZOS V8 only.
Thisisafreetool downloadable from IBM at:

http://www-306.1bm.com/software/data/db2/zos/ osc/ve/
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Finding the problem query

* Reactively
e User complaint
e Trace output
e Etc...or any other traditional method

* Proactively
« Using Visual Explainto
« Search for previously explained static SQL
* Apply cost (estimate) or access path filters
* View dynamic statement cache
* Reactive, but before user complaint!!
o Apply filters based upon query execution G
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VE Static SOL Input — Cost Filters

+{1i Static SOL Filtering - TUTORIAL O] =|
Fitter natne
}x v % Orly izt explainable statements & List all static statements
F‘ackagesl Flans J Costiobject Fiters | Access Path Firtersl Summaryl
[T Use cost fiter0hich reguires thet the DSM_STATEMMT _TABLE have the corresponding records)
[ Use ohject fiter (hich reguires that the plan_table have the corresponding records) . .
Select the cost and ohject criteria for the static SGL statements that you Obj eCt f I I ters
Matne Operator “alue(For IM, use comma as delimiter)
Ele names =
Takle crestars =
{Indesx narmes =

Ihdex creators =

Cost in milizeconds

Cost in service units

= ¥ Operators

™ Meet all fiter conditions

{* Meet any fiter condition

NATIONAL

Coq fi I ters Retrieve Statementz Cancel Help

ERS GROUP
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Data Converge ‘

VE Static SQL Input — Access Path Filters

{1 static SQL Filtering - TUTORIAL ' =10l x|
Fiter name
F b {* Only list explainable statements & List all static statements
=0 | Save | Save &2 .. Delete |

Packages | Plans | Costiobject Fiters  Access Path Fiters I Summary
[T Use sccess path fiterQdhich reguires that the plan_table have the corresponding records)

Select the access path criteria for the static 0L statements that you want to list

Select all
v Sors [ Mon-matching index access [¥ Merge scan join —l
e i Clear all |
[+ Table space scans [+ Matching index access [+ Mested loop join
[ List prefetch [+ Mon-index only access [+ Hyhirid join
[+ Sequertial prefetch [+ Multiple index access [+ Full Quter Join
[ CP parallel [ In-list index access [ Left Cuter Join
[+ 102 parallelizm [+ One-fetch access [+ Star Jain
v Sysplex query parsll [ Index only access ¥ Inrer Join
[ Parallelizm determined st
ERMATIOMNAL
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V E Dynamic Statement Cache Input

. ¥isual Explain

Subsystem  Tools  Plugin  Properties  Windows  Help

Bl km e o 58]

E‘List Databases ;|g| |_
List cache statements-PATSYSEC L Ol =i
E Tahle qualifier ISYSADM
=1
E Operator “Walue(For IN use comma as delimiter) i
T etnert I Mo Sort
sttnert Tokeh \ F Mo Sort
Progratn Mame \ = 1at Asc
SCIL text =
PMurn of current users \z (@ Grd Asc /

Mum of copies Grd Desc

Lire Mumber /
Primary authorization 1D = o Sort

Current SGLID = o Sort

Mum of Executions = o Sort
Mum of getpages = o Sort
g o Sort

Mum of synchronous buffer reads =

O
C

@)
h

Murber of synchronous butfer write o Sor Feeie
Mumber of rovws examined m q e o Sort
Murber of rows processed =3 o Sor
Plumber of sorts IHHI'S 0 Sort
Mumber of index scans l: - o Sart
Mumber of tablespace scans I = o Sor
ummber of parallel groups I = o Sor
urnulsted elapsed time I = o Sort
L lcdhuisted cPUtime a o Sart

Synchridgus [0 Wait Tigs?” = o Sort =

~Field Explanation: INTERMNATIONAL

DB2 USERS GROUP

- | DEN_STATEMENT CACHE TABLE STMT ID
Statement ID: Statement [D | Edm unique token

Ok Clear Cancel |
| B
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VE Dynamic Statement Cache I nput

% ¥isual Explain

Subsystem  Toolz Plugin  Propedties  Windows  Help

e Ll e R N O e = O =

P —
List cache statements-PATSVSEC 1 o | |
Statement  Wiewe
| w] &(3)
" 411 the rows are displayed. The number of the rows is 181.
STMT_ID | STHMT_TOKEN | COLLID PROGRAM_MAME| MY _DROPALT | INY_REVOKE | INw_LRU | INY_RUNSTATS Ca
10542 DSMNDYMAMICSOLCACHE  [SYSLH200 M M M M 2005-01-13 07, 4¢ =
10337 DSMNDYMAMICSOLCACHE  [SYSLH200 M M M M 2005-01-13 0717
9916 DSMDYMAMICSELCACHE  [SYSLH200 M M M M 2005-01-11 113
10308 DSHDYMAMICSALCACHE  [SYSLH200 M M M M 2005-01-12 1241
10381 DSMDYMAMICSOLCACHE  [SYSLH200 M M M M 2005-01-13 07:1;
10354 DSHDYMAMCSOLCACHE  [SYSLH200 M M M M 2005-01-13 0717
10447 DSHDYMAMCSOLCACHE  [SYSLH200 M M M M 2005-01-15 17,42
10403 DSMDYMAMICSOLCACHE  [SYSLH200 M M M M 2005-01-13 071
10313 DSHDYMAMICSOLCACHE  [SYSLH200 M M M M 2005-01-12 125
10429 DSHDYNAMICSQLC Sy 71
10288 ) 1|y ’Tl' _ DSNDYNAMICSMA 10363 D=MDY MAMICS AL ACHE 13_&
10z7e ML DSHDYHAMEEQLCA B
TP ST e 10570 DSMDYMAMICSALCACHE =
10k _|[CK_— pspfhuemcsaccel | 110349 DSMDYMNAMICSOLCACHE |27
10370 DM AMICSELCA 71
10349 DSND Y NAMCSOLCA) 10312 DEMDY MAMICSDLCACHE 71
10312 DSHDYMAMICSOLCA 751
TMAMICSELCA
aph access path raph access path 4
oot pyhemcsoLcel B 3 YHAMICSEOLCACHE  |§0
O A S G 2 ShDW SQL tE}:.'t 24t
10317 SN\ [DENDYNAMICSALCH 103 YNAMICSOLCACHE 13:1: R T ERAL
10332 NEND Y NAMICS ALCA) 7 -
e 10317 DEMDYMAMICSOLCACHE  [§5g | DB2USERSGROUR
)R 10332 DEMOYMAMICSELCACHE |20
10289 DSHDYMAMICSEL G0
— — ' M
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Using Visual Explain — Input/Explain Query

1L} Tune SOL - STLEC1 ] [
File Edit Actioh  igw
SEL Text | Access Plan I Execution Resurtl Repart | Flar Hirt | Statistics H—‘-.dvisu:url
e e ey EE [ A =Y )
Gt yhlo: |2 SELID: ISYSADMB Current degree; ISystem default j
Cotnmand history Currert refresh age: |EI LI
Catnmand histary category: Idefaurt LI Currert maintained table types: |Nu:une LI

Explain with stared procedure

Create Mewy Category I Rename Category I Delete Category I
Matne Sl Statement Camim
=1 SELECT "SAMATM...|This gquery was saved at Dec 2, 2004 5:11:59 &M A|
iyl SELECT "9AMATM. .. This query was saved at Dec 2, 2004 5:17:32 AM
oy SELECT "SAMATM. . |This gquery was saved at Dec 2, 2004 227335 P
iyl SELECT "9AMATM. .. This query was saved at Dec 2, 2004 2:59:41 PM
=1 SELECT EML_MES .. |This gquery was saved at Dec 6, 2004 1:39:40 P
i1 SELECT CAZE_ID ... |This guery wwas saved at Dec 7, 2004 1:40:59 PM Lin | = |
iyl SELECT CASE_ID ... (This gquery was saved at Dec 10, 2004 11:458:19 &AM
oy SELECT * FROM .. |This guery wwas saved at Dec 10, 2004 11:49:42 AW B
iyl SELECT * FROM ... [This query was saved at Dec 10, 2004 11:49:49 &M
=1 SELECT DISTIMNGCT ... |This gquery was saved at Dec 10, 2004 1:43:59 P
-1 SELECT DISTIMNCT .| This guery wwas saved at Dec 10, 2004 1:50:435 P
iyl SELECT * FROM .. |This query was saved at Dec 13, 2004 3:43:32 PM
oy SELECT * FROM ... |This guery wwas saved at Dec 13, 2004 3:44:537 P
iyl SELECT *FROM .. [This guery was saved at Dec 13, 2004 3:46:06 PM = =
1 | 3
Update Mame I Update Statement | Update Comment |
Chahge Category I Copy to Categary I Delete Statetmerit I
e e I e S R I S LSl R R v it o /8 2 S DL T Sl s i B S e

Takle qualifier for EXPLAIM stored procedure: |
Input & SQL statement ar select one from catmmand history:

SELECT COUNT(*)
FROM
FDEZ. CONTACTHOTICE 4% CN
INNEE. T0IN TDEZ.KEY NOTICE A% KN
ON CH.COD_GENERATION=KN.COD GENERATION
AND CH.ID CONTACTHOTICE=EN.ID CONTACTNOTICE
INNER JOIN PDEZ.CUST A3 CU
ON ¥N.COD_GENERATION=CI. COD_GENERATION

AT TR T CTTET TO0R-—CTT Th OTTeET

|

Messages for Execution and Explain

Input SQL Here
Click to Explain

Explai | Execite |

8
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Data Converge ‘

SELECT *
FROM PDB2. CONTACTNOTI CE AS CN |
I NNER JO N TDB2. KEY NOTI CE AS KN Query Examp €
ON CN. 0D CLI ENT —KN. COD_CLI ENT
AND CN. OOD_GENERATI ON  =KN. OOD_GENERATI ON
AND ON. | D_CONTACTNOTI CE=KN. | D_CONTACTNOTI CE

I NNER JOI N PDB2. CUST AS CU *  Query performs poorly
ON KN. COD_CLI ENT =CU. COD_CLI ENT
AND KN. COD_GENERATI ON  =CU. COD_GENERATI ON e 20+ min, expectation 1 min
AND KN. | D_CUST_JOB =CU. | D_CUST
| NNER JO N PDB2. CUST AS CU2 * Need to determine why?
ON KN. COD_CLI ENT =CU2. COD_CLI ENT
AND KN, COD_GENERATI ON =CU2. COD_GENERATI ON
AND KN. | D_CUST_1 =CU2. | D_CUST
| NNER JO N TDB2. KEY_PERSON AS KP ° Base RUNSTATS are
ON CU2. COD_CLI ENT =KP. COD_CLI ENT
AND CU2. COD_GENERATI ON =KP. COD_GENERATI ON current
AND CU2. | D_CUST =KP. | D_CUST
WHERE CN. DOM_NOTI FY = "FICH e Let'sassumethat at |east
AND CN. COD_GENERATI ON = 'MB .
AND CN. COD_CLI ENT = ' 0450 the basics are covered
AND CN. DOM STATUS NOTI CE = ' ERL'
AND CU2. DOM PERSONGROUP = ' PR * Not always agood
AND CU2. COD_LAND DI VI SION = ' AT’ PR
AND CU2. DOM STATUS = ' BEST' assumption:::
AND CU2. DOM CARE_STATE = 'S'; INTERNATIONAL

DB2 USERS GROUP
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Data Converge ‘

Major causes of SQL performance problems

« Multi-tablejoin
e Poor choice of leading table

Insufficient statistics resulting in incorrect table chosen first
Indexes do not support most efficient table as leading
I nefficient join method or index usage on subsequent table(s)

e Insufficient statistics resulting in poor estimate for current and/or prior
tables accessed

Indexes do not support join (and possibly local) filtering

* Singletable

Correct index or access method not chosen

o Insufficient statistics to correctly decipher access choices
Indexes may not support filtering predicates

[NTERMNATIOMNAL
DB2 USERS GROUP
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Agenda

e Simple methods to find the problem query
| Query breakdown ]
Comparing estimates with reality
What do | do if the estimate is incorrect?
Automating the process
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Query Breakdown — Breaking apart the SQL

« Separate the query into asingle count for each table
* Applying local predicatesto each
SELECT COUNT( *)

FROM  PDB2. CONTACTNOTI CE AS CN SELECT COUNT(*)
WHERE CN. DOM_NOTI FY = 'FICH FROM PDB2. CUST AS CU
AND CN. COD_GENERATION = ' MB
AND CN. COD_CLI ENT = ' 0450°
AND CN. DOM_STATUS NOTI CE = ' ERL' SELECT GOUNT(*)
FROM  PDB2. CUST AS CU2
SELECT COUNT(*) WHERE CU2. DOM PERSONGROUP = ' PR
FROM  TDB2. KEY_PERSCN AS KP AND CL2. COD_LAND_DI VI SI ON = * AT’
AND CU2. DOM_STATUS = ' BEST'
SELECT COUNT(*) AND CU2. DOM CARE_STATE = 'S':
FROM  TDB2. KEY_NOTI CE AS KN
I S that al I the | Ocal pr edl Cat es’? INTERNATIONAL

12
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Query Breakdown — Applying all local predicates

* Consider transitively closed predicates also

 Beaware of restrictions such as LIKE, IN, subqueries and expressions

e Based upon join and local predicates
CN.COD_GENERATION=KN.COD_GENERATION
CN.COD_CLIENT =KN.COD_CLIENT
KN.COD_GENERATION=CU.COD_GENERATION
KN.COD_CLIENT =CU.COD_CLIENT
KN.COD_GENERATION=CU2.COD_GENERATION
KN.COD_CLIENT =CU2.COD_CLIENT
CU2.COD_GENERATION=KP.COD_GENERATION
CU2.COD_CLIENT =KP.COD_CLIENT
CN.COD_GENERATION ='MB* ] Also apply to KN,

CN.COD_CL| ENT ='0450' CU, CUZ, KP INTERNATIONAL

DB2 USERS GROUP
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Query Breakdown — Counts

SELECT COUNT(*) = 1,472 SELECT COUNT(*) = 420, 973
FROM PDB2. CONTACTNOTI CE AS CN FROM PDB2. CUST AS CU
WHERE CN. DOM NOTI EY - WHERE CU. COD CLI ENT = ' 0450’
AND CN. COD GENERATION = ' MB' AND CU. COD_GENERATI ON = ' MB'
AND CN. COD_CLI ENT = ' 0450'
AND CN. DOM STATUS NOTI CE = ' ERL'
SELECT COUNT(*) = 267,011
FROM PDB2. CUST AS CU2
SELECT COUNT(*) = 20, 114 WHERE CU2. DOM PERSONGROUP = ' PR
FROM  TDB?2. KEY PERSON AS KP AND CU2. COD LAND DI VI SION = ' AT'
WHERE KP. COD_CLI ENT = ' 0450’ AND CUZ2. DOM STATUS = ' BEST
AND KP. COD_GENERATI ON = ' MB AND CU2. DOM CARE STATE = 'S
AND CU2. COD CLI ENT = ' 0450’
AND CU2. COD GENERATION = ' MB

SELECT COUNT(*) = 156, 347
FROM TDB2. KEY_NOTI CE AS KN

VWHERE KN. COD CLI ENT = ' 0450’ * % Genera”y Want mOSt
filtered table accessed first  nmrvanona

DB2 USERS GROUP

AND KN. COD_CGENERATI ON = ' MB
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Agenda

e Simple methods to find the problem query
Query breakdown

| Comparing estimates with reality ]
What do | do if the estimate is incorrect?
Automating the process

INTERMATIOMNAL
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Using Visual Explain - Access Path Analysis

SGLText Access Plan | Execution Resut | Repert | Fan Hit | Statistios sisor |

ola| a@| sFEElalE] 2[5 (% Alal] ol ala2|o|

DB2 Platform: Z/05 DB2 Version:vS Explain Time: 2005-02-02 11:02:06 42

|| table(CUST) i|
] Colurns
__?:_'] Indexes
| Tablespace = . .
+— 1 Tahle Partitinns _[ CI I Ck On ObJ &t to

F Shoyy aﬂriﬁde__exp’ramaﬂnn  Views: Ens.t estimation "l

| = I obtain cost info

Gtne ST
Crestor PDE2
Correlation Mame cuz2

Galitying Rowes il

I :;' _E-:" B .:;_Z.
Rows 2 BO2E293ET Loy
Pages 2041274 | T 1 e

Compressed Row Percentage ==
Timestamp 2004-06-09 10:38:14
Explain Time 2O05-02-02 11:02:06

EACONT ACTHOTICE |
O LEmm ¥

FETCH IFETCH
(sCal | o - M "
3 p 1 R T
oy i . MKEY_NOTICEX
T

Attt Sxplanation:
‘Name: Table name

16
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Using Visual Explain — Cost Estimates

v Show attribute explanation  Views: IO:uSt estimation j

CUST table (CU2)

A
Tame
restor

arrelation MName g EStl mate 1 F'ow
alifying Rowes 1 )4‘;_-—. - c-

oS (‘zﬁ‘!ﬁ_azgaa qual Ifies

Pages 2041274

ompressed Row Percentage a3

imestamp 2004-06-09 10:35:14
xplain Time 2005-02-02 133751

(CLUST
28826293

Click on table _ ¢
Obj eCt for Statlstl CS :'“'-f.23925234 . [NTERMATIONAL

DB2 USERS GROUP
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Using Visual Explain - Cost Estimates

A%} Tune SQL - STLECA

File Report Wiew Click on Report
SGL Text | Access Plan | Execution Hes Tab for summary
Access Path Table Summary
Report
Query Summary __ N
Table Correlation {Jualified
piE Tahle Name Name Rows Pages R ows
4@& Sm@ PDB2 | CONTACTNOTICE CN 7.316933E7 | 3123077| 704 0725
PDE2 | CTOST CTI2 2.8926253E7 20412F4) 1
TDE2 |EEY MNOTICE KM 6.1395073E7| 80449¢ | 156163.44
Predicats PDB2 | CUST cU 2.8926293E7| 20412M| 58039.527
SUMMary TDE2 |EEY PERSON EF 2.4216504E7 4?0?85\19619.812
H \mya/.aw.t

‘ I ‘ BRIASERS GROUP
Choose Table Summary (Predicate Summary used in later step) "M
18
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I.

Comparing Table Counts Vs Cost Estimates
Reason CU2

How do the counts compare with estimates?

accessed 1st

Table Count | % of cardf | Estimate | % of cardf
CUST (CU) 420,973 | 1.45% 58,039 |0.2%
CUST (CU2) 267,011|0.92% <|1 |0.000003%[>
CONTACTNOTICE | 1,472 |0.002% 704 0.0009%
KEY PERSON 20,114 | 0.03% 19,619 |0.03%
KEY NOTICE 156,347 | 0.65% 156,163 | 0.65%
From COLINTS From Te!ble SLUMMARY * s

19
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Agenda

¢  Simple methods to find the problem query
Query breakdown
Comparing estimates with reality

' What do | do if the estimate isincorrect? |
Automating the process

INTERMATIOMNAL
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Data Converge

What do | do If the estimate IS Incorrect?

Start by narrowing your scope.....
 What estimate is incorrect?

« “Qualified row estimates’ vs “Real table counts’ areincorrect

But there is more than one that isincorrect?
* Focusontheworst one— CUST (CU2)

 Whereto next?

Table qualified row estimates are a combination of individual
predicate estimates...... so drill down further to the predicates.

"

[NTERMNATIOMNAL
DB2 USERS GROUP
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Predicate Report
Predicate Summary
Left-hand Right Right-hand
Predicate ; side | Predicate Side Filter
Left-hand Side hand
Numbher Column Type Side Column |Factor
Cardinality Cardinality
2 COD GEMEEATION | & EQUAL Vﬁ.LUEI 0.16%3]
3 DO PEESONGEOTUE |18 |EQU}EL |Vﬁ.LUE 0.0536]
COD LAWND DIVISION 461 EQUAL | VALUE D.DDEEi.
g DOX STATTTS 57 EQUAL Vﬁ.LUE! 0.0175
i DOM CARE STATE |24 EQUAL 0.0417
i CoOD CLIENT 1659 VALTE 0.0059

How does this match reality? Focus on 1 predicate at atime

[NTERMATIOMNAL
DB2 USERS GROUP

i
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Comparing predicate estimate with reality

CU2.COD_LAND_DIVISION ="AT

° Runcount  op gct coUNT(*) = 26, 149, 368
FROM PDB2. CUST AS CU2

VHERE CU2. COD_LAND DI VI SION = " AT

Only 99.7%
wrong!!!
Count Cardf w | tor /
26,149,368 | 28,926,298 0.904 (90.4%) | 0.0022 (0.22%

How can actual percentage (from count) differ from filter factor?
« Datamust not be evenly distributed (data is skewed)

INTERMATIOMNAL
DB2 USERS GROUP

wwn La WY
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Evaluating Data Skew

* Runthe query below
e Result clearly showsthat datais not evenly distributed

SELECT COD_LAND DI VI SI ON, COUNT(*)

EROM PDB2. CUST COD LAND DI VI SI ON
GROUP BY COD LAND DIVISION ) ~=-=----- Foo--o- - +--- -
ORDER BY 2 DESC ‘ AT 26149368 (90. 4%

960390

DE 841482

CZ 173971

HU 117924

S| 92994

| T 92763

Not all displayed

[NTERMNATIOMNAL
DB2 USERS GROUP

70

|
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I.

Comparing Predicate Counts Vs Cost Estimates

First estimate IS correct, others are disasters

Predicate Count | Filter Factor Estimate
COD_GENERATION =‘MB’ |0.1695 | 0.1695 J
DOM_PERSONGROUP = 'PR' | 0.8643 | 0.0556 x
COD_LAND DIVISION ='AT'|0.9041 | 0.0022 x
DOM_STATUS='BEST' 0.9575 | 0.0175 x
DOM_CARE_STATE='S 0.8206 | 0.0417 x
COD CLIENT ='0450 0.08 |0.0059 x

Calculated as count / table cardf

(note 0.16%-3 = 16.95%)

[NTERMNATIOMNAL
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Data Converge ..
RUNSTATS to collect Data Skew

* Run RUNSTATSon CUST table
V8 COLGROUP keyword allows frequencies on non-indexed columns

RUNSTATS TABLESPACE IDVKUNDA.IDVCUST

TABLE(PDB2.CUST)
COLGROUP(COD_CLIENT) FREQVAL COUNT 10
COLGROUP(DOM_STATUS) FREQVAL COUNT 10

COLGROUP(COD_LAND_DIVISION) FREQVAL COUNT 10
COLGROUP(DOM_PERSONGROUP) FREQVAL COUNT 10
COLGROUP(DOM_CARE_STATE) FREQVAL COUNT 10

[NTERMNATIOMNAL
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IDUG 20035 - North America

l.
New Predicate Report

Predicate Summary

Left-hand Right- Right-hand

Predicate . Side | Predicate side Filter
Left-hand Side hand

Number Column Type Side Column | Factor

Cardinality Cardinality Count
2 COD GENEEATION |6 EQUAL |VALUE 0.1635] 0.1695 J
4 DOM PEESONGEOUP | 15 EQUAL |VALTE 0.86432 | 0.8643 J
4 COD LAWD DIVISION 461 EQUAL |VALTE 0.9041| | 0.9041 J
4 DOM STATTTS i EQUAL |VALUE 0.9575 | 0.9575 J
i DOM CAERE STATE |24 EQUAL |VALTE 08206/ 0.8206 J
7 COD CLIENT 169 EQUAL |VALUE 0.08 0.08 J

How well does this match reality? Perfectly now

** But don’t always expect perfection **

27
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Data Converge ‘

New Table Report
Table Summary

Tahle Table Naine Correlation R Tiitas {Jualified

Creator Name Rows Count
FDEZ CUsT CU2 2.8926293E7 2041274| 240891.62 267,011
TDEZ EEY PEESON EP 24216504E7 470755 | 19615 812 20,114
FDE2 GHIAE C1I 2.8926293E7 20412741 419204 44 420,973
TDB2 EEY NOTICE KN 6. 1395075E7 8044596 | 156163 44 156,347
FDE2 CONTACTHOTICE CH T 316933ET 31230??I?D4.D?25 1,472

How well does this match reality? Not Perfect, but closer

[NTERMATIOMNAL
DB2 USERS GROUP
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Revised Access Path . Query now

SGL Text Access Plan | Execution Resut | Repart | Plan Hint | Statistics Advisor | perf orms Wel I

=]

an|®] & B2

=l

DB2 Platform:Z/0S DB2 Wersion:vs Explain Time: 2005-02-04

& Ala|u| =l alalale|?)

10:11:38 .36

< 20 sec

| table( CONTACTNOTICE) =
] Columns

] Ihdexes

| Tahlespace =
1 Table Paritions ﬂ

¥ Show aﬂribme explanation Views: E-:ust eztimation *'I

Plame '3

atme OMTACTROTICE
restar FOE2

IC:::rreIsitiu:un Marme i

hualifying Fowes FOa 0725

IRows 7.3B933ET

IPages 5123077

kumpressed Row Percentage 99

Timestamp 2004-06-05 04:09: 31

|Explain Time 2005-02-04 10:11:38
Rl | I3
Atribute explanation: ~

Fﬂﬂméf Table name ‘

o origina >20 min

nll'::ElNTACTNDTIGE_ !
15169530 I

[NTERMATIOMNAL
DB2 USERS GROUP
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Agenda

¢  Simple methods to find the problem query
e Query breakdown

e Comparing estimates with reality

What do | do if the estimate is incorrect?

| Automating the process ]
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Automating the SQL Tuning Process

1} Tune S0L - STLECH
File Edit Action

Wiewy

5L Text I Access Plan | Execution Result | Feport l Flan Hirt | Statistics Advisor |

| B
=1 = =Y == (A L =Y [l
ey Mo |3 SaLID: ISYSADME! Current degree: IS':.:'sdem default ;I
Command history Current refresh age: |IZI ll
Comtnand hiztory category: |defaurl LI Current maintained table types: INu:une ;I
Creste MNew Category | Rename Categary I Delete Category | Table qualifier for EXPLAIN stored procedure: |
Matme SOl Statemert Camn Input & S0 statement or select one from command histary:
ey SELECT "SAMATH.. [Thiz guery was saved at Dec 2, 2004 5:11:59 Al ..| SELECT COUNT(*) =
crl SELECT "SAMATHN... [This query was saved at Dec 2, 2004 51732 AW FROM PDEZ.CONTACTHOTICE 4% CN INNER JOIN TDEZ.KEY NOTICE
ey SELECT "SAMATM.. [Thiz guery was saved at Dec 2, 2004 22733 P A% FN
o SELECT "SAMATH.. [Thiz guery was saved at Dec 2, 2004 23941 PM 0N CHN.COD GENERATION=EN.COD GENERATION
ey | SELECT EML_MES...[Thiz guery was saved at Dec 6, 2004 1:39:40 P IND' CN.ID _CONTACTHOTICE=EN.ID CONTACTNOTICE
o SELECT CASE_ID .. [Thiz guery was saved at Dec 7, 2004 1:40:39 PM U | = | INNEER JOIN PDEZ.CUST 4% CU
ey SELECT CAZE_ID ... [Thiz guery was saved at Dec 10, 2004 11:45:19 Ak 0N FXN.COD_GENERATION=CU.COD GENERATION
1 SELECT * FROM .. [Thiz guery was saved at Dec 10, 2004 11:49:42 Ak Downl LMD FN.ID CUST JOE=CU.ID CUST
ey SELECT * FROM ... [Thiz guery was saved at Dec 10, 2004 11:49:49 Ak THMFD TATH DNET CT1ST a2 C172 ll
o SELECT DISTIMCT ... [Thiz guery was saved at Dec 10, 2004 1:43:59 PMW Mezsages for Execution and Explain
ey SELECT DISTIMCT ... [Thiz guery was saved at Dec 10, 2004 1:50:43 PM The above gquery has been explained successfully
o SELECT *FROM .. [Thiz guery was saved at Dec 13, 2004 34332 PMW
o SELECT *FROM .. [This guery was saved at Dec 13, 2004 3:44:37 PM CI V '
2 SELECT *FROM .. [Thiz guery was saved at Dec 13, 2004 34606 PM = O%lj p I a’v
R | ,
Update Matme I Updste Statement I Updste Comtnernt I
Chahge Category I Copy to Category I Delete Statement I
Execute
[ Automatically zave SAL in current command history category
Helg

niE T
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IDUG" 2005 - North America

~ Where
Business &
Data Converge

Al Tune SOL - STLEC1
Wiewy  Statistics Advizor

el Te:dl ACCESS F‘Ianl Execution Hesurtl Hepnr‘tl Plan Hirt  Statistics Advisor |

Runstats | Explanation I Conflict Repu:urtl

JHELEVEL

FINSTATS

FUN3TATS TABLESPACE IDVEUNDA. IDVEONTH

TAELE (FDEZ. CONTACTNOTICE) 3AMPLE 5

COLUMI (I CONTACTNOTICE ,COD CLIENT,DOM NOTIFY,DOM STATO3 NOTICE)

COLGROUF (COD_CLIENT) FEEQVAL COTNT 10
COLGROUF (DOM_NOTIFY) FEEQVAL COTNT 10
COLGROUF (DOM_3TATUOS NOTICE) FREQVAL COUNT 10
JO0RTDEVT 3Y3DA

INDEX ( IDVIX.
IDWTX.

IDWIX

IDWIX

CONTACTNOTICEX],
CONTACTNOTICEXS,

. CONTACTHNOTICEXZ FEYCARD ,
IDWTIX.
IDWTIX.

CONTACTNOTICEX4S,
CONTACTNOTICEXC EEYCARD,

. CONTACTNOTICEXS EEYCARD)

CHANGE FEFORT YE3

TAELESPACE IDVEUNDA. IDVCTIT
TAELE (FDEZ.CT3T) 3J4MPLE 5
COLUMI ( ID_CU3T,DOM_PERSONGREOUFR , COD_CLIENWT,DOM 3TATOS,DOM CARE 3TATE,
COD_LAND DIVIZION)

COLGROUF (COD_CLIENT,COD GENERATION,COD LAND DIVISION,DOM CARE 3TATE ,DOM FERION
COLGROUF (DOM_PER3IONGROUFP) FEEQVAL COUNT 10
COLGROUF (COD_CLIENT) FEEQVAL COTNT 10
COLGROUF (DOM_3TATUS) FEEQVAL COTNT 10
COLGROUF (DOM_CARE STATE) FREQVAL COUNT 10
COLGROUF (COD_CLIENT,COD GENERATION,ID CTT3T)
COLGROUF (COD_LAND DIVISION) FREQVAL COUNT 10
JO0RTDEVT 3Y3DA
INDEX ( IDWIX. CUSTXT,

IDWIK, CU3THS

IDWIX. CUO3TXS EEYCARD,

Statistics Advisor —
RUNSTATS
Recommendations

Closeup View
Execute EUMSTATS...

I.

[NTERMNATIOMNAL
DB2 USERS GROUP
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)
IDUG 2005 - North America Business &

Data Converge ‘

RUNSTATS Recommendations - Closeup

Column

FRUNSTATS TABLESPACE IDVEUNDA. IOWVCUST Statistics

TAELETFPOEZ LCUST ] SAMFLE G
COLUMNID_CUST, DOM_FPERSONGROURP , COD_CLIENT, DOM_STATUS
. OOM _CARE _STATE,ZOD _LANMO _DTWISTION
COLGROUFP(COD_CLIENWT,COD0_GENERATION,COD_LAND_DIWVISIOM
. DOM_CARE_STATE, DOM_FERSONGROURP, DOM_STATUS)

CDLGHDUPECDD_CLIEHT=CDD_GEHEHﬂTIDHIID_CUST]
_OLaROUR DOM_FERSONGROUF ] FREQWAL COUNT 10
COLGROURP[(COD_CLIENT) FREQWAL COUNT 10
COLGROUF (DOM_STATUS) FREQWAL COUNT 10

COLGROURPCDOM_CARE_STATE] FREQWAL COUNT 10
COLGROUP((COD_LAMD_DIWVISIOM] FREQWAL COUNT 10

Correlation I Frequency Statistics
Statistics — Same as manual evaluation NERATIONAL
33 ﬁ
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IDUG 2005 - North America Business &

Data Converge ..

Statistics Advisor

« Automated statistics determination
o Often queries have inefficient OR unstable performance due to lack of
statistics
o SA automates the analysis of statistics required for an SQL statement

« Goa

o Automate SOLUTION to many common SQL performance problems
o Solve SQL performance problems quickly and easily

[NTERMATIONAL

e gy ke pmisbasd Wl B Pl § e i
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1,
America '
IDUG 2005 - North Business®

"
Statistics Advisor or Manual Analysis?

o Statistics Advisor isa 1% step
 May resolve the mgority of queries with unstable or inefficient access
paths
o Although currently only single query based, RUNSTATS
recommendations improve optimizer’ s knowledge for all queries
e Deeper manual analysis may still be required
e You may wish to validate the recommendations from SA
e SA makes assumptions about need for frequency or correlation
statistics, run countsto verify real need.

e  Other problems may still exist

e |nadequate indexing, inefficient predicates etc. o

DB2 USERS GROUP

e iy kel B B Pgdil £ e i
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Data Converge ‘

Agenda

¢  Simple methods to find the problem query
e Query breakdown

e Comparing estimates with reality

What do | do if the estimate is incorrect?
e Automating the process

| What if this presentation didn’t cover my SQL problem? |

[NTERMNATIOMNAL
DB2 USERS GROUP
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Business &

Try Another Problem

Data Converge

Table count does not match estimate

SELECT COUNT(*) (114,856
FROM SAPR3.PAYR

WHERE REGION = ‘K03

AND DIV

="'WFB2
AND DEPT  =‘ARPS 114,856 vs 143
Table Summary
Tahle | Table| Correlation Boves T (ualified
Creator Name| Name . Eows
SAPE3 |PAYER 1.7267799E7| 862740 143.2536|
37
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Where

0
IDUG 20035 - North America Business &
Data Converge
Predicate Counts Predicate Summary
Left-hand : Right-hand
. Predicate E::; side Predicate lilagnh;— Side Filter
¢ Run PredlCaIe COuntS Number Side Column Type Side Column | Factor
Cardinality Cardinality
2 EEGION 35 EQUAT, |WVALTE 00286
3 DIV 42 EQUAT |VALTTE 00238
4 DEFT 8 EQUATL |VALUE 0012z

SELECT COUNT(*) = 302,949
FROM SAPR3.PAYR
WHERE DEPT =‘ARPS

FROM SAPR3.PAYR

SELECT COUNT(*) = 314,174 WHERE DIV

FROM SAPR3.PAYR
WHERE REGION = ‘K03

38
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‘"WFB2'

SELECT COUNT(*) = 302,949

INTERMATIOMNAL
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)
IDUG 2005 - North America Business &

Data Converge ‘

Predicates - Actual vs Estimates

e Compare Actual vs Estimate

Predicate Count | Cardf Count / cardf | Filter Factor
REGION = ‘K03 314,174 | 17,267,799 | 0.0182 0.0286
DIV =‘WFB2' |302,949| 17,267,799 |0.0175 0.0238
DEPT ='ARPS |302,949|17,267,799|0.0175 0.0122

Filter Factor — Actua vs Estimate - Not Perfect, but close
So why the difference in table actual vs estimate?

wwn La WY

INTERMATIOMNAL
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Detecting Correlation - Counts

Run Predicate counts

Distinct occurrences of each column

SELECT COUNT(DISTINCT REGION) = 35REGIONSs
,COUNT(DISTINCT DIV) = 42 DIVs

,COUNT(DISTINCT DEPT) = 82DEPTs
FROM SAPR3.PAYR

Distinct occurrences of the column group

FROM

(SELECT DISTINCT REGION, DIV, DEPT
FROM SAPR3.PAYR) ASA

SELECT COUNT(*) = 167 Combinationsof REGION, DIV, DEPT

INTERMATIOMNAL
DB2 USERS GROUP
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Data Converge ‘

Detecting Correlation - Calculation

 Cadculation to detect correlation

* |f the product of the individual counts > group count
e  Then columns are correlated
* Product of counts=35* 42 * 82 = 120,540
e Group count = 167
e 120,540 > 167
e Therefore, columns are correlated

 Trivia
e Optimizer treats columns as independent unless statistics
demonstrate otherwise

o 17,267,799* 1/35* 1/42* 1/82 = 143.2536 < Look familiar?

[NTERMNATIOMNAL
DB2 USERS GROUP
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Data Converge ‘

Statistics Advisor Recommendations

Sl TE:-:tl ACCESE F‘Ianl Execution Result | Hepnrtl Plan Hint =tatiztics Advizar

Runstats I Explanation | Corflict Report |

EONATATS TABLESPACE aA130#130.FPAYE
TABLE [SAPES. PAYE) SAMPLE 5
<_COLGROUP (DEPT,DIV,REGION) >
AORTDEVT 5¥5D4

SHELEVEL CHANGE REPORT YES COL GROUP used to
collect correlation

[NTERMNATIOMNAL
DB2 USERS GROUP
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Data Converge ..
Revised Table Estimate

* Qualified Rows Estimate after RUNSTATS

Table Summary

| Table Creaturi Table Name| Correlation Name

Rows Pages | Qualified Rows
S4PR3 PATR

17267 7R9E7 | 8627600103559 534

 Why do we care?
* For single table access

Closer to 114,856 (count)

May influence choice of access method, including index choice, usage
of list or sequential prefetch etc

 For multi-table access

Qualified row estimate used as input to subsequent tables. Choice of
join sequence, join method, and access method (index?) for each table.

[NTERMNATIOMNAL
DB2 USERS GROUP
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IDUG 2005 - North America Business &

Data Converge ‘

Summary

Many more examples possible

Basic fundamentals remain the same

* Run counts to compare table/predicate estimates with reality to:
o Detect correlation,
o |dentify data skew,

 Find optimistic or poor filter factors (eg. Range predicate with parameter
markers or column expressions).

« Using Statistics Advisor
* So simplethat even the help desk could do it!!

« Using the method outlined in this presentation
e Take query tuning to the next level and tune SQL like an expert

[NTERMATIOMNAL
DB2 USERS GROUP
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Tune SQL like an expertin DB2 UDB for ZOS V8
Session: G7

Thankyou for listening!!!

erry Purcell
IBM Silicon Valley Lab
tpurcel @us.ibm.com
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