DBA Tools with System | Navigator

Doug Mack
mackd@us.ibm.com
IBM DB2 for | Center of Excellence

Follow us @I|BMpowersystems
Learn more at www.ibm.com/power



https://twitter.com/ibmpowersystems
https://twitter.com/ibmpowersystems
https://www.ibm.com/power

Why do | need a DBA?
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Ease of Database Management

Typical DBA Tasks DB2 for IBM |
Manage DASD Space Allocation Automated
Review Table Space Allocations & Extents Automated
Review & Balance Indexes Automated
Application Rebinding Automated
Maintain Database Integrity Automated
Update Database Statistics Automated
Synchronized OS & DB User Security Automated
Reload Data for Hardware & Software Upgrades Automated

Load Data into Database

System i Navigator

Build and Manage DB Backup & Recovery

System i Navigator

Create & Review Indexes for Tables

System i Navigator / Automated Index Advisor

Performance Analysis & Tuning (DB & System)

System i Navigator

Create and Maintain DB Schema

System i Navigator
& 3rd Party Tools

Automated DB Performance Profiling

3rd Party Tools

Advanced DB Performance Analysis & Tuning

System i Navigator
3rd Party Tools

Data Replication & Consolidation

Multiple IBM & 3rd Party Products
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DBA tasks that an IBM | Administrator or Developer SHOULD
care about:

= Monitoring, Analyzing, and Improving Database Performance
= Keeping an eye on database limits
= You don’t want your application to fail by exceeding a built in limit
» \Wasted space
*Reducing Redundancy (e.g., unneeded indexes)
*Files with empty records or no data at all
» SQL Optimization and Tuning
*ODBC, Reporting Tools, Applications using SQL
*SQL is the STRATEGIC database interface....you want to ensure it is optimized!

System Performance Tools are not DATABASE performance tools
System performance should assume a well tuned application, and that includes database !

If you haven't tuned the database, you could be making decisions based on questionable data
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Why Use SQL?

Take advantage of features and functions only available via SQL
= XML, Text Search, EVI s, etc.

Programmer Productivity
PERFORMANCE

Take advantage of modern solutions and tooling based on SQL

» Data modeling tools
More easily turn data into information

Protect sensitive data
» Field Level Encryption

Increase reusability of existing components in both current and future
applications

Increase the life expectancy and extend the value of legacy applications
Reusability of data, functions, procedures, across platforms and systems
Avallability of talented SQL programmers
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IBM Power Systems

IBM 1 Navigator — the DBA tool for DB2 for i

Ships with IBM | Access for Windows

The database graphical user interface is a component of System |
Navigator

IBM i Navigator comes with the base operating system for no extra
charge

« None of the database GUI support requires an IBM i Access
License

When installing IBM i Access on your PC
« Database is not selected by default. Select “Custom"” install

For general information on IBM | Access Express for Windows
check our web site at:

http://www-03.ibm.com/systems/i/software/access/
« (PTFs are available from a link off the above page)

We recommend the latest version of the client be installed.
Some new functions available
Works fine with down level servers
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IBM Power Systems

Other DB2 DEVELOPER Tools of Interest (not discussed here)

= Infosphere Data Architect
Data Modeling
Reverse Engineer PFs/LFs to e L
document or recreate with SQL e e e
= Rational Developer for Power for o=
Business =l
Adds Data perspective — build stored e
procedures, work with objects o
= Optim Data Studio
DB2 family database functions
= DB2 Connect
Plug Ins for workbenches such as MS
Visual Studio and Ruby on Rails
|

3'd party Development Tools
SQuirreL

© 2010 IBM Corporation
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Side Note: You need to get the appropriate Authority to DO YOUR JOB !l

*JOBCTL (Job Control Authority)
= Whatever worked with *JOBCTL in IBM 1 6.1 will continue to work

QIBM_DB_SQLADM - Database Administrator

= This is a database specific alternative to *JOBCTL. It is a superset of the function authorized
by QIBM_DB_SYSMON.

= Examples:
- Change parallel degree for DB2 SMP feature
- Work with Plan Cache
- Work with OmniFind Text Search Server

QIBM_DB_SYSMON - Database Information

= This allows a user to view some system level details, but not specifics about operations or
anything related to changing or controlling the database.

= Examples:
- QUSRJOBI for SQL information
- Show SQL Information for Jobs

No Special Authority required when using OnDemand Performance Center with own job
= Starting and ending SQL Performance Monitors on your own job
= Analysis of SQL Monitor data and Plan Cache snapshots
= Visual Explain in Run SQL Scripts

Power 'EFC}LH' pl net. © 2010 IBM Corporation
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General Navigation through iNav

@ System i Navigator

File Edit View Help

D 8| x| @

Environment: My Connections

| My Connections

+ (B Management Central (Erpsf4.rchland.ibm.cor|» |

= h My Connections

+

+ Expand

S

][]

T I S

-Left click to show |
Information in
display window

Right click on
any object

for context
sensitive Menu
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10.6.252.181

192.168.0.22

192.168.0.26

9.19.47.23

Ctcdbmod.rchland.ibm.com

Ctcdbv7r 1.rchland.ibm.com

Y5 Basic Operations

@ Work Management

g Configuration and Service
Network

(") Integrated Server Administration

B0 security

+

TR
= [@ Schemas
= {5 QGPL
@ All Objects
&> Aliases
% Constraints
Functions
- Global Variables
& Indexes
) Journal Receivers
i Journals
8 Procedures
B% sequences
@ SQL Packages
[ Tables
@] Triggers
e Types
Views

2l
+- (& QWQCENT

XML Schema Repositt
OmniFind Text Index

Name

B 10.6.252.181
i 192.168.0.22
i 152.188.0.26
i 5.15.47.23

i Laba1

I Ctcdbmod.rchla...
I Ctedbv7r.rchla...
I Cteperf.rchland...
I Ctoweb54.rchla...
I Erpsf4.rch.stgla...
I Erpsf4.rchland.i...
' Etcsdils.rchland...

l Lp12ut21.rch.st...
' Lp12ut21.rchlan...
I TplxeS.rchland.i...

_Signed On User
v7rim0
vérim0
v7rim0
vérimo
vérimo
v7rim0
v5r4m0
v5r4m0
v7rim0
v5r4m0
v7rim0
v7rim0
vérim0
vérim0
vérim0

Release

Description

Manage this system.
Manage this system,

Gebbers

Manage this system.
Manage this system.
Manage this system,
Manage this system.
Manage this system,
Manage this system.
Manage this system,
Manage this system.
Manage this system.
Manage this system.
Manage this system,
Manage this system.

Display Window

© 2010 IBM Corporation
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Right Click on My

Add a connection .
Connections

€@ System i Navigator

File Edit WView Help

AT 9 minutes old
[ Environment: My ;pﬁnectir:-ns, | TplxeS: SOQL Plan Cache Snapshots Database: Tplxes
+ Manag&?nt Central (Ctctest) A System Schems: ~
- i = MName Schema
@ comy Explore @ Comcast Snapshot 4 May 2010 COMCAST COMCAST
+ | Ctedg  Open & DemoSnapshot DBQTEAMOZ  DBQTEAMO2
+ [ Ctcpe Customize this View * = Fineco Tx Advice FINECO FINECC
+-fl Tplxe  Instal Options » Environments... LEVYHOME LEVYHOME
5@ Tplxeé Diagnostics , LEVYHOME LEVYHOME
+- %5 Basic Operations ) Change Passwords... LEVYHOME LEVYHOME
4 68 Work Management 061... OMNILAB OMNILAB
. . . B PCSMNAPSHOT QIBMCOEMLE  QIBMCOEMLBE
+ B Configuration and Service & QIBMCOE PCSNAPSHOT121... QIBMCOE QIBMCOE —
= L Network B QIBMCOE PCSNAPSHOT121... QIBMCOE QIBMCOE
* E Integrated Server Administratio . |23 QIBMCOE PCSNAPSHT1022... QIBMCOE QIBMCOE 3
< — | | 8 S T s
I WMy Tasks - TplxeS ' Databases tasks A
il 2dd a connection I8 select schemas to display EH Import data into a table
B run an SQL script EH Export data from a table or viey B
% Map your database s Help for related tasks "

Adds a new connection
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12

Select Schemas (Libraries) to display — right click on Schemas

@ System i Navigator

File Edit View Help

A+ BB X SEHS

Environment: My Connections

| My Connections

= s

#- W 10.6.252.181

#- [l 192.168.0.22

# || 122.168.0.28

#- f 9.19.47.23

# I Ctcdbmod.rchland.ibm.com

= I Ctcdbv7r 1.rchland.ibm.com
- % Basic Operations
- @ Work Management
(- a Configuration and Service
- Network
- W7 Integrated Server Administration
[+ 1) Security
+ - Users and Groups

=+ (B} Management Central (Erpsf-’:.rchland.ibm.coxl_d_\J

Name

| Signed On User

| Release

| Description

B 10.6.252.131
B 192.168.0.22
B 152.168.0.26
fl 5.19.47.23

I Ctcdbmod.rchla...
l Ctcdbv7r1.rchla...
l Ctcperf.rchland...
I Ctcweb54.rchla...
I Erpsf4.rch.stala...
I Erpsf4.rchland.i...
I Etcsdiis.rchland...

il Labs11

I Lpi2ut21.rch.st...
l Lpi2ut21.rchlan...
I TplxeS.rchland.i...

] Databases
=Ry Mov7ri
7.0 of Explore
& Opert

Create Shortcut

Power your planet.

= sql ve List Contents...
#- S Trans
[+ 3* Omni% MNew ¢
+-02 File Systems
# (&Y Backup
- @ Application Development
e +- [ aFp

v7rim0
verimo
v7rimd
vér im0
vér im0
v7rim0
v5r4m0
v5r4m0
v7rim0
v5ram0
v7rimd
v7rim0
vér im0
vér im0
vér im0

Manage this system.
Manage this system.

Gebbers

Manage this system.
Manage this system.
Manage this system.
Manage this system.
Manage this system.
Manage this system.
Manage this system.
Manage this system.
Manage this system.
Manage this system,
Manage this system.
Manage this system.
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Select Schema to include In the list

4 )

=l = E = ) ] ] ]
- Bpecify schemas to display Selected schemas:
{* Enter schema names: Marme Systern Marme | Owner Created By | Text
QGPL QGEPL General Purpose
dhgtegmiz . "
(5Ya2 GI5Y52 System Librany far
" Gearch for schemas: QTEMP QTEMP
- Filter SalEM 5Y3IEM Systern Library for
TESTDETOM TESTDETOM COLLECTION - cr

Marme: All names ﬂ Search |

Schemas found: 0

[arme Treut Add --=

e W

4
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View objects within schema by selecting that schema

] SystemiNavigator
File Edit View Help

PR XY RE e

Environment: My Connections ] Ctcdbv7r 1.rchland.ibm.com: QWQCENT  Database: Mcv7rl Schema: QWQCENT

+ (B} Management Central (Erpsf4.rchland.ibm.cor|a | [ Name
- B My Connections [E5)all Objects

+ 10.6.252.181 & aliases I
e SQL Aliases
192.168.0.26 ER Functions
8.12.47.23 - Global Variables " I
Ctcdbmod.rchland.ibm.com
£ Indexes

[
T ) e

Ctedbv7r 1.rchland.ibm.com
Q5 Basic Operations
@ Work Management

Journal Receivers
ournals
J Index Info

% Configuration and Service % Procedures
E Network Ef‘."Sequences
Integrated Server Administration @il SQL Packages
e Stored Procedures
+-@§® Users and Groups [3] Triggers
- i@y Databases S Types

--Rg Mov7rt Wviews
= @ Fiihemas ?,5, ¥ML Schema Repasitory (XSR)
+- (5] QGPL {75 OmniFind Text Indexes
Sll=]

Triggers
User Defined Types
| XML Schema (7.1)
OmniFind Text Indexes (6.1)

[E=3) All Objects
& Aliases
% Constraints
Functions
- Global Variables
& Indexes
Journal Receivers
i Journals
EX Procedures
B sequences
@ SQL Packages
[ Tables
EI Triggers
i Types
Views
$y XML Schema Repositt
_‘ OmniFind Text Index
+- [ SPORTSAUTH

2. K8 Natshaca Maintananrs

<. i | &)

¥y Tasks - Ctedbv7r 1.rchland.ibm.com
ll Add a connection

hyDatabases tasks
(O] Select schemas to display

Run an SQL script

Map your database

Create a new SQL performancegonitor

3 Import data into a table
[0 Export data from a table or view
4 ? Help for related tasks

14

Table Info 4
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Click on Tables — Right click on specific Table for more info

¥ System i Navigator

File Edt “iew Help
d R XY PEHEe 2 minutes old
Environment: My Connections | Tplxes: Tables Database: Tplxes Schema: DBOTEAMOZ
=iy Databases ~
E":i Tplxe5 Mame System Mame | Partitioned Owner Definer Last Altered
= @ Schemas EICUS  Eqit contents S No QSECOFR QSECOFR 9/24/10 8:40:09 Al
=@l _D*BQTEAMDE B DAT View Contents Mo QSECOFR QSECOFR 9/24/10 8:40:11 AP
-~ Al Cbijects O DEN R A2 Mo QSECOFR QSECOFR 0/24/10 8:40:13 Al
25 Aliases EDpep DAl Mo (JSECOFR (JSECOFR 9/24/10 8:40:21 Al
— i 0/ DR[ M5 Mo QSECOFR QSECOFR 9/24/10 8:39:49 Al
..... ER Functions ORI enerate SQL No QSECOFR QSECOFR 9/24/10 §:39:34 Al
_____ = Tndexes B PAR T Mo QSECOFR QSECOFR 9/24/10 8:40:07 Al
@ Journal Recen | |DQZC Index Advisor 'S5 No QSECOFR QSECOFR 9/24/10 8:40:15 Al
I - ||EBgze  Journalng 34 Mo DBQTEAMOZ DBQTEAMOZ 9/28/10 3:41:30 BT
-4 Journals COQZC  Lock Holders 36 No DBQTEAM0O2  DBQTEAMO2  9/28/10 4:05:36 PI
? ;rOCEdurEE SUP | ocked Rows No QSECOFR QSECOFR 9/24/10 8:40:08 Al
-Hiy Sequences L
— Permissions
----- H SOL Packages
[ Tables Reset Usage Counts...
..... Triggers Shaow Indexes
G Types Show Materialized Query Tables
-~ # Views Shqﬁr Belated
4_1_’_“7& OmniFind Text 3 Statistic Data
R — Comments...
< 1T | > < 11T | >
FIMy Tasks - Tpixes o I ~ |
il Add a connection [0l seleq  COPY B import data into a table
& run Delete... BEH Export data from a table or view
it Map Rename » 2 Help for related tasks
Crea or
Mew 4
|1 -11 of 11 objects | 4
Description

15 Power your planet. © 2010 IBM Corporation
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Table Definition

12 DBQTEAMO2.0RDERS - Tplxe5(Tplxe5)

Tahle' Cnlumnsl ey Cunstraintsl Foreign key Cunstraintsl Check Constraints | Materialized Query | Paritioning

Marme: |ORDERS
Schema: | (& DBOTEAMOZ |
System narme: |DHDER5 j

[ Volatile data

Text: |

SthEle ]2 Cancel | Help |?

16
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Show Column Definitions

i2 DBQTEAMO2.0ORDERS - Tplxe5(Tplxe5)

17 Power your planet.

Tahmey Cnnstraintsl Fareign Key Cnnstraints| Check Constraints | Materialized Query | Partitioning

Column Mame System Mame Data Type Length Mullable Implicithy ... | Default Yalue Tex Add
CRDERKEY CRDERKEY CECIMAL 16,0 Mo Mo default "

PARTKEY PARTKEY INTEGER: Mo Mo default —| | Femoe
SUPPKEY SLPPKEY INTEGER Mo Mo default et
LINENUMBER LINENUMBER INTEGER Mo Mo default ——
GILANTITY CILANTITY CECIMAL 1582 Mo Mo default e Lp
EXTENDEDPRICE | EXTENDOOOT DECIMAL 15,2 Mo Mo default Move Down
CISCOUNT DISCOUNT DECIMAL 152 Mo Mo default —_—
TAX TAX DECIMAL 15,2 Mo Mo default Browse. .
FETURMFLAG RETURNFLAG CHARACTER 1 Mo Mo default

LINESTATUS LINESTATUS CHARACTER 1 Mo Mo default |

SHIPDATE SHIPDATE DATE Mo Mo default

COMMITDATE COMMITDATE DATE Mo Mo default

FECEIFTDATE RECEIDNOOT DATE Mo Mo default

SHIPMODE SHIFMODE CHARACTER 10 Mo Mo default

SUPPLYCOST SLUPPLYCOST DECIMAL 1582 to Mo default

CUSTKEY CUSTKEY INTEGER Mo Mo default

CRDERDATE CRDERDATE CATE to Mo default

ORDERFRIORITY | ORDEROODM CHARACTER 15 Mo Mo default v
B | o

Show SAL | @ Cancel | Help |?

© 2010 IBM Corporation
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View or Add Constraints

18

i! DBQTEAMO2.0RDERS - Tplxe5(Tplxe5)

Tahle' Caolum nreign Key Cnnstraints' Check Constraints | Materialized Guery | Paditioning

Marme Type Key Columns Add.
Rermoye
Definitian...

J u

Showy SEL | O Cancel | Help |?

Power your planet.
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Table Description

€ System i Navigator
File Edit View Help

& B2

~

2 B

IDATAZ

| Environment: My Connection |Tr:rlxe5: Tab

- DBQ »
BEA
=5 A
f1cC
B Fi

il 2dd a connection

1- 12 of 12 objects

Mame

00 CUSTOME
EH DATES
0 DBMOND#
Ed DEPTS
EJ ORDER_S

O PARTS

[ QzGoo00;
[ QzGoo00]
[ QzGo000]
[ QzGo000]
[ SUPPLIER

DEMONDATAZ

[ '

Edit Contents
View Contents
Data

Definition

Generate 50L...
Index Advisar
Journaling

Lock Holders

Locked Rows
Permissions

Reset Usage Counts...
Show Indexes

Show Materialized Query Tables
Show Related

Statistic Data
Comments...

Cut
Copy

Delete...

B run an SQL script
im Map vour database
[===8

1 minutes old

schema: DBOTEAMOZ

me

Fartitioned

Crhwner

Definer

k5

TAZ

e}
Mo
Mo
Mo

M5 No

NO
MO
MO
MO
e}
e}
MO

3 Import data into a table

QSECOFR
QSECOFR
QSECOFR
QSECOFR
QSECOFR
QSECOFR
QSECOFR
QSECOFR
DBQTEAMO2
DBQTEAMO2
DBQTEAMO2
QSECOFR

QSECOFR
QSECOFR
QSECOFR
QSECOFR
QSECOFR
QSECOFR
QSECOFR
QSECOFR
DBQTEAM(
DBOTEAM(
DBOTEAM(
QSECOFR

3 export data from a table or viey

b 2 Help for related tasks

19
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Table Description
Answers questions like:

[ AQP.SALES Description - Ctcdbv7r1{C1040f40) M=%

i

General | Allocation | Usage | Activity : I
Text |

How big is this table/file getting | ssemmame  saes

Creation date: 412500 3:06:55 Al

anyway? Created by M CKIMLEY

Works for indexes and views too! | = pneneEs A
Mumber of paditions: 1
Maximum partitions: |1 ﬂ
T AP SALES Description - Ctedby7r1 (C104040) =g Moy waittime: 30 =
Maxirmum row wait tirme: | G0 ﬂ
Maximum row length: 523
Sort seguence: By hexwvalue
Description: | J
Daie) SiEE: 870 EE) v Farmat level check
varying length data size: 0 bytes Farmat level idertifier  289A20BCAZEF3
Current number of rows: 3000692 e
Deleted rows: g Read Ui
Rows in varving lenath starage: 1] Wirite Delete
Maxirmum percent deleted rows allowed: | MHone j
v Reuse deleted rows Media preference: Ay
vaolatile: Mo Auxiliany starage pool: 1
Lewvel identifier: 1100425030655
Distributed: Mo
QK | Lancel Help |?| ITI Cancel Help |7|

20 © 2010 IBM Corporation
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Show Indexes from TABLE list — right click, Show Indexes

¥ System i Navigator

Fle Edt ‘iew Help
% 2 | p e | 5 o) Edit Contents |22 minutes old
Environment: My Connections | Tplxe5: Tables Dat "['::g Contents R JTEAMOZ
=Ry Tplxes ~
E@ Schemas Mame 2::;;‘:2;@ Owner Definer Last Altered
8= DBQTEAMO2 EH CUSTOMERS Index Advisor , | QSECOFR QSECOFR 9/24/10 8:4i
~[E= Al Objects D DATES Journaing QSECOFR. QSECOFR 9/24/10 8:4
-2 Aliases Ed DBMONDATAZ Lock Holders QSECOFR QSECOFR 9/24/10 8:<
----- 11 Constraints O DERTS QSECOFR (QSECOFR 9/24/10 8:4
Locked R
..... B Functions [0 ORDER_SUMMARIE P{;fmlms:"s QSECOFR QSECOFR 9/24/10 8:3
..... = Indexes 5| ORDERS Moot Usade Counts QSECOFR QSECOFR 9/24/10 8:3
@ Journalrec | [FBPARTS e dm QSECOFR QSECOFR. 9/24/10 8:4H
~&f Journals = Q760000365 h!atrlized uery Tables QSECORR QSECOFR 9/24/10 8:41
= dures QZGO000784 Show Related Query DBOTEAMOZ DBOTEAMODZ 9/28/10 3:4
""" P Procedures Imm ozGo000786 oW RERte DBQTEAMO2  DBQTEAMO2  9/28/10 4:0!
B sequences | | suppLIERS Statstic Data QSECOFR QSECOFR 9/24/10 8:4
..... @ SQL Packa!‘_ Comments...
- Tables cut
----- Triggers Copy
£ Types |
@ ViCws [R)e ete...
Ename...
- OmniFind T
P = ey ] —_— 4
1] l i i ew l i
F 1My Tasks - TpixeS i Databases tasks Description -~
Il Add a connection [E) select schemas to display ER Import data into a table =
B run an SQL script EA Export data from a table or view
i Map your database 'y Help for related tasks v
[===8 —
'1-11 of 11 objects | y

22 Power your planet.
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Index Information for a table

File  Edit “Wiew Help

PR Xe | GEe

|6 minutes old

Database: Tplxes Indexes for DBOTEAMOZ2.ORDERS L —
Sche.. ~ Last Query Cuery Us?\{

Mame Index Partition | Type Crwner T ext Unique Partial Key YWalue Last Query Use e Sk
S ORD_IN_... DB... ORD_Ix_99 Index QSEC... ORDER... 2 [ ]
+w ORDERS... DB... ORDEROCOOOS  Index DBQT... 1064 -1 ... 9/28/10 4:065:... 9/28/10 4:06:2... 7
+w ORDERS... DB... ORDEROCOOOS Index DBQT... 1000 -1 ... 9/28/10 2:02:... 9/28/10 2:02:4... 3
+w ORDERS... DB... ORDEROCOOOZ  Index DBEQT... 3 36 ... 9/28/10 10:16... 9/28/10 4:06:1... 1
+w ORDERS... DB... ORDEROCOOOL  Index DBEQT... 150000 1... 9/28/109:59:.. 9/28/103:42:2... 3
+w ORDERS... DB... ORDEROCOOOE  Index DBEQT... 1000 0 9/28/10 2:06:... 9/28/10 2:06:1... 4
+w ORDERS... DB... ORDEROCOO4  Index DBEQT... 1064 0 9/28/10 3:42:... 9/28/10 4:06:2... 5
+w ORDERS... DB... ORDEROCOOOT  Index DBQT... Index g... 3 7 ]
+w ORDERS... DB... ORDEROCOOOE Index DBQT... Index g... 3 7 . ]
<w ORDERS... DB... ORDEROCOOOS  Index DBQT... Index g... 150000 1... ]
<w ORDERS... DB... ORDEROCOOLD  Index DBQT... Index g... 3 1596, ]
«w ORDERS... DB... ORDEROCOO11 Index DBQT... Index g... 3 1596, ]
«w ORDERS... DB... ORDEROOOLZ Index DBQT... Index g... 3 7 9/28/10 4:06:... 9/258/10 4:06:2... 1
«w ORDERS... DB... ORDEROOOLZ Index DBQT... Index g... 3 12 9/28/10 4:06:1... |
«w ORDERS... DB... ORDERDOOO14 Index DBQT... Index g... 4 11 .. 9/28/10 4:06:1... |
«w ORDERS... DB... ORDEROOOLS Index DBQT... Index g... 150000 G... 9/28/10 4:06:3... |
<u ORDERS... DB... ORDERDOOO1E Index DBQT... Index g... 10000 0 ... 9/28/104:06;... 9/28/10 4:06:4... 7
a ORDERS... DB... ORDEROOOZ1 Index DBQT... Index g... 20000 -1 .. (0
a ORDERS... DB... ORDEROOOZZ Index DBQT... Index g... 10000 -1... 9/28/10 4:06;... 9/28/10 4:06:4... 4
= ORDERS... DB... ORDEROOOZS Index DBQT... Index g... 20000 o . 9/28/10 4:06:4... (0
= ORDERS... DB... ORDERDOOOZ4 Index DBQT... Index g... 3 -1 9/28/10 4:06:... 9/28/10 4:05:2... 1
% 1011 |

11 - 21 of 21 objects

\ ¥

22 Power your planet.
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Additional index information

Indexes for DBQTEAMO2.0RDERS - Tplxeb

Fle Edit View Help
FEBRR XE | PGS '8 minutes old
Database: Tplxe5 Indexes for DBOTEAMO2.ORDERS
Query | Last | Days Used| Date Maximum | Duplic... | Logical EVI| Sort Spal & |
Statistics | Used Count| Reset Key Columns Valid Size Key Pa_ge Distinct| Sequ... il
| lem T it | Cimbm Cimaen e o Cimm Yinliimn
0 0 LINESTATUS Yes 1TB FIFO 65536 0 Byh.. Yes
7 9/2.. 1 SHIPDATE Yes EVI FIFO 0 65535 Byh.. Yes
3 9/2.. 1 SUPPKEY Yes EVI FIFO 0 65535 Byh.. Yes
25 9/2... 1 YEAR, MONTH Yes 1TB FIFO 65536 0 Byh.. Yes
5 9/2. 2 ORDERKEY, YEAR Yes 1TB FIFO 65536 0 Byh.. Yes
21 9/2.. 1 SUPPKEY Yes 1TB FIFO 65536 0 Byh.. Yes
47 9/2.. 1 SHIPDATE Yes 1TB FIFO 65536 0 Byh.. Yes -
0 0 RETURNFLAG, YEAR, MONTH, 5HIPM... Yes 1TB FIFO 65536 0 Byh.. Yes
0 0 YEAR, RETURNFLAG, PARTKEY Yes 1TB FIFO 65536 0 Byh.. Yes
0 0 ORDERKEY, YEAR, PARTKEY Yes 1TB FIFO 65536 0 Byh.. Yes
0 0 YEAR, ORDERKEY, RETURNFLAG Yes 1TB FIFO 65536 0 Byh.. Yes
0 0 YEAR, ORDERKEY, SUPPKEY Yes 1TB FIFO 65536 0 Byh.. Yes
10 9/2.. 1 RETURNFLAG, YEAR, QUARTER Yes 1TB FIFO 65536 0 Byh.. Yes
11 0 YEAR, QUARTER, RETURNFLAG Yes 1TB FIFO 65536 0 Byh.. Yes
4 0 QUARTER, RETURNFLAG Yes 1TB FIFO 65536 0 Byh.. Yes —
2 0 ORDERKEY, LINENUMBER. Yes 1TB FIFO 65536 0 Byh.. Yes
12 9/2.. 1 CUSTKEY Yes 1TB FIFO 65536 0 Byh.. Yes
0 0 PARTKEY Yes EVI FIFO 0 65535 Byh.. Yes +
< | i L
1 - 18 of 21 objects 4
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Creating Objects with SQL Scripting and Wizards

€ System i Navigator

File Edit View Help

5| &

166 minutes old

B

| Environment: My Connections

+ ﬂ Arnliratinn Desvalnnment

1 -6 of 6 ohjects

B~
I
o
&
o
(]
=]
3
-
il
M
o
[=]
el

e Run an SOL scrip
ﬁjl Map vour database

| Ctctest: Ctctest  Database: Ctotest
+ I Cteperf .
- | Ctetest | Name Description
+-135 Basic Operations [5)5chemas wWark with DB2 for i objects.
* % Work Management @-’Database Maintenance Manange database maintenance activities
* ﬁ Configuration and Service &Database Mavigator Maps  Work with Database Mavigator maps.
ek MNetwork N _ BRIS0OL Performance Monitors  Work with SOL performance monitors.
+ Integrated Server Administration Eﬂ S0L Plan Cache Wark with SQL plan cache snapshots and event manitors.
+ gy Security B4 Transactions Work with transactions.
+- @™ Users and Groups
-y Databases
SR rRCictest
+-|53) Schemas
+ Database Maintenance —
Database Mavigator Map
SQL Performance Monitor
+-B™ 50L Plan Cache
a+, .

o.a2 F;E;i:e:zsactms To Start Run SQL Scripts
+ Backup

EH 1mport data into a table
B Export data from a table or vi
¥ ¥ Help for related tasks

Hinl Create a new SOQL performance monitor

24
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Run SQL Scripts Settings

= Set up your default environment

= CONNECTIONS -> JDBC Settings

= Can set:
SQL or System Naming Convention
Schema list override or use libl
Isolation level
Some Performance Settings
Some translation settings

= OPTIONS
Check SQL Portability
Change Query Attributes
Allow Save Results to save into a
spreadsheet, for instance

25

B Untitled -

Run SQL Scripts - Ctcdbv7r1.rchland.ibm.com(Mcv7r1)

SEX]

File Edit View Run VisualExplain Monitor Options | Connection Help

(== § B PO O w§wd Connectto Database.

Use Tempaorary JDBC Settings..

Show JOBC Properties
< f EIEEE Eeﬁings... —

|SpecinyDBC settings for the connecﬁon]

Connected to relational database MCY7R1 on Ctcdby7r1.rchland.ibm.com as Mackd - 280704/ Quser/Qzdasoinit

B Untitled - Run SQL Scripts - Ctcdbv7r1.rchland.ibm.com(Mcv7r1)

ok

Messages I

File Edit View Run VisualExplain Monitor | Options Connection Help

RS 4 BRER PP DO O vstoponEnor

Ignare 'Object Not Found' on DROP

Check SQL Portahility

v Smart Statement Selection

v Display Results in Separate Window
Include Debug Messages in Joh Log
Run Statement On Double-Click
Defer Run Histary

Encoding for new PC files »

Change Query Attributes...
<-" Allow Save Results b
ate whether or notto display the Save Results action in the result pane context menu.

Results already open at the time of selecting the option will not be affected.
Results returned on stored procedure calls are also not affected

Selecting this option requires the use of scrollable cursors, regardless of the JDBC settings. |——
Connected to relational database MCW7R1 on Ctcdby7r1.rchland.ibl Please be aware that enabling this option may significantly affect performance.

Messages | Global Variables

© 2010 IBM Corporation
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]
..||

Run SQL Scripts

Create/save scripts for repetitive
tasks

Both SQL statements and CL
commands

Debug Stored Procedures

Do Visual Explain on queries, for
performance analysis and tuning

Syntax error highlighting

SQL state errors in message box,
including second level text

Prompting of CL commands

Support for Global Variables 7.1
(new tab)

26

& Untitled - Run SOL Scripts - Ctedbv#r1(C1040f40) *

=0k

File Edit ¥iew Run “isualBxplain Monitor Options  Connection  Help

e - R PIPDIOO wfuu @

SELECT * FROM Q552 5YSTABLES,

/¥ Display Program References */

QUTFILE(qtemp/dsppgmref);

SELECT * FROM gtemp.dsppgmref;

CALL Q5YS.CREATE_SQL_SAMPLE('SCHEMA-NAME'),

CL: DSPPGMREF PGM(DBZDEMO/(*¥ALL)) QUTPUT(*OUTFILE) OBJTYPE(*ALL)

TABLE_MNAME TABLE O
QHST100834 Q5SS j
QAANZLOG QSYS
QABNDEND QSYS
QABNDMEA, QSYS Jj
1] | b

Messages | el Variables SELECT * FROM QSY52.5YSTABLES

© 2010 IBM Corporation
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Creating a Schema (Library) with Free Form SQL

= CREATE SCHEMA MYSCHEMA;

Organizational construct
Library/Folder

= A stored procedure is shipped with IBM |
that can create sample schemas

27

CALL
CREATE_SQL_SAMPLE('CORPDATA’);

Contains tables (including sample data),
views, aliases, indexes, and Rl

CORPDATA is used in the SQL manuals
and labs

B Untitled - Run SQL Scripts - Tplxe4(Tplxe4) *

AEX]

File Edit View Run VisualExplain Monitor Options Connection Help

e - RRE FFDPOO Mhh @

call gsvs create_SCL_SAMPLE(SAMPLEDE);

337927 Quser Qzdasoinit

Connected fo relational database TPLXE4 on Tplxed as Mckinley -

Messages

© 2010 IBM Corporation
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SQL/CL Scripting with Assists

B Untitled - Run SQL Scripts - Ctcdbv7r1.rchland.ibm.com(Mcv7r1) * =

File Edit View Run VisualExplain Monitor Options Connection Help

EEFAREN V-1 3 TR T

= Enter SQL/CL Command

Undo Ctrl+Z

Ctri+A

Insert from Examples
« Choose from many prebuilt

Insert from Examples...
Insert Generated SQL...
SQL AssistiPrompt CL...

SQL Statements

= Right Click to get menu é

Find Next F3
Connected to relational d: ~ Replace ibm.com as Mackd - 280704/Quser/Qzdasoinit
S L Q SS i St/P ro t C L B sqL Assist - Ctcdbv7r1.rchland.ibm.com(Mcv7r1)
g p Outline Details
° W d d t h h s04 QL statement properties
izard guides you throu > — o
. (3 FROM (Source tables) SEMANEIDD
C reatl O n Cds SELECT (Result columns) ' SELECT Queries the data in one or more tables
h ‘fg WHERE (Row filter) " INSERT Inserta new row in a table
‘é} GROUP BY (Row groups) " UPDATE Updates existing rows in a table
§ 'i] HAVING (Group filter) rElEE - ki
4% ORDER BY (Sort criteria) SMOES WS oM. 1900
Connection
TEaRes
Database /Ctedbv7ri.rchland.ibm.com
_ UserlD  MACKD
SQL code
SQL validated Clear
SELECT *
FROM
OK Cancel Help ?

28 © 2010 IBM Corporation
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Generate SQL

Regenerate SQL CREATE/ALTER statements directly from the existing objects
« Helpful for when the original statements are no longer available
« Teach programmers about SQL syntax of objects

See what the SQL form
of my DDS-created files
would be like

@ System i Navigator
Fle Edt Vew Heb

=
2

B Untitled - Run SOL Scripts - Mysystem(Commondb) =JO&d
File Edit View Run VisualExplain Monitor Options Connection  Help

EFE s BRE PPIO O wiuw @

Examples | j Insert

- Generate SOL

Vand. bm.com: Tables _Database: Moyl Schema: QUQCENT
T

Include generating short
names of objects

- Wersion: WaR4MO 080210

- Generated on; 01/20/06 14:19:13
~ Relational Database: COMMOMNDE

- Standards Option: DBZ2 LDE iSetigs

Save to
‘SRCPF
-|FS file
-UTFS8 file
-Spread sheet

CREATE TABLE CORPDATA EMPLOYEE (
EMPMO CHAR(G) CCSID 37 MOT MULL ,
FIRSTHME WARCHAR({12) CCSID 37 MNOT MULL ,
MIDINIT CHAR(1) CCSID 37 MOT MULL ,
LASTHAME WARCHAR(15) CCSID 37 NOT MULL ,
WORKDEPT CHAR(3) CCSID 37 DEFALULT MULL ,
PHOMEMO CHAR(4) CCSID 37 DEFALULT MULL ,
HIREDATE DATE DEFALULT MULL ,
JOB CHAR(8) CCSID 37 DEFALLT MULL ,
EDLEWEL SMALLINT MNOT MULL ,
SEX CHAR(1) CCSID 37 DEFALILT MULL ,
EIRTHDATE DATE DEFALILT MULL ,
SALARY DECIMAL{D, 2) DEFALLT MULL ,
BOMUS DECIMAL(Y, 2) DEFALLT MULL ,
COMM DECIMALID, 27 DEFAULT MULL )
MNOT YOLATILE ;

CREATE IMDEX CORPDATA.EMPLOYEE 11
DOeS nOt g e n e rate R I o] CORPDATA.EMF‘LOYEE [ EMPMNO ASC , LASTMAME ASC ]
and triggers for tables |
TO SYSTEM NAME EMPLCOOOOL ; ﬂ
| Messages

29 © 2010 IBM Corporation
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Scenario

Find the first occurrence of “IBM” in a very large book...

What do you do first?

1 “_u Turn to the index!

In-dex Something that serves to guide, point out,
or otherwise facilitate efficient reference.

© 2010 IBM Corporation
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Creating a useful index

IS both a Science and an Art.




IBM Power Systems

DB2 for i

= Two types of indexing technologies are supported
Radix
Encoded Vector

= Each type of index has specific uses and advantages

= Respective indexing technologies compliment each other

= Indexes can be used for statistics (building a plan) and implementation (query
execution)

= |Indexes can provide RRNs and/or data

= |[ndexes are scanned or probed
Probe can only occur on contiguous, leading key columns
Scan can occur on any key column
Probe and scan can be used together

© 2010 IBM Corporation
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Radix Index

Database Table

MISS

ISSIPPI
002

OURI
003

001 | ARKANSAS
002 | MISSISSIPPI
003 | MISSOURI
004 | IOWA AR IOWA
005 | ARIZONA 004
|IZONA | | KANSAS
005 001

DISADVANTAGES:

= Very fast access to a single key
value

= Also fast for small, selected
range of key values (low
cardinality)

= Provides order

to random 1/O’s

= Table rows retrieved in order of key
values (not physical order) which equates

= No way to predict which physical index
pages are next when traversing the index
for large number of key values

© 2010 IBM Corporation
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Encoded Vector Index (EVI)

= |ndex for delivering fast data access in analytical and

reporting environments
Advanced technology from IBM Research
Used to produce dynamic bitmaps and RRN lists
Fast access to statistics to improve query optimizer decision making

= Not a “tree” structure
= Can only be created through an SQL interface or Navigator

for 1 GUI
New in 7.1\
CREATE ENCODED VECTOR INDEX MySchema.IXName Maintained
ON MySchema.TabName(KEY(s)) aggregate
INCLUDE ( SUM(SomeOtherColName));

J

© 2010 IBM Corporation
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Encoded Vector Index (EVI)

Symbol Table RRN

Key Value Include | Include 1 1
Code | Count 17 2
Sum() | Sum()

Arizona 1 5000 | 1500 | _ 2005__ | 0 3
i : 4

Arkansas 2 /300 | 3200 450 | 9
1 _l 2 5
7 6
Wisconsin 49 340 575 1200 50 7
Wyoming 50 | 2760 | 210 0 49 8
optional S 9

= Symbol table contains information for each distinct key value
- Each key value is assigned a unique code (key compression)

- Codeis 1, 2, or 4 bytes depending on number of distinct key values
- Enhanced ini 7.1 to include SUM and COUNT in the definition

= Rather then a bit array for each distinct key value, use one array of codes

© 2010 IBM Corporation
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Index ANDIng Zig Zag Example

State Workdept SELECT *
FROM EMPLOYEE
WHERE STATE = ‘MINNESOTA'
AND WORKDEPT IN ('B01', C01, 'EO1")

Intermediate Intermediate Final

RRN list RRN list RRN list

3 S . 3

5 N e 7

10 e— > 10 .

15 J R w 27 10 RI(|e|t3hresientT
10991 AND | 1999 1000 aseleecticz)%a
1005 (Merge] 1019 3001
1007 2035
3001 3001
3050 4100
State Workdepts

© 2010 IBM Corporation
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Autonomic Index Creation

= DB2 Optimizer can have DB2 automatically create a temporary index

= Both full and sparse (“where” statement added) indexes can be
created

= Temporary indexes are not used for statistics
= Temporary indexes are maintained
= COQE

Temporary indexes are not reused and not shared
Usually a bottleneck in query performance

Can impact overall system performance

Can increase the amount of temporary storage used

= SQE
Temporary indexes are reused and shared across jobs and queries
Creation is based on “watching” the query requests over time

Creation is based on optimizer's own index advice
Temporary index maintenance is delayed when all associated cursors closed

© 2010 IBM Corporation
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What should you do?

Create all advised indexes?

Nothing, let the system handle it?

Monitor, analyze, and tune important tables and gqueries?

© 2010 IBM Corporation
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System Wide Index Advice — right click on SYSTEM

¥ system i Navigator

File Edit ‘iew Help

— e T L R R L

25 S

db E|>‘<_|= |1 minutes old
Environment: My Cor Explore Jatabase: Tplxe5

=i Tples

; Cpen
=5 Basic Ope a

Description
Create Shortcut
"'@ Work Mar _ _ Work with DB2 for i objects.
Eﬁ' Configura  Customize this View ¥ ance Manange database maintenance activities
--[i Metwork or Maps Work with Database Navigator maps.
= Integrate Change Query Attributes Monitors Waork with 5QL performance monitors.
{3 i . Work with SQL plan cache snapshots and event monitors.
SECUMY | Database Navigator... 2L pan cache snap

=@ Users and

= @ Databasel  Health Center i Ilp&iex Advior

2wt Search Server for DB2Z for i

=@ r Run SQL Scripts... Condense Advised Indexes
Prune Advised Indexes
o .
SQL Plan Cache
k
Mew
-0 Dat .
_®.n. Properties
| = | R 15 ] >
Wy Tasks - TpixeS % Databases tasks
ll Add a connection & select schemas to display EH Import data into a table
B run an sQL script EH Export data from a table or view
i Map your database s Help for related tasks
Create a new SQL performance monitor
Work with Index Advisor. v

s«  Power your planet. © 2010 IBM Corporation



IBM Power Systems

Index advice

41

% ndex Advisor - Tplxe5

Fle Edit ‘iew Help

FERER| XY IEe 9 minutes old
Database: Tplxe5 Advised Indexes for Tplxe5

Table for Which System Schema Leading Keys Order

lEiasi e Schema System Name | Partition | Keys Advised e Advised Index Type
%, SUPPLIERS DBQTEA... DBQTEAMO1  SUPPLIERS Foral p... COUNTRY, SUPPKEY COUNTRY Binary Radix
2, DATES DBOTEA.. DBQTEAMO1  DATES Foral p... WEEK, DATEKEY WEEK Binary Radix
2 CUSTOMERS DBOTEA.. DBQTEAMO1  CUSTOMERS  Foralp.. CUSTKEY Binary Radix
% ORDERS DBQTEA.. DBQTEAMOI  ORDERS Foral p... SUPPKEY Encoded vector (not u
% ORDERS DBQTEA... DBQTEAMO1  ORDERS Foral p... SHIPDATE Encoded vector (not u
% PARTS DBOTEA.. DBQTEAMO1 ~ PARTS Foral p... PARTKEY Binary Radix
% ORDERS DBQTEA... DBQTEAMO1  ORDERS Foralp... YEAR, RETURNFLAG, QUA.. YEAR, RETURNFLA.. Binary Radix
% ORDERS DBQTEA... DBQTEAMO1  ORDERS Foral p... CUSTKEY Binary Radix
% ORDERS DBQTEA.. DBQTEAMO1  ORDERS Foral p... PARTKEY Encoded vector (not u
i QZGO000743  DBOQTEA.. DBQTEAMOL  QZGO000743  Foralp.. QQSYS, QQIOB, QQUSER,... QQSYS, QQJOB, Q...  Binary Radix
3 QZGO000365  DBOTEA.. DBQTEAMO1  QZGO000365  Foralp.. QOQSYS, QQUSER, QQIOB,... QOQSYS, QQUSER, ...  Binary Radix
% ORDERS DBQTEA.. DBQTEAMOI  ORDERS Foral p... CUSTKEY Encoded vector (not u
3 QZGO000784  DBOQTEA.. DBQTEAM0Z  QZGO000784  Foralp.. QQRID, QQSTIM QQRID Binary Radix
i QZGO000365  DBOQTEA.. DBQTEAM02  QZGO000365  Foralp.. QQC12, QQRID QQC12, QQRID Binary Radix
3 QZGO000365  DBOQTEA.. DBQTEAMOZ  QZGO000365  Foralp.. QQC12, QQRID, QQTIME QQCI12, QQRID Binary Radix
%, SUPPLIERS DBOTEA... DBOTEAMOZ2  SUPPLIERS Foral ... SUPPKEY SUPPKEY Binarv Radix

A

155 - 169 of ... objects

Power your planet.

&
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Index advise (Scroll right )

Index Advisor - Tplxeb

Fle Edt View Help

PRR|XE(SES |53m'|nutescuk:|
Database: Tplxe5 Advised Indexes for Tplxes

Last Advised for Times | Estimat.. | Reason Logic..| Maost| Aver.| Rowsin Table|NLSS | M. A
Query Use . pr.]?fi.- Advised : EEJE E:pi.. _ ,?f when Advised EE]E ? MTIUsed| MTICreated | MTI Last Used

1.00... 1000 *HEX

9/24/10 1:02:16 ... 4 00:00:... Row sele... 64 2 0 0

9/24/10 1:02:16 ... 4 00:00:.. Row sele... 64 2 1.00.. 1450 *HEX 0 0 =

9/24/10 1:54:54 ... 4 00:00.... Row sele... 64 2 2.00... 15000 =HEX 0 0

9/24/10 1:02:16 ... 4 00:00:... Row sele... 64 2 1.00.. 600572 *HEX 0 0

9/24/10 1:02:16 ... 4 00:00:.. Row sele... 64 2 1.00.. 600572 *HEX 0 0

9/24/10 1:54:54 ... 5 00:00:.. Row sele... 64 2 1.59.. 20000 =HEX 0 0

9/24/10 1:34:50 ... 5 00:00:.. Row sele... 64 2 2.00... 600572 *HEX 0 0

9/24/10 1:54:54 ... 5 00:00:.. Row sele.. 64 2 2.00.. 600572 *HEX 0 0

9/24/10 1:54:54 ... 5 00:00:.. Row sele... 64 2 1.40.. 600572 *HEX 0 0

9/24/10 2:22:27 ... 5 00:00:.. Row sele... 64 5 5.00.. 552 *HEX 2 1 9/24/10 2:22:27 F

9/24/10 2:32:22 ... 6 00:00:.. Row sele.. 64 118 42.6.. 871 *HEX 0 0

9/24/10 1:54:54 ... 8§ 00:00... Row sele... 64 2 l.62.. 600572 *HEX 0 0

9/28/10 3:44:36 ... 1 00:00:.. Row sele... 64 1 0.00... 591 *HEX 0 0

7/1/10 2:09:55 PM 1 00:00:.. Row sele... 64 1 0.00... 871 *HEX 0 0

7/1/10 2:09:55 EM 1 00:00:.. Row sele... 64 1 0.00.. 871 *HEX 0 0

6/24/10 4:53:20 ... 1 00:00:.. Rowsele... 64 1 0.00... 1000 *HEX ... ] ] |

£ | 11 }|
155 - 169 of ... objects | y

22  Power your planet. © 2010 IBM Corporation
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Create Index by....right clicking on Index advised

43

% ndex Advisor - Tplxe5

Fle Edit ‘iew Help

FERER| XY IEe 9 minutes old
Database: Tplxe5 Advised Indexes for Tplxe5
Table for Which System Schema Leading Keys Order A
e Schema System Name | Partition | Keys Advised JEETELIAL Advised Index Type
3, SUPPLIERS DBOTEA... DBQTEAMOL SUPPLIERS Foral p... COUNTRY, SUPPKEY COUNTRY Binary Radix
% DATES DBOTEA... DBQTEAMO1 DATES Foral p... WEEK, DATEKEY WEEK Binary Radix =
A CUSTOMERS DBOTEA...  DBQTEAMOL CUSTOMERS  Foralp... CUSTKEY Binary Radix
% ORDERS DBQTEA.. DBQTEAMOI  ORDERS Foral p... SUPPKEY Encoded vector (not u
% ORDERS DBQTEA.. DBQTEAMOl  ORDERS Foralp.. SHIPDATE Encoded vector (not u
A PARTS DBQTEA.. DBQTEAMO1  PARTS Foralp... PARTKEY Binary Radix
% ORDERS DBOTEA...  DBQTEAMOL ORDERS Foralp... YEAR, RETURNFLAG, QUA.. YEAR, RETURNFLA.. Binary Radix
% ORDERS DBQTEA.. DBQTEAMOl  ORDERS Foralp.. CUSTKEY Binary Radix
% ORDERS DBQTEA.. DBQTEAMO1  ORDERS Foral p... PARTKEY Encoded vector (not u
A QZGO000743  DBQTEA.. DBQTEAMO ralp... QQSYS, QQIOB, QQUSER,... QQSYS, QQIOB, Q... Binary Radix
A QZGO000365  DBQTEA.. DBQT | Ip... QUQSYS, QUUSER, QQIOB,... QUQSYS, QQUSER, ... Binary Radix
, ORDERS DBQTEA.. DBQTEAM( Sooe ™~ Foralp. CUSTKEY Encoded vector (not u
0260000784  DBQTEA.. DBQT Show Statements...  For aljp... QQRID, QQSTIM QORID Binary Radix
"QZG0000365  DBQTEA.. DBQT e X p... QQC12, QQRID QQC12, QQRID Binary Radix
A QZGO000365  DBQTEA.. DBQTEA QLU 363 alp.. QQC12, QQRID, QQTIME  QQC12, QORID Binary Radix
% SUPPLIERS DBOTEA... DBOTEAMO2 Foral p... SUPPKEY SUPPKEY Binarv Radix )

4 | 1

155 - 169 of ... objects

Power your planet.
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SQL Statement Analysis

= Database Monitor
Requires you to turn it on (iNav, also STRDBMON CL Command)
« Summary — no problem, run all day, but limited analysis available
« Detail - BE VERY CAREFUL
Performance hit may be significant
Captures SQL being processed by CQE as well as SQE
Try to collect problem statements/apps

Try to use FILTERS to isolate what you collect
Can send captured data to another system to analyze

= SQL Plan Cache
SQE Only
Data collected by system all day — with negligible impact to system performance
Can analyze statements while still running
Save (capture) SQL Plan Cache snapshots for later analysis
» Useful for comparing before and after

44 © 2010 IBM Corporation
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Starting a DB performance Monitor

) System i Navigator

File Edit ‘iew Hzlp

J{:E|X|@@ |Dminutescﬂd
Environment: My Connections | TolxeS: SOL Performance Monitors  Database: TpixeS
= B Tpixel ~ ]
E‘I Tplxe5 MName Type Status Schema
%5 Basic Operatons BlComcast COE Oonly June 29 Detailed Imported  COMCAST
B Work Management fRIDB2WEBQUERY MARCH 2008 Detailed Ended DBQSCHEMA
EE' Configuration and Service ERDBQTEAMO1 DB2 WebQuery data Detailed Imported DBQTEAMOL
=L Network Bl dbgteam01 Test_app runi Detailed Ended DBQTEAMO1
EI Integrated Server Administration ERIDBQteam01 Test_app run2 Detailed Ended DBQTEAMO1
= @8 Security GRIDBQTEAMO2 TEST_APP runl Detaled Ended DBQTEAMOZ
@@ Users and Groups ﬁDE-QTEﬂMDZ Test_app run2 Detayled Ended DBOTEAMOZ
Eﬂj Databases Bl delete trigger test Detailed Ended RXPT
5 | Explore INSERTCS 06518720001 Detailed Ended DENTON
= fig TpixeS Open INSERTCSJI0618730001  Detaled Ended DENTON
* & Schemas _ Create Shortcut INSERTN 0618710001  Detaled Ended DENTON
% Database Maintenanc  cystomize this View  * test 1 Detailed Ended MCAIN
~fia Database Navigator I _ test 2 Detailed Ended MCAIN
®:5:] SQL Performance Mo verty... test 3 Detailed Ended MCAIN
= SQL Plan Cache Import... er fire Detailed Ended RXPT
--’-t“'._*p Transactions Save List Contents... :gﬂce ; gf-':a?:eg immgeg Smggg
#-, OmniFind Text Searc) vice eLdle mpaorte v
Ak C ARA Mgl Trmmrbnd ATTI AR —
#-a3 File Systems n_ i | >

P{W Tasks - Tplxes lit Databases tasks ~
ll Add a connection [E select schemas to display EH Import data into a table =]
B run an SOL script EH Export data from a table or view
i Map your databaze s Help for related tasks w
11 - 17 of 42 objects | 4
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Analyzing Database (SQL Performance) Monitor Data

System i Navigator E
File Edit View Help
BR| XS @Ee fom
Environment: My Connections Ithdbv?rl.rdwland.ibm.com: SQL Performance Monitors  Database: Mcv7rl
+ (B Management Central (Erpsf4.rchland.ibm.cor| |
= . My Connections Name Type Status Schema Table Created By Date Created | Jobs
+ B 10.6.252.181 FDDCRANK ROA  263564.. Detailed Ended DCRANK ROA DCRANK 5/6/13 7:16...  263564/DCRANK/QPADEVO00G
w | 192.188.0.22 FIDENTON CURR  28003... Detailed Ended DENTON CURR DENTON 5/16/139:0...  280038/DENTON/QPADEV000G
= i 192.183.0.26 FRIDENTON GETDIAG 2341... Detailed Ended DENTON GETDIAG DENTON 12/4/12 3:3...  234192/QUSER /QZDASOINIT
* f o.19.47.23 FIDENTON REPEATLOOP23... Detailed Ended DENTON REPEATLOOP  DENTON 12/3/12 3:1...  234094/QUSER/QZDASOINIT
* = Ct‘jgm;’d"d:f”‘:"'_bbm'c°”‘ FHDENTON RLOOP! 2340... Detailed Ended DENTON RLOOP1 DENTON 12/3/123:2...  234094/QUSER/QZDASOINIT
- %B” _crgceraz r’j'sm'“m FHDENTON RLOOP2 2340... Detailed Ended DENTON RLOOP2 DENTON 12/3/12 3:2...  234094/QUSER/QZDASOINIT
o8 =) "?::kHZnaa :ment FHDENTON ROWNBR1 173... Detailed Ended DENTON ROWNER 1 DENTON 7/27/12 2:0...  173878/QUSER/QZDASOINIT
s v M
iy - I FRIDTNETTEST MONOO1  251... Detailed Ended DTNETTEST  MONDO1 MCKINLEY 3/1/13 1:33... Al jobs - filtered
[+ Configuration and Service YOS : ;
- L g Network BRdve Detailed Ended MCKINLEY QZGODODZ05  MCKINLEY 12/17/125:...  239682/QUSER /QZDASOINIT
i [y Tntagrated Server Administration FRldvemon20 Detailed Ended MCKINLEY QZGO0DDS1S  MCKINLEY 12/18/126:...  239946/QUSER /QZDASOINIT
+- @B security Fldvmons Detailed Ended MCKINLEY QZGOD0DS0S  MCKINLEY 12f18/12 3:...  239693/QUSER /QZDASOINIT
1 Lsere and —— BRji2_cqe14 Detailed Imported  JI2 QDBMNCQE14 MCKINLEY 10/18/129:...
g &) Databases Bji2_cqe 15 Detailed Imported  JI2 QDBMNCQE16 MCKINLEY 10/18/12 11...
g h Mcv7rl ince EJIZ_cqe 18 Detailed Imported J2 QDBMNCQE18 MCKINLEY 10/18/12 1:...
=+ (&) schemas r Maps Bji2_cqe20 Detailed Imported  JI2 QDBMNCQE20  MCKINLEY 10/18/12 3:...
[+ jglonitors ﬁjiz_cqe}} Detailed Imported Ja2 QDBMNCQE24  MCKINLEY 10/18/12 7:...
%jikeqo-@ Detailed Imported a2 QDBMNCQED4  MCKINLEY 10/17/12 11...
; BRMCKINLEY TEST ~ 239788... Detailed Ended MCKINLEY TEST MCKINLEY 12/19128:...  All jobs - filtered
: S T BRlPromo 2 BRMS No advisedi... Detailed Ended DC_467_8D QZG0000930  DCRANK 3/6/13 1:18...  252060/QUSER /QZDASOINIT
o OmniFind Text! BlPromo 2 BRMS with advise... Detailed Ended DC_467_3D QZG0000%31  DCRANK 3/6/13 1:28...  252060/QUSER /QZDASOINIT
=]
w02 Fie S\?stems i ﬁptdbmonﬂl Detailed Imported PT QZG0000752  MCKIMLEY 2/25{13 8:2...
(&l Backu BRPT  JOBCAPT 2618990... Detailed Ended PT JOBCAPT MCKINLEY 4/26/139:3... 261899 /MCKINLEY /QPADEVOO0X
J ]
@) Application Developmer QGPL DOUGTEST 25— —— | QGPL ‘DOUGTEST _ MACKD. 3/22/13 1:4... _256279/MACKD/QPADEV0009
+- [ AFP Manager BHQGPL  JAVA ) QGPL JAVA DENTON 11/30/10 2:...  All jobs
#- | Ctoperf.rchland.ibm.com BRQIBMDB2COEQ Analyze... QIBMDB2COE  QDBMNCQED1  MCKINLEY 9/12/12 11:...  All jobs
+ I Ctcweb54.rchland.ibm.com ﬁ 3 gD ¢ s
il it QIBMDB2COEQDBMNCG | Show Statements... QIBMDB2COE  QDBMNCQEO1 MCKINLEY 9/11/12 1:5...  Alljobs
. Q;JSBa;cc c;;egr:ﬁ;'j'sm’m BRQIEMDE2COEQREMNCG  Compare... QIBMDB2COE  QDBMNCQED1  MCKINLEY 2/3/13 2:16...  All jobs
SF £ Work Management FHQIBVMDB2COEQDINNCG  Comments... QIBMDB2COE  QDBMNCQEO1 MCKINLEY 2/27/139:2... Al jobs
- B2 Configuration and Serv BRI QIEMDE2COEQDEMN peie. —] QIBMDB2COE  QDBMNCQED2  MCKINLEY 2/27/13 10:...  Alljobs
-0 5 Network ration B QIBMDB2COEQDEMNC " QIBMDB2COE  QDBMNCQED3  MCKINLEY 2/27/13 11:...  Alljobs
— name... . .
+- I Integrated Server Adm ERIQIBMDB2COEQDBMNCG oo QIBMDB2COE  QDBMNCQEO4 MCKINLEY 2/27/13 12:... Al jobs
[+ Security ™ BRIQIBMDB2COEQZDASMT  Properties QIBMDB2COE  QZDASMOND2  MCKINLEY 2/27/13 10:...  All jobs - filtered
[+-@§® Users and Groups ] L BN 2 L e T Y IT) ==muscs L
.8 Natzhaces e (2 sl ]
< | 11
" Databases tasks
Tasks - Ctedbv7r 1.rchland.ibm.d () select schemas tn disnlay [T Imnart data intn = tahle
ll Add a connection Select schemas to display [ 1mport data into a table
Run an SQL script [ Export data from a table or view
Map your database 4 ? Help for related tasks
w SQL performance monitor

46
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Show Statements (consider Filtering)

= Filter to minimize statement
|Oad | ng tl me and an alyS|S 8 statements - JI_qzdasoinit02 - Ctcdby7r1.rchiand.ibm.com(Mcv7r1) (=%

Filters to apply: 4 statements:

-

[ =

[~ Statements that ran on or after this date and time

= Sort on any column to zero in B

on what you are looking for |
Longest running statements
User or job specific
statements T

[ Statements - JI_qzdasoinit02 - Ctcdbv7r1.rchland.ibm.com(Mcv7r1) Q@
Filters to apply: : Staterents: | — S —
I~ Minimum runtime for the langest execution of the Start Time (‘ Most Expensive Time | Total Processing Time al Times Run Average Processing Time | Statement
101712 10:01:46 PM 1 0.0551 SELECTPSE~ |
I j 1 .J 1017112 10:01:51 PM 0.0303 1 0.0303 SELECT LGF
I~ Staternents that ran on or after this date and fime || 10717112 10:01:46 PM 0.0187 0.0388 1 0.0388 SELECT PLL
,ﬁ Iﬁ 10117112 10:01:58 PM 0.0182 0.0363 1 0.0363 select MEMH
1011712 10:02:08 PM 0.0137 0.0137 1 0.0137 UPDATE GBI
I~ Statements that reference the following objects: || 10/17/12 10:01:40 PM 0.0117 0.0120 1 0.0120 SELECT REF
10/1711210:01:51 PM 0.0094 0.0099 2 0.0043 insertinto GE
- ||101711210:01:51 PM 0.0060 0.0125 1 0.0125 SELECTa.Q ,h_l
Reset All Filters =1 hanznz 10018 e 0.0057 0.0057 1 0.0057 SELECT S5¢
_— “ || 101711210:01:48 PM 0.0057 0.0057 1 0.0057 SELECT PR
1011711210:01:53 PM 0.0055 0.0057 1 0.0057 SELECT LE# J:'
A I 10117112 10:01:48 PM 0.0055 0.0055 1 0.0055 SELECT 5S¢ =
10117112 10:01:50 PM 0.0052 0.0052 1 0.0052 INSERT INTC
10/17/1210:01:48 PM 0.0051 0.0051 1 0.0051 SELECT 5S¢
10/17/1210:01:56 PM 0.0050 0.0054 1 0.0054 SELECTLE#
10/17/1210:01:58 PM 0.0049 0.0108 1 0.0109 SELECT*FF
:_J 10/17/1210:01:58 PM 0.0048 0.0098 1 0.0096 select MEMH
[~ Statements that contain the following text 1017/1210:01:48 PM 0.0047 0.0047 1 0.0047 SELECT 58¢
101711210:01:48 PM 0.0047 0.0047 1 0.0047 SELECT S8¢
101711210:01:48 PM 0.0047 0.0047 1 0.0047 SELECTSS¢_|
10M711210:01:53 PM 0.0045 0.0049 1 0.0049 SELECTLE#
101711210:01:51 PM 0.0044 0.0093 1 0.0093 selectREPF
101711210:01:48 PM 0.0039 0.0039 1 0.0039 SELECT 88¢
1011712 10:01:47 PM 0.0033 0.0035 1 0.0035 SELECT LE#
1011712 10:02:03 PM 0.0022 0.0024 1 0.0024 SELECT REF
10/17/12 10:02:00 PM 0.0011 0.0022 1 0.0022 SELECT*FF
101712 10:01:52 PM 0.0007 0.0008 1 0.0008 SELECT TAE v
d 1 et
G EeE Colurmns... Save Results.
> | 1 Lj Close Help ?
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Live Analysis through SQL Plan Cache: Show Statements
]33

@ System i Navigator
File Edit View Help
2

| Environment: My Connections

298 minutes old
Schema: DBC

| TplkeS: Tables  Database: Tplxes

+ Q5Y52
+ QTEMP
+ SYSIBM
+ TESTDBTOM
+- 0% Database Maintenance
i Database Mavigator Maps
Bl SQL Performance Monitors
Al 1
Explore
Open
Create Shortcut
Customize this View

+- %% Transact
+- 5, OmniFine
+-o3 Fle Systems
* Backup
+-@ Application Des

o [ AFP Manager | IS

Properties

]

Mame

System MName

Partitioned

O CUSTOMERS
Ed DATES

[ DBMONDATAZ
O DEPTS

[0 ORDER_SUMMARIES
0 ORDERS

O PARTS

[ QZGO000365
I QZGD000784
I QZGD000786
EH SUPPLIERS

£

CUSTOMERS
DATES
DEMONDATAZ
DEPTS
ORDER_SUMS
ORDERS
PARTS
QZ2GO0O00365
QZ2GO0007 54
QZGO0O007 36
SUPPLIERS

MO
MNO
MNO
MNO
MNO
MO
MO
MO
MO
MO
MO

My Tasks - Tpixes T
il 2dd a connection [E select schemas to display
B run an SOL script
% Map vour database

EH Import data into a table
B Export data from a table or viey
b 2 Help for related tasks

Work with SQL statements in the system SQL plan cache.
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Filtering

* SQL Plan Cache Statements - Tplxe5(Tplxe5)

Filters to apply: :‘: Statements:

[ Minimurm runtirme for the lonoest execution of the

| :l |Secnnds J

[ Staternents that ran on or after this date and time:

| = | =

[ Top'n' most frequently run staterments:

=

[ Top'n' staterments with the largest total accumula

=

[ Statements the following user has ever run:

[ Staternents that are currently active

[ Statements for which an index has been advised
[ Statements for which statistics have been adviser
[ Include statements initiated by the operating syste

[ Statements that reference the following ohjects:

= _

K

[ Staterments that contain the following tesxt:
Status: Click Apply or Refresh to load the list | | Setmaf |

| S

-
4 | Ll_‘ Close | Help |‘?|
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Save statements to a Plan Cache Snapshot

‘tt SQL Plan Cache Statements - Tplxeb(Tplxeb)

Filters to apply: — I: Staterments:
Last Tirme Run

!

[~ Minimum runtime far-

v Statements thatran o

T =

[~ Top 'n' most frequentl

=

[~ Top 'n' statements wil

=

[ Statements the follow,

| ' Save Statements to SOQL Plan Cache Snapshot - Tplxe&(Tplxeb) P.9 1| o
[~ Staterments that are d Mame:  |DernoSnapshot ..
[~ Statements for whichl Schema: | DEQTEAMO 2 =] 1]

[~ Statements for whic 2
[ Include staterments in 10MM0 2:585:54 Al SBL . . 2
Information
[~ Staternents that refere 1001010 7:31:30 AM n . 1.9261 2
10MM0 2545484 Akl Infarmation successfully saved ta 1.8908 2
Schema 1AM 0 105258 PM DermoSnapshot 1.8033 1
10000 74011 AM 1.6885 2
100310 10:30:44 PM 1.6125 1
10MM0 259554 Al 1.3927 2
10MM0 25554 Aw 1.3762 2
1001110 7:45:56 AM 1.2913 1 -
[ Staternents that conts LI | » |

Status: Complete - filkered results

Columns... Save Resulis. . | Refresh

4| I blv Close | Help |‘?|

so  Power your planet. © 2010 IBM Corporation
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Analyze the snapshot

¥ System i Navigator

Same options

File Edit View Help .
> i avallable fOI’ 0 minutes old
| Environment: My Connections M0n|t0|‘s Database: Tolxeb
+ QSYS2 System Schemsz ~
* QTEMP y, roerema
-l 5YSIEM 4 May 2010 COMCAST COMCAST
+ TESTDBTOM DBOTEAMO2
+- % Database Maintenance =4 Fineco ECO FINECO
fin Database MNavigator Maps = IMMT1  Show Statements... 2IMMT 1 DB2IMMT1
Bl SQL Performance Monitors =l Llevy b Compare... VYHOME LEVYHOME
-- ™ SQL Plan Cache B Llevy H  comments... VYHOME LEVYHOME
< g3 SOL Plan Cache Snapshots > g Levy ! VWHOME - LEVYHOME
SOL Plan Cache Event Monitors Delete...
£, e . B PCSMNE  pename... BMCOEMLB CQIBMCOEMLB
*™ Transactions =3 QIBMC BMCOE QIBMCOE
* s, OmniFind Text Search — |@QBMC  properties BMCOE QIBMCOE
@ File Systems v | |E3 QIBMC BMCOE QIBMCOE
< = < | >

FIMy Tasks - Tpixes
Il Add a connection [E) select schemas to display
& run an SQL script

i Map your database
[===8
15 - 26 of 30 objects

"‘r Databases tasks

EH Import data into a table
EH Export data from a table or viey
» 2 Help for related tasks
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Invoking Visual Explain

= Visually explain how the statement was processed by DB2
Incredibly powerful information
Right click on a statement

) Statements - sports auth AFTER - Ctcdbv7r1.rchland.ibm.com(Mcv7r1) E]@
Filters to apply: : Staternents:
I~ Minimum runtime for the longest execution of the Start Time ] Most Expensive Time Total Processing Time Total Times Run Average Processing Time | Statement
216131 3 1QRangy 186.8084 1 186.8084 selectINVBA ~ |
| = = 2713 5 106.1415 1 1051415 DELETE FRC
I” Statements that ran on or after this date and time || 2/7/13 7 43.8737 1 43.8737 Delete From
- - 2ATM3 B2 wark with SQL Statement and Variables |9 43.5869 1 43.5869 Insert Into PL
I ﬁ I :; 20713 6:2 Save to New... g 40.2418 1 40.2418 InsertInto Mh
™ Staterments that reference the following objects: || 27113 6:2 ~worwr ~rod8 391908 1 391908 InsertInto PL
207113 952111 AM 35.2993 35.2993 1 35.2993 UPDATE TRI
- || 207113 7:05:31 PM 33.6867 33.6867 1 33.6867 Delete From
;J 2070113 7:00:20 PM 29.7109 29.7109 1 29.7109 Delete From
T 2i7M3 6:49:03 PM 241185 241185 1 24.1185 Delete From
207113 9:59:07 AM 228179 228179 1 22.8179 UPDATE TRI
20713 6:28:20 PM 22.4849 22,4849 1 22,4849 Delete From
207113 6:27:48 PM 21.3828 21.3828 1 21.3828 Insertinto PU
207113 6:21:23 PM 20.9400 20.9400 1 20.9400 Delete From
2i7TM3 6:37:30 PM 16.7651 16.7651 1 16.7651 Delete From
20713 6:24:37 PM 16.4785 16.4785 1 16.4785 InsertInto PL
Ll 2iTM36:51:32 PM 11.3556 11.3556 1 11.3556 Delete From
[~ Statements that contain the following text: 207113 6:25:19 PM 10.5452 20.8070 2 10.4035 Insert Into PL
217113 6:31:55 PM 10.1849 10.1849 1 10.1849 InsertInto PL
27113 6:39:49 PM 10.0487 10.0487 1 10.0487 Delete From
2i7TM36:05:10 PM 9.9211 99211 1 9.9211 InsertInto PL
2iTM36:18:53 PM 8.2384 8.2384 1 8.2384 InsertInto PL
2713 6:19:41 PM 8.0439 8.0439 1 8.0439 Delete From
217113 6:02:10 PM 7.9546 7.9546 1 7.9546 Delete From
206113 11:07:59 PM 7.2867 7.2867 1 7.2867 with ovr (LPS
2iTM36:20017 PM 7.2786 7.2786 1 7.2786 InsertInto PL
20713 6:24:39 PM 6.7756 6.7756 1 6.7756 Insertinto PL+
| | *
Status: Complete Columns... Save Results... I Refresh I
Reset All Filters
4 I ] _'J Close I Help |”|
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Visual Explain

= Active window - Look at DB objects
(indexes, constraints, etc.) involved

= Attributes show all the settings that
Impact query optimizer
Labels include optimizer’s
estimates
SQE plans show decomposed
SQL statement for each
operation

= |con Highlighting to speed analysis
Expensive nodes
Index Advised nodes

= Debug messages help bridge to
picture

53

5 Visual Explain - Ctcdbvir1(C1040£40)

/o

File ‘iew Actions Options Help

B3 BAAD [ R @E T oh &

Y

FlmlSeled.

é
Hazh5an

|
£

Temparary Disiindt Hazh Tabke
$
Hasiad Loap Jaln

£
oI

Tabk S=n Lagk:
MOPLOCATIOND M

Za

Logle

T.
it

EVIZymbal Tabke Prabe

MR EVILOCEUY

4

ol

Attrbute | Value

Time Information

Tirmestamp for Creation of Monit..  2010-04-28-08
Statemnent Start Timestamp 2010-04-28-08
Staternent End Timestamp 2010-04-28-08
Total Estimated Run Time (ms) 008

Actual Runtime Information

Optimization Time (ms) i

Run Time (ms) 5

Staternent Open Time (ma) hat Available
Statement Fetch Time (ms) 5

Staternent Close Time {ms) hat Available
Rows Fetched 1

Total Times Queryas Run 1

Total Time Far All Runs {ms) i
Synchronous Database Reads 0o
Asynchronous Database Reads 0.0

Paie Faults 1

Temporary Storane Used (MB) 1

Total Times Temporany Results .. 0.0

Reason Temporary Result¥as .. Mo Existing Ter

Information about SOL stateme...

Statement Number 158 .

selact| State, |.City, Sum{quantity as Totalltems, Sumi{amount) as totalSales from Sales 5 JOIN LOCATIONDim L an

lacationid= 5 Locationid Whare | state = ¥ GROUP BY | State, |.City

Ctatorannt tond |

5 l'-v..l-.;l"n\-:--— ER R -
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Visual Explain — Index Advisor

*11 Visual Explain - Tplxe5.rchland.ibm.com(Tplxe5)

File Optiohs  Help
Bo ORAL o mET| o]

Fﬁ Al  Aftribute Valug

Statistics and Index Advigor | "
Time Information
Timestamp for Creation of Maonitar Entry - 2008-02-21-12.11.44
Staternent Start Timestamp 2008-02-21-12.11.44
Staterment End Titmestamp 2008-02-21-12.11.44
Total Estimated Run Time {ms a0 . : :

(ms) | YWiew Actions  Options Help
Actual Runtime Information . Zoom ’
Optimization Time (ms) 4 [ Chiardio
Run Time {ms) 13
Staternent Open Time (ms) 13 lcon Spacing 4
Staterment Fetch Time {ms) Mot Available Cirientation b
Staterment Cloge Time {ms) Mot Availahle
Rows Fetched 1 Arrow Labels ]
Total Times GueryWas Run 1 lcon Labels r
Total Time For All Runs (ms) 14 Highlight Expensive lcons
Synchronous Database Reads Mot Availahle . .
Asynchronous Database Reads Mot Available Highlight Incex. - >
Page Faults Mot Availakle Highlight LPG :
Highlight Materialized Query Tables
Information about SOL statement exe...
Table Soan Staternent Murnber 24

Staternent Function Select

QSYsz SYS'XADV Staternent Operation Open
Staternent Type Cynamic
Statement Mame STMTOO44
Staternent Outcome nsuccessful

| Jﬂ
C‘fil Foturn mada -RRER
4 3
4 [

select * from gsys2.sysixadv where tahle_schetma = MCAIN'

Statement text

Fower vyOur i lcmnet © 2010 IBM Corporation
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Index Advice at statement level
= Click on walking shoes icon
= Click on CREATE to walk through creation of index
1 983 Visual Explain - sports auth AFTER - Ctcdbv7r1.rchland.ibm.com(Mcv )
: File View Actions Options Help
RN EEEE
;J =
o0} Index and Statistics Advisor - Ctcdbv7r1.rchland.ibm.com(Mcv7r1) w
[index Adisor] statistics Advisor |
Itis recommended that the following indexes be created:
— o ned| | Create | TableName | Schema Columns
Py L e v INVBAL MM4RALIB ISTORE =
MList  Nested LoopJoinv\Of\ v INVBAL mMM4R4LIB NUMBR
v TELSTR MM4R4LIE TRHDO
Ind rPOLL
CLDT
SDAT
4 TBLSTR MM4R4LIB Binary Radix RHDO
[POLL
TCLDT
TRMNUM
STSDAT e
v INVMST MM4R4LIB Binary Radix J INUMBR Ll
4 I i3
u Create ... I
55 Power. 1 br= oK l Help |9| orporation
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Indexing Strategy — Case Study

O.Custkey = C.Custkey
322 MB

Part _Orders 1,500,000 rows

O

15 GB
60,000,000 rows O.Partkey = P.Partkey

595 LPAR - V5R4

(4) CPUs

10 GB in memory pool 236 MB

(45) 70 GB disk units 1,600,000 rows

s  Power your planet. © 2010 IBM Corporation
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Indexing Strategy — Case Study

= 80 SQL requests from a single JDBC connection...
2 SETs
53 SELECTs
15 INSERTSs
5 UPDATEs
15 DELETES
73 via SQE

5 via CQE = Scenarios...

No indexes

Indexes on join columns only
4 radix indexes

Indexes for selecting, joining,
grouping, ordering

13 radix indexes

*2 encoded vector indexes

© 2010 IBM Corporation
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Indexing Strategy — Case Study

Indexes on join columns only

v’ create index part_orders_ix1 on part_orders

v’ create index part_orders_ix2 on part_orders

v’ create index customers_ix1 on customers

v’ create index parts_ix1 on parts (partkey);

Index for selecting, joining, grouping, ordering

(custkey);

(partkey);
(custkey);

v’ create index part_orders_ix3 on part_orders (returnflag, custkey);

v’ create index part_orders_ix4 on part_orders (shipmode, custkey);

v’ create index part_orders_ix5 on part_orders (orderkey, linenumber,
custkey);

v’ create index part_orders_ix6 on part_orders (orderkey, custkey);

v’ create index part_orders_ix7 on part_orders (returnflag, partkey);

v’ create index part_orders_ix8 on part_orders (shipmode, partkey);

v’ create index part_orders_ix9 on part_orders (orderkey, linenumber,
partkey);

v’ create index customers_ix2 on customers (customer, custkey);

v’ create index parts_ix2 on parts (part, partkey);

v’ create encoded vector index part_orders_evil on part_orders (returnflag);

v’ create encoded vector index part_orders_evi2 on part_orders (shipmode);

© 2010 IBM Corporation
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Indexing Strategy — Case Study Results

7,000 '\7
6,000 '/
5,000 A

4,000 ?

3,000 /

2,000 -

1,000 -
04

" Total Runtime
Max Runtime

Avg Runtime

Join IX o IX
Total Time Max Time Avg Time
All Indexes 23.547 2.493 0.076
Join Indexes 5,138.851 1,249.081 20.975
No Indexes 6,302.275 1,533.910 20.265
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Starting Health Center — Right Mouse Click on DB name

File Edit View Help

5 175 minutes old
| Environment: My Connections | Ctetest: Ctctest  Database: Ctotest
+ I Ctcperf ~
- || Ctctest | Name Description
+)-13% Basic Operations [E5chemas Work with DB2 for | objects,
+-E Work Management Ik Database Maintenance Manange database maintenance activities
+ ﬁ Configuration and Service &Datahase Mavigator Maps  Work with Database Mavigator maps.
* Network o . %SQL Performance Monitors  Work with SQL performance monitors,
a E Integrated Server Administration Eﬂ S0L Plan Cache Wark with QL plan cache snapshots and event manitars.
+ gy Security 'i"._t\Transan:ﬁnns Work with transactions.
+ @™ Users and Groups

gy Databases
N
1 Explore
Open W
Create Shortout
Customize this View 3

+

.'
4 Change Query Attributes

= r:.% Fi Database Mavigator...

+ 2] - N
A A ndex Advisor oW

£ Run SCL Scripts...
im SQL Plan Cache
Add a con e , IE5) select schemas to dizplay B Import data into a table
= run an SCL script EH Export data from a table or view
Properties Map your database k ? Help for related tasks

Hiyl Create a new SQL performance monitor

1 -6 of 6 objects
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Health Center

Overview to see database
object counts by category

View database wide or schema

specific
% wildcards can be used

Capture to history file

View history of counts for
trending

Environmental Limits

62

% Health Center - Ctcdbv7r1 {C1040140)

BEX

Overview | Environmental Limits | Activity| Size Limits | Design Limits

Seftings far analysis

Schema: DE2DEMO

Metric - 42810 12:47:48 PM

Metric - 428110 12:47:43 P Yalue

{53 Schemas 1

-0 Tables

- # Views

- Indexes

- & Binary radix indexes 17

- &% Encoded vector indexes

711 Constraints

H- ] Trigoers

i3 Aliases

]@ Procedures

7B Functions

-85 Miscellaneous

-[B¥ Sequences

-\ Glohal variables

-l 5QL packages

----- & [ User-defined distinct types

-5 ¥5R objects

-, Testindexes

@ Journals

1]
1]
1]
1]
i User-defined array types il
1]
1]
1
3
0

- Journal receivers

DEZ2DEM

~HE Scherma mask

Refresh | Wiewy History... Save... |
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Monitoring Long Running Jobs — Database Maintenanace

(7.1)

2 Systemn i Mavigator

=) [=0, <

Eile Edit Wiew Help

5 | 58 [

30 rminutes old

| Enwironment: My Connections

| CrbcdbwFrl: C1040F40 Database

1 C1040F40

+ @ Managerment Cenkral (Chow7 10

= ﬁ My Zonnections

CkecdbwFrl

Easic Operations

Work Management
Zonfiguraktion and Service
Mekvaork,

Integrated Server Adminiskration
Securiby

Users and Groups
Dat:abases

o

| GREDLR D

B iC1640F40]
= EEI Schermas
S| EPL
o SPLMCHRM
@U Database Maintenance
‘E:; Zheck Pending Constrainks
S Index Builds
S Index Rebouilds
[ Table alters
[ Table Reorganizations
= Texk Index Build
% Database Mawvigakor Maps
SL Performance Moniktors
+- ™ SoL Plan Cache
+ '—‘i‘.«_‘p Transackions=
55, OrmniFind Text Search
=2 File Syskems
Backup

Application Development

T

Add a connection

1 - 7 of 7 objects

I are

[E]Schemas

@'-‘Database Mainkenance
&Database Mavigaktor Maps
%SQL PerFormance Monitors
Eﬂ S2L Plan Cache

“-‘p._“p Transackions

G55 QroniFind Text Search

[£5] Select schemas ko dizplasw

E Rurn an SO0 scripk

Map wour dakabase

D escription

wWork with DEZ For i objecks.

Manange database mainkenance activities

wWork with Database Mawvigaktor maps.

wWork with S2L perfFormance monikors,

work with 2L plan cache snapshots and event mon
worl with transactions.

CmniFind Text Search Serwver For DBZ For i,

M import daka inko a table
[ Export data From a kable or wiews

b “* Help for related tasks

63
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Table Re-orgs (as an example)

0 System i Mavigator [__][E]w

Eile Edit Wiew Help

0 minutes old
| Enwironment: MMy Conneckions | _tcdbwFrl: Table Reorganizakions Database: Z1040F40
g.l. #“ML Schema Repositorsy {.‘E_h_
55, OmniFind Text Indexes M ane Schema
+ ZiEPL

+ SPLMCHRM
- @U Database Mainkenance
‘I‘:-I— _heck Pending Zonstrainks
i Index Builds
i Index Rebuilds
O Table alters

5m, Text Index Builds
% Database Mawigator Maps
SIL Performance Monitors
E™ s2L Plan Cache
s Transackions

=55, QOmniFind Text Search
=i, Text Servers

l5m, Text Indexes *u*

Ty Tasks - Ckcdbw?Fril
il Aadd a conneckion

elect schemas to displayw M import data inko a table _
FRun an 3L scripk M Export data From a kable or
Map wour daktabase L ? Help For related tasks [ |

—_ —_ -

0 objects
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Reorganize Table Progress Monitoring

= New reorganize table options:

Allow suspend (cancel)
Allow online access
Allow changes

Influence when to rebuild access
paths

= Allow reorganize to be
suspended and resumed later
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[+ Allow recrganization to be susperded

[0 Reorganize ISNAVRGTST.RGZ001 - Mysystem [Q@ﬁ
Reorganize the table
(" By compressing out deleted rows
~
(+ By selected index
[Table key =l
Table partition: [First partition -]

[v Allow users to access the table during reorganization (Online)
[+ Allow changes to the table during the reorganization

Access paths: |Rebuild at the end
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Show Command |
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Right Mouse click on the reorg to see status

M Reorganize MJATSTZ. DEBITXTIBL - Ctcdbw7r1(C1040f40) = =S

Status=s: In progress

? Preparation phase 1 050 -:Dr‘r‘nplete:l
= FReoorganization phase
eEmmmy Rearganizing rovwwes (A4S EFS carmpletel
[ ssa i Febuilding access |::|a| Frogres:=. ||:|:|r‘r‘|plete:|

Cetail=:

Fartitionr:
Feordganize thhe tabhle By

Fir=t partition
Cormpressing ot delet. .

o Freordanization 1o be suspendad: =
oy Lser=s o acce=s=s the table during reordanization (Coonlines: =
oy changes o the tabale duaring reaorganization: =

Febuuild atthe end
o011 FrEEBYyOUu=erfardasal. .
12350196

oo e=s=s path=:
Feordganization jobk:
urrent nurrmber of rowves=s:

HRurmber aof deleted rowes: FEHEHEES
Rurmber of rowws o reaorganize: S=F01 =1
Farallel dedrese requested: 12

(]

Farallel dedree u=s=ed:
Total Elapseaed tirmene:
r—listnr'_lur

D=2

Ar2F010 94145 A to 40527010 942008 Onis D=2

T | ] Tt | % e ZDocumenks L. " % Do curmeEnks L. " 15? urnkitl=d - FPaink | I

66 © 2010 IBM Corporation



IBM Power Systems

DB2 for | Center of Excellence (Lab Services)

= How can we help?

= |IBM i for Business Intelligence Installation Services

= DB2 Web Query Getting Started Servlgq;

= Query/400 Modernization Services i}mﬁi’

= DB2 for i Modernization Workshop(s)

= DB2 for i SQL Performance Workshop

= DB2 for i SQL Performance Health Check

= DB2 fori Very Large Database (VLDB) Assessment*
= DB2 for i remote database administration and engineer services 7&?‘5

For more information, contact Mike Cain (cain@us.ibm.com)
Or Douqg Mack (mackd@us.ilbm.com)

IBM Systems and Technology Group Lab Services

Helping our clients WIN the race
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