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Visual Explain for DB2 z/OS V8

[« Visual Explain overview
— Basic capabilities
. — Service SQL function

* Enhanced capabilities of Visual Explain
— Qualified rows estimate
— Wealth of predicate information
— Limited partition scan information
— Parallelism details

o Statistics Advisor



Interface overview

» Basic GUI functions
— Connect lists all catalogued databases
— Enable/maintain Visual Explain

* Browse subsystem parameters

* Browse external plan tables

— PLAN TABLE, DSN STATEMNT TABLE,
DSN FUNCTION TABLE



Connect

% Visual Explain

Subsysterm Tools  Properties Windows Help
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Refresh |
Update... I

Click to Connect / disconnect

Catalog... I
Database Propedies

Lncatalog I
Host name: vwieclZZ svl.ibm.com Frotocal: topip
Kode name; MDEC3316 Fort number: 446

Help I




Visual overview

% Visual Explain

Subsystern  Toolz Propedies Windows Help
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;2’-"' DEMVEDEMO Yisual Explain Tut..

Maintain IVE
Enable IVE

~Database Properties—

Host name: wWecl22 svlibm.com
Mode name: MDEC3316

- Browse zparms
View external explain tables

Protocal: tcpip

Fort number: 446

Refresh ]

Update.. I

Catalog... I

Uncatalog i
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Enable IVE

. Enable Yisual Explain - UTEC492 x|

This action checks the wvalidity-0F the explain
tahles that are used-by the ¥isual ExXplain produgt;
annd createz any needed-explain tables:that do.pnot
e AN er.  These Fabybes o afh mrPedCEd Jder e s

ADMFOOL.

Database name:

Table space name:;

[ Use the default value for database name and tahle space name

Cancel | Help |

Creation of necessary objects within tool
— Select database / table space



Maintain IVE

_#_Maintain Yisual Explain-TUTORIAL |

Yol can maintain Vizual Explain by deleting old
records from- internal explain tabhles.

Pleaze input a date [(mm/ ddsywvwrvy). &4ll table records
older than this darte will bhe deleted:

Manthmim: | Cray (ddy: | Yeartnnnd: |

List of internal explain tables ;

DSM_PREDICAT_TABLE DSh_STRUCT _TABLE
DSM_PGROUFP_TABLE DSM_PTASK_TABLE
DSM_FILTER_TABLE DSK_DETCOST_TABLE
DSM_SORT_TABLE DSH_SORTKEY_TABLE

DeN_PGERANMGE_TABLE

518 | Cancel | Help |

*Date based purge for internal explain tables



Browse subsystem parameters

* Options to list parameters
— Alphabetically by parameter name
— Installation field name

— Installation panel name

* Search by parameter name also available



Browse ZPARMs

%+ Subsystem Parameters - TUTORIAL

Subsystem Pararmeters

—Search for keywords

List of parameter names
MAINTYPE
mMAFARCH
MARDBAT
MAKKEERD

5

MAARETU
MATYPET
Max_OFT_CGPU
Max_OFT_ELAP
WA _OFT_STOR
MCCEID
MEMBMNAME
MIMCWSCL

DFTERE N N R i

Parameter
List

~List by
¥ Parameters

" Installation fields

" Installation panel

~|  Find I options |
Walue: nooooooo&3
Installation panel. DSKTIFC
Installation field:  RID POOL S51ZE ZPARM information
Macro: DSMESPRM
Farameter: MAREBLK

’Descriptinn:

This field specifies the amount of storage needed for the RID pool as
calcularted by the CLIST. Acceptable walues are 0, or 16K-1000000EF.
The default =zize is based on calculations. You can estimate the
storage recquired for the RID pool by multiplying the numher of
concurrent REID processing activities by the average numher of RIDs
times 2 times 4 bytes per RBID. 4 walue of 0 dizables the use of the
RID pool. If 0 iz the walue, DEZ does not use access paths or join
methods that depend on EID pool storage.

Parameter Description

Help I




Parameter list close-up

List of parameter names

|ABEXP :-‘
ABIND

AGCCSEID

ALCUNIT

\ALL-DBMAME

ALPOOLY

AMCCEID

\APPENSCH

ARC2FRST

ARCPFH1

ARCPF2

ARCRETM

|ARCWRTC ]

P T

(+ Parameters
™ Installation fields

C° Installation panel



Parameter setting close-up

Value; ST oAl
Installation panel: DERTIFF
Installation field:  SYSTEM ADMIN 1
acro; D=MNBSFRM
Farameter; ST oAl

Liescriptian:



Service SQL

* Provides problem recreation information to
service team
— Uses SQL statement or PLAN TABLE as input
— SQL statement (if SQL used as input)
— DDL
— Catalog statistics
— Zparms (1f DSNWZP stored procedure available)

— Environment specific information
« CPU speed
« Bufferpool, ridpool, sortpool sizes
e Number of processors



Service SQL (cont)

e (Client version of host based DB2PLIS

— Easier to install
— Easier to use
— Documentation from Service SQL more ready for use

e Eliminate common problems / frustrations
— Input pmr number
— SQL statement
— SQL explained
— Click to generate documentation
 File names based on pmr

— Click to FTP documentation
» Appropriate FTP settings already set



Launch Service SQL

% Visual Explain

Subsysterm Tools  Properties Windows Help
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TERRY P STLECA Disconnect !
UTEC4592A4 ;#“ STLECA

UTEC452B ;L'{Ff STLEC1B

UTECTS04 oz STLECH ADMFOOT ADMFOOT

UTECTE0B ,,-,'l’f STLEC1B
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Database Propedies
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Refresh |
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Service SQL main screen

sl Service SOL - UTEC780A _jof x|

Zervice S0L function collectsz the DDL and statistics information for given table and wiew .To get ddl creation
and update catalog statistics statements , add the table or wiew you want to work on and select from the
options below

Table { View | Materialized Query Table Creator | Tahle fview f Materialized Query Table Narme ] A
I t t Insertfrom FPlan_Table...
npu Op Ions Input SAL Statement...
Doc generation options
14 b}
Go” buttons
(generate / send files)
-Dptions
Convert To Yersion: ™ Mo Conversion Mew Function Mode O Compatibility Maode YT O WA
[~ DOL Only [ Stats Only [ Parallelig ¥ Edited
Output directory [Citempitestcasettesta PMRIETRIMUmber (nnnnnyyzz): | 3

Generate Data Send Files Cancel | Help |




Send files screen
+ Send Files

-FTF Server Information

Server Mame: testcase software.ibm.com|

Server |nf0 Directony: 5 390taibmidh2
e——>

Logon [D: |an|:|n~_.fm|:|us

Fassword: Icuatumer@cnmpany.cnm

Transfer Type & ASCIH O Binary Feset |

~File Information

The files listed below will be ftped ta ibm testcase

Server. Yol can
add or remowve filez from this list.

CitempitestcaseitestiPMON001 . 100 Add.
ChtempitestcaseitestAIPMON00T a. parm =
FIl@S = |CitempitestcaseitestPMO0001a.sg Remove
ChtempitestcaseitestAPMO0001 a.ddl

CoitempitestcaseitestAPMO0001 a.s5tats

Send Cancel Helg




Service SQL summary

* Improve serviceability for SQL
performance problems

— Make doc collection for SQL problems
* Fast & easy
* Complete

— Provide more usable doc to SVL

* Documentation almost ready to use
» Recreate process much shorter for L2

— Service SQL works with DB2 V6, V7, V8



Visual Explain for DB2 z/OS V8

* Visual Explain overview
— Basic capabilities
— Service SQL function

'+ Enhanced capabilities of Visual Explain
— Qualified rows estimate
— Wealth of predicate information

— Limited partition scan information
\_ — Parallelism details

~

o Statistics Advisor



Visual Explain capability

» Graphically display access path
» Easy navigation of statistics

* Detailed explain information

— Detailed explain information requires DB2 for
z/OS V8 connection

— Wealth of predicate information

— Qualified row estimates (single table estimate,
within explain)

— Limited partition scan details

— Parallelism details



Tune SQL option

|f; Tune SOL - TUTORIAL

File Edit Action View

[
3
SQLTEH‘El Access Plan | Execution Result| Report| Plan Hint|
ola| |n|B|=s] Lk o)
Guenyto: |1 SQLID: RDMFOOT Current degree: {Systern default |
Command histary Current refresh age: [i =l
Command history category: T Current maintained table types: [None ]

Create Mew Category|  BEename Category | Delete Category | ------
SELECT SUM(N NATIONEEY), SUM(N NATIONEEY), il

SUM(N_NATIONEEY), SUM(N_NATIONEEY),

SELECT SUML_i SUM(N_NATIONKEY), AVG(N _NATIONEEY),
G2 SELECT SUML...|index+fetch AVG (N NATIONKEY), AVG(N NATIONKEY),
3 SELECT L_OR... |pattitian] = =

24 SELECT C_MA.. lin-listin
G5 SELECT COUN... [sequential pr
(]3] SELECT L_CO... [list prefetch

index page range 5 || AVG(N_NATIPNKEY), AVG (N _NATIONKEY),
_JE —l COUNT (*] FOM NATION NP
-
Dnyn| -—I

Messages for Execution and Explain

(o SELECT COURM... |page range scan
Q8 SELECT M_C0... [page range scan
e SELECT L _QU.. |group by Input SQL
4] |
Update Mame | IUpriate Staterrent I Update Camrment CI ICk to EXpIr
: e : a
Change Category | Copyto Category | Delete Staternent |

Saved SQL Explain | Execute | Flan Hint |
v Autarnatically save SGL In current command histary categary
Help |




Look and feel of graph

o8| el JfemEalz e [& &lal] |

Hla| alala|@

DB2 Platform:Z05 DB2 Yersion:vd Explain Time: 2003-08-26 10:43:20.37

# queny |
[v Show attribute explanat. . Views: jall = raph
I ame | Value |
{Timestamp 2003-08-26 10:43:20.37 t l I (FETCH

vie SELECT e a | S 30029727

PU Cost (ms) 64

PU Cost {su) 10246 ir LINEITEM
iCost Category 1TO00ERTE
IReason
Group Member

éﬁKL@PHSHOHEPDSQD
170008372

—Attribiute explanation: NOd eS
| CPU Cost (ms): Estimated CPU cost (in milizeconds)

Save As... Print... SUgaeEsti. Help | ,ﬁﬁ Clery




Node information

* Show important information for node
— Index --> FULLKEYCARDF
— Table --> CARDF

— Access methods (index scan, R-scan, sort, ...)

* Qualified rows

— Join methods

* Qualified rows



Table access
2)QB1
(# fetches)

Rid sort
(#rids) o~ ' l
Gysomnuﬁ @LINEITEM
30030 1789998372
Index scan Tabl
- aple
(qualified rows) *©IXSCAN
Sl (cardf)
T
©)SXL@PKSKOKEPDSQN
< @1?99983?2 Index

(fullkeycardf)



Table details

e Details shows closer look
— Table statistics

— Related information in tabbed format
e Columns
* Indexes

— Qualifying rows
 Single table row estimate
 As though table were outer table of join

* Poor join sequence / method often due to inaccurate
single table row estimates



Table graph

2)QB1
30029.727

G}SDRTR":) @LINEITEM

20020 79998372
r51IXSCAN Jable
| 3““;“ (cardf)

©)SXL@PKSKOKEPDSQN
179998372




Table details

£ Descriptor - [7] table{LINEITEM) E P

all table L METTEM, Table related info
#-_] Columns

&[] Indexes -_—m- —— *Columns

#-_] Tahlespace

[ ]
-] Table Partitions Indexes

*Tablespace...

h Show attribute explanation Wigws: |cost estimation =]

INEITEM
ADM

orrelation Name

ualifying Rows 30020727 ——Qualifying rows
ws 1.79998372E8

ages D996372 — o
ompressed Row Percentage ] [ able statistics

Imestamp 1-01-01 00:00:00.0
=plain Time 2003-08-26 10:43:20.37




Index details

 Index information

— Statistics
« FIRSTKEYCARDF, FULLKEYCARDF
« CLUSTERRATIOF
« NLEAF
« NLEVELS

— Index key columns



Index graph

@IFETCH
30029.727

Gysommla @LINEITEM
20030 79998372
Index
{E}IXSCAN
0 (fullkeycardf)
4

©)SXL@PKSKOKEFPDSQN
179998372




Index details

= M) |
:J index(SHLEPKSKOKEPDSQM)
B4 kKeys
------ & indexkeyviSHLE@FPKSKOKEFDSQMN keyl L_PARTIKEY) .
; indexkey(SHLEPKSKOKEPDSGN keyv2: L SUPPKEY) Related |nfo
indexkey(SHLEPKSKOKEPDSOMN keyd: L _ORDERIS
indexkeyw(SHLEPRKSKOKEPDSOMN kevd L  EXTERMDEDFPR
indexkev(SKL@PKSKOKEPDSAM key5 L_DISCOUNT ° Key columns
indexkey(SHLEPKSKOKEPDSGOMN keyE: L_QUANTITY)
=] Tahle .
eTable info
4] |
[+ Show attribute explanation WS |n:|:|5t estimation ;|
Nams Properties
able Hame INEITEM
ame SHALEPRSHOREPDSOMN H
T S ADf————23 o | niquUE
nigque Rule D
lustering M PY C T
e lustering
irst ey Cardinality GOoO0000
ull Key Cardinality 1. 7000837 2EB
eaf Pages =195103
evels 3 N N
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yYpe "
added
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Attribute explanation:
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i attribute to show table information.
Save As. . Frint... Sy estl. Help I Close I




Index scan details

* Some really useful costing information...

— Folder organizes predicates
* Matching predicates
 Screening predicates

— Index cost estimates
 Leaf pages scanned
* Qualified RIDs

— Filter factor estimates
 Individual predicates

» Total Matching filtering
 Total index filtering



Index scan
(qualified rows)

Index scan details

)FETC

(41$0RTRI

D
400

(5)|XSCAN
400

¢

25(default)

DSNDCXO>

(7SYSCOLUMNS
10000(default)




Index scan details

#_ Descriptor - [5] iscan x|

=4 Matching Predicates Pred |Cate |nf0

- e BYBCOLUMNS TBCREATOR=(EXPR)

E"'JSEFEET‘I"‘IQ Predicates G ————————————————() .Matching

o SYSCOLUMMNS NAME=(EXPR)
eScreening
[v Show attribute explanation Views: [cost estimation 7]
Marme Value
nput RIDs 10000
ndex Leaf Pages Fd{defrault)
Matching Predicates Filter Factor

COLUMNS.TBCREATOR=(EXPR) 0.04 ——— Scanned leaf pages

canned Leaf Pages 2

Screening Predicates Filter Factor
COLUMNS.NAME=(EXPR) 0.04 O UtpUt RIDs
utput RIDs 100 : | _
otal Filter Factor 0.0016 [ otal filter factor
refetch
atching Columns 1

~Attribute explanation:
| Input RIDs: Mumber of EOWIDs m the index

Save AS Frint... Sugoest... Help Zlose




Index predicate details

* You can also see predicate information
— Matching or screening
— Type
» Equal, range, etc.
— Filter factor
— Marker flag

* Y = parameter marker, special register or host
variable



Index predicate info

% Descriptor - [5] iscan

X

_Aiscan
Ei J Matchmg Fredicates
e - SO LLUMMNES THCREATOR=

Ei _A Screening Predicates

(EXPR)

o SYSCOLUMMNS MNAME=(EXFR)

Predicate info
— eMatching

eScreening

[v Show attribute explanation Views: Jcost estimation =]

.“_EI'4——. Filter factor

ilter Factor
EQUAL
ange MATCHING
rder 1
arker i
HS Text TBCREATOR
S Text WAL UE

Type

Marker?

“Aftribute explanation:
| Filter Factor:

Save A Print... Suggest...

Help

Close




Tuning comments

* Answer questions you've always had...
— Am I getting screening?
* On what predicates?

— How costly is this index to use?

» Leaf page scan estimate

— Visibility into total index filtering estimate

* Index qualify more / less rows than estimate?
e More statistics, REOPT?



Fetch details

Identify stage of predicates

Row estimates
— Stage 1
— Stage 2

Prefetch indicator

Page Range indicator



Fetch details

Table access

2)QB1
(# fetches) \ 30029.727

GJSQRTRED @ LINEITEM
0030 179998372
SIXSCAN
20030
T

©)SXL@PKSKOKEPDSQN
179998372




£ Descriptor - [6] fetch

Fetch details

- X

_1 fetch
=1 _4 Stage 1 Predicates

_| Stage 2 Predicates

@ 0.0_0ORDERFRIORITY="1-URGEM

v Show attribute explanation

Wiews: [cost estimation =]

Mame Yalue
nput Cardinality 1500
cahned Rows 11500
_ Stage 1 Predicates Filter Factor
O _ORDERPRIORITY="1-URGENT" 0.2 42/
age 1 Returned Rows 300
_ Stage 2 Predicates Filter Factor
0.0_ORDERKEY,0.0_ORDERSTATUS...7.786864443914965E-6
age 2 Returned Rows 0.0023
utput Cardinality 0.0023
age 1 Columns o]
age Range
refetch L

—Attribute explanation:
|
i Input Cardinality: Furober of input rows

Print... sugest,

Save As. .

Help % Close

Predicates

4———T—* <Stage 1

*Stage 2

- Access information

*Stage 1 rows
*Stage 2 rows
*Result rows
*Page range flag
*Prefetch flag



Page range example

* Simple table space scan graph

* Page range information
— Number of page ranges
— Number of qualified partitions
— Page range details



Page range graph

MQUERY

SQL

SELECT COUNT(*)
FROM LINEITEM Table scan
WHERE L _ORDERKEY > 12000000 /

AND L ORDERKEY < 15000000
G)TBSCAE
1

AND L TAX <0.2
@LINEITEM
179998372




Page range details

i Descriptor - [3] rscan x|
bt Page range details
-] Stage 1 Predicates
=+ _4 Paye Ranges
“o @ range’
v Show attribute explanation Wiews: [cost estimation =]
Hlame Walle
nput Cardinality 098597
canned Rows 2003507
Stage 1 Predicates Filter Factor
INEITEM.L _ORDERKEY=12000000 0.9333
INEITEM.L _ORDERKEY-<15000000 0.0833
INEITEM.L _TAX<=D.2 0.8889 1
age 1 Heturned Rows 1.2441756E7 Pag e Ra n g e I nfo
ane 2 Returned Rows 1.2441756E7
utput Cardinality 1 ® Flag
age 1 Columns 0 /
refetch S ° tFi i1fi
e : # partitions qualified
ualified Partitions 1 e By
otal Patitions 60 ’SpelelC partitions
ualified Partition Range D

—Attribute explanation:
‘ Input Cardinality: Mureber of input rows

Save As... Frint... Suggesti. . Help Zlose




Page range details

% Descriptor - [3] rscan i %]

Y rscan

-] Stage 1 Predicates :
=-_4 Page Ranges Per range details

*# partitions in range
*First partition
[_ast partition

[+ Show atfribute explanation views: leost estimation j

ualified Partitions
irst Partition
ast Partition f

—Attribute explanation;
 Input Cardinality: Muraber of input rows ‘

Eaveﬂs...l Print... Suggesti.. Help Close |




Sort example

* Simple table space scan + sort

* Sort information
— Show sort key
— Sort key length
— Sorted record length
* Why is this useful?
— Input to workfile sizing

— Insight into sort costing



Sort example

MQUERY

SQL

SELECT L_QUANTITY, MIN(L_TAX)
FROM LINEITEM

GROUP BY L_QUANTITY

@WFSCA
50

«WORK FILE
50

5)SORT
50

©) TBSCAN
1.79998368E8
MLINEITE
‘ 179998372 |

Sort




Sort details

% Descriptor - [5] sort F x|
4 sort
=4 Sortkeys :
~oo@ LINEITEM.L_QUANTITY Sort keys, details
[v Show attribute explanation Wiews: [l |
Marme Yalue SOrt infOrmation
nput Cardinality 1.79998368E3 .
utput Cardinality 50 eEstimated rows
ages 1875591 4/‘ .
ns 16079 *Estimated pages
1
T 3 *Sort key length
d Si 24
oySize - «Sort record length
. [
~Attribute explanation:
 Input Cardinality: Murber of ingat rovws
SEve A5 | Print... Suggesti... Help Close




Nested loop join details

Simple nested loop join

Outer table access

— Nodes showing single table access

Inner table access
— Nodes showing how inner table accessed
Join information

— Join columns

— Result cardinality



Nested loop join graph

Outer table access | Join

\ 6 NLJOIN —_— (result card)

179999 94
Inner table

I
@TBSEA@ (}FETC ~ access
5 2549499 99

|
®REGION {m}IxSCA) 12 CUSTOMER
5

150000 4500000

Quum@mmﬁ
AS00000




Nested loop join detalls

 Descriptor - [6] join s’ X
4 join i

~-# CUSTOMER.C_NATIONKEY=REGION.R_REGIONKEY

h Show attribute explanation Wipws: ||:nstestimatinnj J0|n Informat|on
*Quter cardinality

uter Input Cardinality I *Result cardinality
hner Input Cardinality |35999.99 . .

| Join Predicates Fifter Factor *Join predicates
USTOMER.C_NATIONKEY=REGION.R_REGIONKEY  0.04
Futput Cardinality 179999.94

-Attribute explanation:

Outer Input Cardinality: Hurber of rows from outer table data stream

Save AS... | Print... Suggestions Help Close




New information review

 Estimated number of records

— Know single table qualified row estimates
* What tables have worst estimates?
 Can affect join sequence selected.

— Join size estimate

« Over estimation early in query can cause problems
later with join sequence, join method



New information review (cont.)

 Predicate information

— Stage of predicate application
* Matching
* Screening
* Non-indexed stage 1
* Non-indexed stage 2

— Filter factor estimation
 Single predicate filter factor
* Applicable bounds also apply



New information review (cont.)

* Limited partition scan information
— What partitions are scanned?
— How many page ranges?
— How many partitions in specific range?

e Sort information

 Sort key columns

 Sort key length

* Sort record length
 Estimated sort records
 Estimated pages scanned



Parallelism details

» Single table access parallelism graph
— Partitioning of work node
— Merge node
— Degrees of parallelism

» Parallelism details
— Mode of parallelism (I/O, CPU, SYSPLEX)
— Type of parallelism
* Page range
* Key range
— Parallel task details



Single table parallelism graph

(3)MERG I\/Ierge result
Degree s (degrees merged)

(4;FET0 ) Partition work
30029.727 / (degree)
(eSORTR@ -:e)PARTITI /

30030 Degree 20

{5)|XSCA (9]L|NE|TE
30030 179998372

é}SXL@PKSKOKEPDStlb
179998372




Single table parallelism details

£ Descriptor - [8] parallelpart : x|

I:Ei---_JF'araIIeITasl-:s i!
-~ @ paralleltask 1

~® paralistiask 2 «——————Parallel task details

-~ @ paralleltask 3

Lo paralleltack d ;i
v Show attribute explanation Wiews: I&II =] Para”e“sm deta”s
L y *Mode of parallelism
*Type of parallelism
> *Parallel tasks
1048575
arallel Tasks 0 *Pages accessed
artition Type
nput and Output Style RIRO [\
artitioned Table | INEITEM
arallelism Mode C ;I

|—Attrihute explanation:

: Partition Type: [ndicator for how partitioning should be done (E Key
! range;, F:Page range)

Save AsS.. Print... SUggest Help Close




Parallel task details

i Descriptor - [8] parallelpart ] x|

I:Ei---_JF'araIIEITasl-:s i!
@ paralleltask 1

...... % paralleltaH ¢—|__.L|St Of taSkS

_&-.__na_r::ulln:-l’r::uql-r d _':‘

[v Show attribute explanation Wiews: |cost estimation |

value_| *Parallel task details

Y
el

3 *Page ranges for task
/ *or Key range for task

ePartitions for task

39934

Hho965
ow Partition 3 |
igh Partition U ll

i—ﬂﬁrihute explanation:
I Parallel Group ID: Paralle]l group [D

Save AL Print... SUngest; Help | Close




Parallelism review

* More specific information on parallelism

* Questions answered:
— Mode of parallelism?
— How many degrees?
— Divided on page range or key range?
— What range 1s each parallel task accessing?

— What partitions 1s each task accessing?



Visual Explain for DB2 z/OS V8

* Visual Explain overview
— Basic capabilities
— Service SQL function
* Enhanced capabilities of Visual Explain
— Qualified rows estimate
— Wealth of predicate information
— Limited partition scan information
— Parallelism details

[ * Statistics Advisor




Statistics Advisor (SA)

e Statistics Advisor

— Tool to automate the determination of statistics
for a specific query

— Input SQL statement
— Output RUNSTATS commands



Why Statistics Advisor?

* Common problem

— Most common cause of poor SQL performance
» Insufficient statistics leads to inaccurate cost estimate
 Efficient and inefficient access path estimates too close

— "Did you run RUNSTATS?

* Question too vague



Why Statistics Advisor?

e Solution

— “Have you collected the right set of statistics, are
they consistent and accurate?”
» Table space, table, index statistics

e Column statistics
— All columns used as predicates

» Appropriate correlation / skew statistic
— Where correlation / skew exists

— Where statistics useful based on predicate type

 Difficult / time consuming to manually do this



Statistics Advisor capabilities

* Analyze SQL statement

— Predicate analysis
* Column (groups) used as predicates

* Type of predicates
— Statistics analysis
e Missing statistics (default)

« Conflicting statistics
» Missing appropriate correlation / skew statistics



Statistics Advisor capabilities

* Suggest, collect, educate

— One-click to preliminary suggestions
* Generates RUNSTATS statements

— Two clicks from collection

* Button on suggestion page to run RUNSTATS
e Uses SYSPROC.DSNUTILS stored procedure to execute
RUNSTATS utility

— Educate

« Explanation tab describes why statistics suggested
* Conflict tab enumerates statistics conflicts



Input SQL, Click start

Borewanaisissesson |
Query Mo {1 SOLID: {aDMFOO1
~Si0L Text
TI.A _NEW FOSIN_ L, -
T1.FE_PER_ADDE_ID,
T1.CEEATED, |
T14.FST HAME
FROM
TSIEEEL.S CONTACT T1
INNER JOIN TSIEBEL.S POSTN T2 ON
S s Many tables many
INNER J0IN TSIEEEL.S POSTH CON T3 O )
T1.PR_POSTN ID = T3.POSTN ID AND T1.ROW ID = T3.CON_ID
LEFT OUTEE JOIN TSIEEEL.S ORG EXT T4 ON .
T1.PFR_DEFT 017 ID = T4.ROW ID pre ICateS
LEFT OUTEE JOIN TSIEEEL.S POSTN TS ON
T4.FR_POSTH ID = T5.ROW_ID 1
LEFT OUTER JOIN TSIEBEL.3 POSTN Ts ON o ol o 7
T1.FR_POSTH ID = T6.ROW_ID I ICu t ana ySIS
LEFT OUTEE JOIN TSIEEEL .3 EMFLOYEE T7 0ON
T1.EMP_ID = T7.ROW_ID
LEFT OUTEE J0IN TSIEEEL .35 EMPLOYEE TS ON
T5.FR_EMF_ID = T&.ROW_ID
LEFT OUTEE JOIN TSIEBEL .35 EMPLOYEE T9 ON
T&.PR_EMP ID = T9.ROW_ID
LEFT OUTEE JOIN TSIEEEL.S ADDE_FER T10 ON
T1.PR_PEE ADDR_ID = T10.ROW _ID
LEFT OUTER JOIN TSIEEEL.S POSTH T1l ON
T1.¥ MEW POSTH ID = T1l.ROW ID
LEFT OUTEE JOIN TSIEEEL.S ASSET T1Z ON
T1.¥ NEW CUSTOMER, ID = T1Z.ROW_ID
LEFT OUTEE JOIN TSIEEEL.S POSTH T13 ON
TLl.PR_POSTN_ID = TL3.ROW_ID One CIle to analyze
LEFT OUTEE J0IN TSIEEEL .3 EMPLOVEE T14 ON
TZ.PFR_EMF_ID = T14.R0W_ID
WHERE
(({TL.EU ID = 2] AND (.
{Tl.¥ CATEGORY FLG = 2)) AND
{Tl.¥ POS CHG SIGN = 2} |




VE GUI Example

& Tune SOL - VBEC238 =l
File Edit Action  Wiew
SQLTE}ﬁlﬁccess Plan | Execution Result| Report]|
e8| BB L6 oo
Queryho: [3 SALID: [5YSADM Current degres: |System default IEl
Comrmand histarg Current refresh age: o =l
Command history categary: Idefault j Current maintained table types: |Mone |

Create Mew Category |

Rename Category | Delete Category

5L Staternent
SELECT EMPH...

This que

Lipdate Mame

| Update Staternent | Update Comment

Change Category

| Copy to Categary | Delete Statement

¥ Automatically save SGL in current command history cateory

SELECT EMPRM...
21 SELECT EMPRM... [This querywas saved at Jun 8, 2004 12:19:20 FM
21 SELECT EMPR... |This querywas saved at Jun 8, 2004 12:21:30 PM
[mje SELECT QUER... [This quenywas saved at Jun 3, 2004 52714 P
oz SELECT*FRO... |This querywas saved at Jun 8, 2004 5:27:31 PM
Q2 SELECT EMPRM... [This querywas saved at Jun 10, 2004 10:54:40 Ab
oz SELECT EMPR... |This querywas saved at Jun 11, 2004 8:38:16 Ak
Qz select count™ £ |This querywas saved at Jun 11, 2004 3:01:27 Ab
1 select countf® f.. [This querywas saved at Jun 11, 2004 916:22 AM  Up | 2 |
21 select count™ £ |This querywas saved at Jun 11, 2004 9:17:25 Ak
TestSP |SELECT EMPM... |This querywas saved atJun 14, 2004 2:30:44 AM Dngnl
oz SELECT EMPR... |This querywas saved at Jun 14, 2004 8:35:01 Al
2 SELECT EMPR... [This quenywas saved at Jun 14, 2004 3:35:51 AM
oz SELECT EMPR... |This querywas saved at Jun 14, 2004 8:50:08 Ak
Q2 SELECT EMPRM... |This querywas saved at Jun 14, 2004 3:50:14 AM
Q3 SELECT EMPR... |This querywas saved at Jun 16, 2004 9:25:12 Al
Q3 SELECT EMPRM... |This querywas saved at Jun 16, 2004 3:25:17 Ak
Q2 SELECT MAME,... |This querywas saved at Jun 18, 2004 7:40:33 Al
Qz SELECT MAME,.. |This querywas saved at Jun 18, 2004 7:43:38 AM
K1 I 2

Table qualifier far EXPLAIN stored procedure: |
Input & SAL staternent or select one from cormmand histony:

SELECT SUM(N_NATIOMKEY), SUM(N _NATIONKEY), i[
SUM{N_NATIONFEY), SUM(N _NATIONKEY), SUM(N NATIONEEY),

AVG (N _NATIONFEY), AVG(N NATIONEEY), AVG (N MATIONEEY),
AVG({N_NATIONEEY), AVG(N_NATIONKEY|, COUNT(*) FROM NATION NP |

| SQL Stateme
Click to invoke SA

Analyze Statisticsl Explain |

Execute | Help |

A\ ~ 4

nt




Suggestions for one Siebel query

£ DB2 for 05,390 and z/0S Statistics Advisor Beta [DB2] v14ec004.syLibm.com [Use 01 QL] o (=] |

|| | e | & =

Express I Experk i

File. Tools

Tasks I Explanatiu:unl Conflick Repu:urtl
/% RUNSTATS statements == ;'
BUNSTATS TABLESPACE SIEBDS0Z0.2IBS502Z0
TAELE (T3IEEEL. 3 PO3TH)
INDEX (TSIEEEL.S POSTN P1,TSIEEBEL.S POSTN Ve, = .
I S e i | argeted statistics
TSIEEEL. S PDSTN M50, TSIEEEL. S PDSTN v,
TATIEEEL. S PDSTH F53,TS3IEEEL. S PDSTH W3,
TSIEEBEL. S PDSTN Ul ,TSIEEEL. S PDSTN E
S e based on SQL
TSIEBEL.S_PDSTH_HS,TSIEBEL.S_PDSTH_HZ,

T3IEBEEL. 3 _POSTH_HM1)
SHELEVEL CHANGE REPOET YE3I

LUNSTATS TABLESPACE SIEDS021. SIBSSD%
TAELE (TSIEEEL. S POSTH COI)
INDEX (TSIEEEL.S POSTN _CON M2, TSIEEEL.S POSTN CON M1,
TSIEBEL.S POSTN CON MS0,TSIEBEL.S POSTN CON P1,
TSIEEEL.S POSTN CON_F50,TSIEEEL.S POSTH CON 111 EEYCARD)
SHRELEVEL CHANGE REFORT YES

FITNSTATS TNDEX (TSTEBEL.S_ADDR_PER_F50,TSIEEEL.S ADDE_PER M5, TSTEBEL.S ADDR PER M4,
TSIEBEL.3 ADDR_PER_M3,TSIEEEL.S_ADDR_PER_M2,TSIEBEL.S_ADDRE_PER M1,
TSIEEEL.3 ADDE_PER_P1,TSIEEEL.S ADDE_PER_UL,TSIEEEL.3S ADDR_FER F2Z)
SHRLEVEL CHANGE REFORT YES

/% DSTATS statements =- TWO CliCkS to

CARDINALITY IFLOT

gg;EEgL}g:gDNTACT. X _PO3_CHG SIGH /CO I I e Ct Statl Stl CS ;

Save... Execute RUNSTATS,,




Explanation of sugge_stlons

% DB2 for 05/390 and z/0S Statistics Advisor Beta  [DB2] v14ecO04.s¥Libm.com [USErID:
File Tools

=10l x|

o || @ a| Q| =
Expressl Expeﬂi

Tasks ' Explanation ICDantRepDﬂl
Preliminary Report

e i e i e e R i e i e i e i e e R e i il i i e e e i e e e i i i e e e e e e i i e

Atatistics Analysis:
Tabhle T3TEEEL.3 CONTACT (298309%9:2) has conflicting statistics.

Column X FO3 CHG SIGN (Z2) has low column cardinality relatiwe to table cardinality.
1 Experience shows that columhs with low cardinality relative to table cardinality are
more likely to be skewed.

Tahle T3ITEEEL.3 PO3TN (6630) has conflicting statistics.

Index TITEBEL.3 FO3TN M50 (11621) has conflicting statistics.
Index T3IEBEL.3 POSTN Ul (6633) has conflicting statistica.

Tahle T3TEEEL.3 FO3TN CON (1442Z:21) haszs conflicting statistics.

2L

23 Table T3IEBEL.3 ADDE PER (0):

Index TSIEBEL.3S ADDE_PER M5 (-1) has default statistics. EXp|a|n Why
Index T3IIEBEL.3 ADDE_PER M4 (-1) has default statistics.

Index T3IEBEL.3 ADDE_FPERE M3 (-1) has default statistics.
Index T3IEBEL.3 ADDER_PER Mz (-1) has default statistics.

suggestion made
(educate)




Statistics Advisor (cont.)

1 Suggesting frequency statistic
— COLCARDYF low relative to CARDF
— Columns often skewed (eg. indicator values, flags)
— Table cardinality 2,988,092
— Column cardinality 2

2 Join column group missing cardinality
— Join on non-leading indexed columns

— No lower bound often leads to over-estimation of
filtering

— This condition can be very difficult to detect manually

e Complicated MCARD statistics

* Analyze columns in every index on every table based on join
predicates...



Statistics Advisor (cont.)

3 Default statistics
— Table has CARDF of 0, likely incorrect
— Columns have COLCARDF of -1



Details of conflicting statistics

& DEZ for 05,/390 and z/05 Statistice Advisor Beta [DB2] vl4eco0d.s¥libm.co [us 1F00] L] oy ] |
File  Tools
il | || e &f =

Express IExperti

Tasksl Explanation CDnHttRepnrtI
Column CON_ID's cardinality (144273) » Table T3IEBEL.S_ FOITH CON's cardinality (144221) tolerance: 0.0

Index T3IEBEL.S POSTN CON M2 firstkeycard (2) or fullkeycard (144513) > Table T3IEBEL.3 POSTH CON cardinality
{144221) tolerance} 0.0

Index TSIEBEL.3 CONTACT M51 firstkeycard ([2995511) or fullkeycard (2995511) > Table T3IEBEL.S5 CONTACT
cardinality [Z2953092) tolerance: 0.0

Micuie Index TIIEBEL.S CONTACT _P1 fullkewcard (145169) <> Table TSIEBEL.S_ CONTACT cardinality (Z988092)

tolerance:

1 Tmicque Index T3IEBEL.S CONTACT W3 fullkeycard ([145525) <> Table TSIEBEL.S CONTACT cardinality (29855092)
tolerance:

2 Index TSIEEEL.3 POSTH M50 firstkeycard (6630) or fullkeycard (lleZl) > Table T3IEBEL.Z POSTH cardinality (e6630) |.
tolerance:

Index TSIEEEL.3 POSTH Ul firstkeycard (663353) or fullkeycard (6633) > Table T3IEEBEL.S POSTH cardinality (6630)
tolerance: 0.0

53 Column ROW _ID's cardinality ([154342) » Table TSIEBEL.3 _ARS3ET's cardinality (153965) tolerance: 0.0

Index T3IEBEL.S 0RG_EXT M52 firstkewcard (2) or fullkeycard (10510) > Table TSIEBEL.S O0RG_EXT cardinalitsy
[(89453) tolerance: 0.0

Index TSIEEEL.3 POSTHN M5S0 firstkeycard (6630) or fullkeycard (11621) > Table TSIEEEL.3 POSTN cardinality (6630)
tolerance: 0.0




Conflicting statistics

1 Unique Index on table
— FULLKEYCARDF should equal CARDF
— FULLKEYCARDF = 145,528
— CARDF = 2,988,092

2 Index on table

— FULLKEYCARDF should be <= CARDF for
table

— FULLKEYCARDF = 11,621
— CARDF = 6630




Conflicting statistics (cont.)

* Some marginal cases

— 3 Column on table
« COLCARDF should be <= CARDF for table
« COLCARDF = 154,342
« CARDF =153,965

— This discrepancy is close enough to not cause
concern

— Tolerance for error 1s configurable



Statistics Advisor checks

* Checks highlighted / listed are only a sampling....

 Statistics analysis
— Missing /conflicting statistics (default)

« Table space, table, index statistics
e Column statistics

» Frequency statistics

— Appropriate skew
 Low COLCARDF relative to CARDF
 Searching for null, default, typical default

— Appropriate correlation

 Join column groups
« High COLCARDF columns



SA Configurable

* Configurable

— User configurable "typical defaults"

» Add typical defaults to make SA smarter

* Columns with high COLCARDF often primarily
skewed on single default value

* Eg. Blanks, NULL, '9999-12-31"

 Drive collection, drive collection of single value
— Contflict thresholds also configurable

« Small difference in some statistics not that bad

* Ignore insignificant differences
* Draw focus to significant discrepancies



Add / remove typical default values

& Options e

Repork | “onflick Statistics Threshold  Predefined Defaulks I

=i e e e e

oool—-0l1-01

S855

0

=15
Ood0l—-0l-01l.01.01l.01.00000L1
9999 -1Z-31.01.01l.01.000001
0001—-01-01.00.00.00. 000000
9999 - 1=-31.=24.00.00. 000000
;

—S3Z2TeG I
S=27a7

| o] 4 I Zancel I




Report | Conflick Skatistics Threshaold | Predefined Defaulks |

TABCARD < COLCARD

TABCARD = INDEX KEVCARD

TABCARD <= LINIQUE INDES FULLEEYCARD
MCARD (1,002,050 = MCARD (C1,C2,03,C4)
MCARD (C1,C2,05) = TABCARD

INDEX FIRSTEEYCARD = FULLKEYCARD

1-COL INDE® FIRSTEEYCARD <> FULLKEYCARD
SUM{FREQUEMNCY) = 1

MU&IPLE MCARD SOURCES FROM INDEXES
MULTIFLE MCARD SOURCES FROM INDEXES AND 3¥ICOLDIST
COUNTIFREQUEMCY) = TABCARD

COLCARDCL) * COLCARDICZ) = MCARD (C1,22)

High colcard columns recollection threshold

Configurable thresholds

&, Options
[ =5

| 2K, I Zancel




SA Commentary

 Automated statistics determination

— Often query may have inefficient OR unstable
performance due to lack of statistics

— SA automates the analysis of what statistics are
required for an SQL statement

e Goal

— Automate the SOLUTION to many common SQL
performance problems

— Solve SQL performance problems
* Fast & easy



Visual Explain for DB2 z/OS V8

* Visual Explain overview
— Basic capabilities
— Service SQL function
* Enhanced capabilities of Visual Explain
— Qualified rows estimate
— Wealth of predicate information
— Limited partition scan information
— Parallelism details

o Statistics Advisor
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