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Where do we start?
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So many places to look... 5
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The politics of performance
» The data base administrator role
« Management expectations
» DBA expectations

Performance Tuning Playbooks
« DB2 for z/OS
« DB2 for LUW

DB2 biggest performance issues
« System related
» Tooling
Performance Touch Points with
DB2 for z/OS




The data base administrator role

Protection of the company's data assets
Availability of the company's data assets
Fast delivery of the company's data assets
Provide analysis on problems as required

Protection, Availability, and Speed are the goals.




Performance aspect —
logging/recoverability

Protection of the company’'s data assets

» Adequate backup and recovery

» Retention of logging media P

- Ensuring adequate storage and retention of | DB2 9 for z/08: Using
logs and backups the Utilities Suite

« Performing disaster recovery scenarios

Description of the utilities and recent
enhancements

DB2 9 for z/OS: Using the Utilities Suite
February 2010 S$G24-6289-01

Davy Goethals
Armin Kompalka

Mary Petras

ibm.com/redbooks Re d b 0 0 ks




Performance aspect —
application and SQL, maintenance

Availability of the company's data assets

* Reviewing data paths into and out of the DBMS
« Efficiency
« Connections
* Minimal server "hops*
« Qutage prevention

* Routine maintenance (data growth)

* Application usage
(OLTP vs Batch vs BI)
« SQL coding

« Maintenance
« Manage for growth
 Data archival/purges




Performance aspect —
SLA/SLO

Fast delivery of the company's data assets
» Creation of and meeting service level objectives
» Access paths and access strategies

 Ensure the data is delivered as quickly and efficiently as
possible

* Performance data collection
 Measurable SLA/SLOs
 Object placement and I/O




Management’s expectation & perspective - %

. ] SHARE
« Ability to look at the overall environment Ty - Gomcors s

« Make projections on the growth
* Plan for any future projects

Motivation: To rein in spending and control costs

To an I.T manager perspective:

« Making a pretty good estimate on how much the overall
environment will grow

* Resolve outstanding issues that would enable postponing upgrades

* Not being blindsided by an issue not caught by the database
administration staff



Data base administrator's perspective

« Faster mean time to problem resolution

« Get to the problem faster than having the users complain to
his manager

Motivation: To not be blindsided by a problem

To a DBA this translates to:
* Monitoring by rules

* Responding quickly to the problems when they happen
» Planning for that next growth issue

SHARE
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A few words on performance “politics™

« Usually do not happen when applications are...
« Unit tested
« System tested or shakedown tested
* Integration tested

« But when they happen, DBAs ask...
* |s this a one-off situation?
* Or is this a new “steady state”?
* New workload

 Existing work changes
* DBA misstep

The DBA “unwritten” Code
(1) To minimize problem phone calls

(2) To make the on-call rotation a non-item task
(3) To never receive the problem from your boss




A few words on performance “myths” =3

...We’re getting performance

Technology - Connections - Results

..If we tune the environment, Better approach:

we can reduce MIPS being \

used by the application...” * Tune the application

« Put the “spikes” in context

..Performance tuning is / * New app(s)?

easily resolved by finding « Change in app(s)?
the SpikeS and CorreC’[ing for . Change in environment?

those spikes...” « Continued growth?

> -+ Consistent measurement —
How do you know there is

roblems in . We
P poor performance?

did not change anything...”
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« The politics of performance
» The data base administrator role
« Management expectations
» DBA expectations

- Performance Tuning Playbooks
« DB2 for z/OS
- DB2 for LUW

- DB2 biggest performance issues
« System related
» Tooling
* Performance Touch Points with
DB2 for z/OS




System-level vs. Local:
Symptoms & Causes

» Performance problems come in two main flavors
* Localized, impacting a subset of statements or applications
« Broad-scope, impacting the entire system
« Many individual problems can combine to create a system-level symptom!

sasned }sebbns swoldwAig

System-wide symptoms —
Many / most / all things
run poorly

N

Causes provoke symptoms ..
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Performance tuning playbooks
DB2 for z/OS

New application on a new subsystem:

» zParm settings

« Above/below the line memory
allocations

« WLM settings for service class
pertaining to DB2

. saL )

« If less than 5/SQLs running slow,
tune the SQL

« If more than 5 SQLs running slow,
look at the 1/O and bufferpool

* Locking behavior

New
Application

Existing
Subsystem

Changed . .

Existing
Application

Subsystem

Something E|SE.



Sidebar: -
Why 5 SQL statements? SHARE

 Jeffty’s rule of “10”
* Most I/O is caused by no more than 10 tables/indexes
* No more than 10% of all I/O data show high usage sync activity
« Most applications have a top 10 list of poor performing SQL

» Of the top 10 poor performing SQL...
« There are 2 to 3 versions running concurrently
« Therefore, average of 5 SQL statements



Performance tuning playbooks
DB2 for z/OS

New application on an existing mbwg;; @

subsystem hosting applications:

Activity in the buffer pools and 1/O New
SQL Application

Existing

* If less than 5 SQLs running slow, Subsystem
tune the SQL .
« If more than 5 SQLs running
slow, look at the 1/0O and
bufferpool Ch.angled . Ex'lstir'lg.
. Application Subsystem

Locking behavior
Capacity like tablespace growth

Something E|SE.



Performance tuning playbooks

DB2 for z/0OS
Change to an existing application: hbw?;; .
« SQL
* If less than 5 SQLs running slow, New
tune the SQL Application — .
« If more than 5 SQLs running : bHIS ng
slow, look at the I/O and . unsystem
bufferpool

» Locking behavior
 Activity on the subsystem

Changed

Existing
Application

Subsystem

Something E|SE.



Performance tuning playbooks

DB2 for z/OS

No perceptible change whatsoever
(application and environment)

* Organic growth
» Something unexpected is running

How did “you” hear about the problem?
* Tool showed problem

 Identified by an end-user or application
programmer

What should be researched?

 Check for something unexpected
additional (Heavy utilities running)

« SQL to find the long running queries, then

« RUNSTATS on tables identified in the
long running queries

* Followed by a health check across-the-
board

* Trend analysis and capacity planning like
table space growth

&

SHARE

Technology - Connections - Results

New
Subsystem .

New
Application

Existing
Subsystem

Changed . .

Application

Existing
Subsystem

Something E|SE.




Performance tuning playbooks
DB2 for LUW

New application on a new wide
open DBMS server

 Inappropriate instance/database
level/DB2 WLM settings
- SQL
o If less than 5 SQLs running
slow, tune the SQL .

« If more than 5 SQLs running
slow, look at the I/O and
bufferpool

« Locking behavior due to application
concurrency

New.
Server
New

Instance/App . .
Existing

Server

Changed . Exiﬂ‘ing.

Application Server

Something E|5E.



Performance tuning playbooks
DB2 for LUW

New application on an existing : NEW.
DBMS server erver

 Activity on the server
» Instance/database level settings
« SQL

* If less than 5 SQLs running
slow, tune the SQL -

 If more than 5 SQLs running

slow, look at the I/O and
bufferpool Changed . Exisﬁng.

» Locking behavior Application Server

New

Instance/App . .
Existing

Server

Something E|5E.



Performance tuning playbooks

DB2 for LUW
. . New
Changed application e
- SQL
 If less than 5 SQLs running New
SlOW, tune the SQL |r|5'|:ar|[E;I",ﬂlpp ' .
 If more than 5 SQLs running Existing
slow, look at the I/O and Server
bufferpool .

« Instance/database level settings
* Locking behavior
« Activity on the server

Changed . Exiﬂ‘ing.

Application Server

Something E|5E.



Performance tuning playbooks e
DB2 for LUW SHARE
No perceptible change whatsoever e
(application and environment) SEﬂfer.
» Organic growth New
« Something unexpected encountered Instance/A
g P nstance/App . E;:«;'|5'L'ir‘|g.
Server
What should be researched? .
« SQL - long running queries
- RUNSTATS - on tables identified in the Changed @ Eictng®
long running queries Application Server

* Something unexpected

« Trend analysis and capacity planning Something E|5E.

Best Practices Tuning and Monitoring Database System Performance
http://www.ibm.com/developerworks/data/bestpractices/systemperformance/




A Thoughtful, Enlightened Strategy s 3

. SHARE
Structured, methodical, closed-loop approach

- Be prepared! Understand how the system works the system when all is well
when things are well

« Look at high-level performance symptoms with

tooling the data available to you

- Optim Performance Manager REONICIpLO D OMIOCETnS

¢« Omegamon XE

 lostat / db2look

. about what problems that
* Resource Management Facility data might represent

e Qther tools

« “Divide and conquer” the problem
* What causes do the symptoms indicate?
« What do they rule out?

« Make one or more hypotheses Problem
* Important: change one thing at a time! Solved?

one element of the system
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« The politics of performance
* The data base administrator role
* Management expectations
» DBA expectations

- Performance Tuning Playbooks
« DB2 for z/OS
- DB2 for LUW

- DB2 biggest performance issues
« System related
» Tooling
* Performance Touch Points with
DB2 for z/OS




DB2 biggest performance issues e
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Underestimating the effects of ...
« the DB2 setup

+ the I/O (DB2 for z/OS)
 poorly written SQL
 the workload




DB2 setup - Buffer pool strategy

« All l/O is buffered, no direct reads
« DB2 does many operations autonomously (Predictable)
« Unexpected things in the buffer pool (Unpredictable)
- DB2 has to “drop what it is doing” to perform a read
« Contention
 Buffer pool too small
« Competition within the pool
« Threshold settings not reflective of usage

DB2 9 for z/OS: Buffer Pool Monitoring and Tuning
http://www.redbooks.ibm.com/redpieces/abstracts/redp4604.html




DB2 setup - Connections

« Know thy traffic
 Application traffic
« Server-to-server traffic and latency
« Workload and usage
« (Contention
* Number of hops
« Latency
« Number of connections
« Settings not reflective of usage

SHARE
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Underestimating the I/0 —
High usage objects/Logical Control Unit bt

» Highly used DB2 objects
« Table spaces
* Index spaces

* Highly used disk controllers
« Combination of both

DB2 9 for z/OS and Storage Management (SG24-7823-00)
http://www.redbooks.ibm.com/abstracts/sg247823.html|?Open




Bottlenecks due to bad placement
of DB2 objects on DASD

Logical Logical Logical
Fartition Partiticn Partition

L~ . Ehannel Subsystam

Logical
Control -> k
Unit

hannel Faths

Camiral Lni | |:.:.nu.=4 Uit E:-:-r'nirqﬂ Unit

e




Consider this example

b
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Logical
Partinomn

Logical
Partition

Logical
Fartition

Observed conditions:

» Slow conditions in online
ordering system

» One patrticular Bl query
might be slow

Channel Subsystemn

 BP hit ratios may show

Sales Order Table here

Part of a Bl Query Table

here ﬁ

O Dewvice

| Cantral Unit

110 Device

low hit ratio and altering
the size makes little
improvement

« Just started happening

Transaction Table here

"0 Device




Poorly written SQL and the workload

Dynamic SQL challenge
Need to find the “bad” SQL
How do you know the “good” SQL from the “bad” SQL
Situation of execution
* One-off inconsistent

« Same time / same day-of-week but different day
 Did it just start happening without change

Dynamic SQL — Finding the application

Technology - Connections - Results




Sequence to the Hunt for Bad SQL s ]

SHARE
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« Capturing the SQL—
* On-line monitors
 If that doesn’t work, set a trace

Omegamon XE or equivalent

Scanning the dynamic statement cache:
» Data Studio Standalone

» Optim Query Tuner

* Query Workload Tuner

 Analyzing/Tuning the SQL —

« Getting the SQL changed

* Hopefully there is a
feedback/code review process

* Regression test “sandbox”

Optim Query Tuner for DB2 for z/OS
or equivalent

Data Studio Standalone:
« Query formatter

» Access plan graph

« Statistics advisor

Optim Performance Manager

pureQuery

« Static binding plus WLM




You have the SQL, now what? SHARE

1. Minimize I/O
= Find in the buffer pool

2. Minimize synchronous activity
= Have DB2 predictably prefetch into the buffer pool

3. Combine SQL operations to minimize CPU instructions
= Find an SQL guru

= Use tooling
OQT - Tune SQL pre-production while costs and impact are low
OQWT - Optimize workload for peak performance



—

Tooling in Performance Management e

SHARE

Technology - Connections - Results

DB2 for z/OS DB2 for LUW

OMEGAMON XE DB2 Performance Expert Opt!m Performance Manager
OMEGAMON XE DB2 Performance Monitor Optim Query Tuner

DB2 Buffer Pool Analyzer

Optim Query [Workload] Tuner

DB2 Query Monitor

DB2 Performance Toolkit SAP Edition

IBM Optim Performance Manager for DB2 for Linux, UNIX, and Windows
http://www.redbooks.ibm.com/redpieces/abstracts/sg247925.htmI?Open




Optim Performance Manager
DB2 for LUW

rmance Manager: Heal ummary - il b n MHARE

File Edit ‘ew History Bookmarks Tools Help

hnology - Connections - Results

‘s - c x ﬁ iD http:Mocalhost:908U,{oph’mdamtoolsjconsole,fmainﬂndex.jsptactTask%E'DHEALTH_SUMMARY_KEY%SBdsconscIe_starmp_tasks%SDweIcome%ZCgroupedCcnnMgt.id%ZCIO_DASHBOARD_KEY%ZCMEMOI{\j’ v| m' C—:,O

[ Most visited ] Getting Started 5] Latest Headines [~ 18M [-] BM [ ] OPM 4.10n Local '] OPM - DB2ADMIN -roje [ 1BM

|j Optim Performance Manager: Health... -

S

‘-ﬁ' Dpﬁlﬂ_liéfformancelanager db2admin | Logout | About

B
| @

% Task Manager |« 4 Manage Database Connections <m\Welcome - My Cptim Central

Health Summary

: 04/05/10 11:43 - 04/05/10 12:43 Time zone: GMT -07:00 Durati

Health Summary:

= Group | | Show highest  Severities: | 2l |v| Husts:| All |v| Connections: | All
Alerts System Database Extended In.| ]
¥ ¥ ¥ v ¥ ¥
.
&
& & Lo L
. 6‘@ p ok\ \‘900 6;0@@,;. P
<
o°9\‘ qo'“o o J"QK‘& S
: o &
& 4’& ;3@ «© Je@qé‘e’o 04)6\ &
Name & o \94‘.“ ¥ S |
0 GSDB LOC . 634,441 .82.?18..... 0% 0.1?4.6 25.313
0 DiscovervDB N/P N/P N/P N/P N/P
a8 NP N/P N/P N/P N/P
Alert Summary
Severi| Alert Name Last Start Time | End Time
= Alert Last | Alert Summary | End Time
Value Alart M
i Failing Transactions 9 % 04/05 11:... 04/05 1.1.:...| Value
=] Rows Read per Fetched Row 63156.08| 04/05 11:... NP 0.95 %% 04/05 11:... NYP
Severity: Warning 73659.74|04/05 11:... NP
Alert name: Failing Transactions
9.83 % |04/05 11:... 04/05 11:...
| Last alert value: 9% E
4 ‘|_|' B 04/05/10 11:53:03 3332.02 04/05 11:.../04/05 11:... _ T 1+
1 End time: 04/05/10 11:53:58 9.27 9% |04/05 11:... NP - D
Transfel @ Partition/Member: 0 st
Connection name: GSCEB_LCC
3 Workload Dashboprd @ View Alert Detail
IE Analyze |i.f Configure... i[y; Comment ||[§] Send |Ix Delete |
in Anaheim




Optim Performance Manager Dashboard —
DB2 for LUW =

SHARE

T
{4 SAMPLE@uzziel |Y| Disconnect

ogy - Connections - Results

Overview Dashboard: SAMPLE@uzziel

& | | | B

Transactions: 1,822.947 /min Active sorts: 0 T Currently waitifli

Failing Sorts: 623.625 /min applicdtions;

transactions: A Qi ’ . Longest wait

Sort overflows: 0% 4] time:

Sopnennections: 12 e — Post threshold S s Bit

g _ sorts: . ' Icons show alert

connections: s — fnoir:tl:::-le Dl 0 sec Status Of a KPI
;i:;;;ef:“ﬁer e ,\?l\\.rerage sort 0 =ec |I=I |
Maximum CPU i
time of running 0.033 sec Average_ sorts per 0.342 Buffer pool hit 100 % —t
statements: transaction: ratio:
Maximum elapsed Sort memory in 0 bytes Logical reads: 8,659.842 /min
time of running 13.776 sec use;
statements:
Critil;al 4 Host names/IP addresses (01... |: OPM OverVIew daShboard
workloads: CPU utilizatig

Total virtual
e — e Key-performance-indicators (KPIs) will tell you what's going on
rakios . o : I LIEII'I'IE
PeE e e At 99.556 % Swap me o . . . . . .
ratio: nue: | ®Alerts for critical areas will tell you immediately if something is
/S rimemt - critical and needs further attention

Log space used: 2.18 ==
E— <. Vertical lines indicate _ _
s . ou. noalert sensitivity » Detailed dashboards for each of the areas will let you then
= isolate and analyze a problem

» Historical information lets you go back in time and see how a
problem arose, or if problems occurred in the past




DB2 Developer Workbench vs. Data Studio -

DB2 for z/0S and LUW
before

—
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IBM DB2 Developer Workbench V9.1
= SQL Query Editor

= SQLJ Editor

= SQL Builder

= XQuery Builder

» SQL Routine Debugger
= Java Routine Debugger
= XML Editor

» XML Schema Editor

= Data Management

= Visual Explain

» Project Management

Data Studio is a full replacement of
DB2 Developer Workbench
plus much more

» DB2 for Linux, Unix, Windows v8.x, v9.x

* DB2 for z/OS v7, v8, v9

» DB2 for i5/0S v5r2, v5r3, v5r4

* Informix Dynamic Server (IDS) v9.x, v10.x, v11

IBM Data Studio V2.2

» Integrated Query Editor — SQL + XQuery
= SQLJ Editor

= SQL Builder

= XQuery Builder

» SQL Routine Debugger

= Java Routine Debugger

= XML Editor

= XML Schema Editor

» Data Management

N,
ONC/)Q/'QG

= Visual Explain

» Project Management

» ER Diagramming

= Data Distribution Viewer

» Object Management

» Browse & Update Statistics
= Security Access Control

= Connection Management integration with Kerberos and LDAP

= Data Web Services
» IDS Server Support




Data Studio V2.2
DB2 for z/0S and LUW

' Data - SPDevelopment/Script1.sql - IBM Data Studio A= SHARE
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File Edit Mavigate Search Project Data Script Window Help

ir%- E] & i @optmsoutons (4 i - 5 -

[ Project Explore | 25 Data Project Ex 22 = B || 5 seripti.sgl 53
E <;==';> i Mo Connection
f@ SPDevelopment (DBYF:jdbc:db2: f/p27.pbm.ihost. -
select * from sysibm.LOCATICHNS:
=zelect * from sysibm.IPLIST;
select * from sysibm.IPNAMES:
zelect * from sy=sibm. LUNAMES:
Show In Alt+5hift+w 4
Copy Ctrl+C
Paste shift+Insert
E sQL Results e‘% Access Plan Diagram 22 Validate
&, I | (2] @D &S EiEE Team r
8 pata source Explarer 83 == (] Compare With L
B S % E| @ gy | T U, o Replace With 3
m L
= Eb Database Connections g [edeilypcs ey sl Preferences
=& DBYF (DB2 for 2/05 9.1 (New-Function Mode | J Hams S IUEEH
- DBYF Il Content Assist Ctrl+Space
Content Tip Ctrl+5hift+Space
Format SQL Ctrl+5hift+F
T Toggle Comment Ctrl+f
10000{default) "] Validate Statement Syntax
o Ilze Database Connection. ..
<] M | [3]| | quen| \ Run 5QL F5
e No connection ‘ Writable | Smart Insert ‘ izl \ Set Statement Terminator
Validate Table References
& Start Tuning
Visual Explain made easy in Data Studio V2.2 -



Other tooling -
DB2 for z/OS high usage objects & LCU issues -

Technology - Connections - Results

» Methods
 RMF 1/O activity by VOLSER reports
 SMF type 42 records (SMS: subtype 6)

* Observation: There are, on average, 10
tables accessed exponentially above all
other tables

SMF Tvype 42 Parser for zOS

https://www.ibm.com/developerworks/mydeveloperworks/files/
app?lang=en#/person/100000P902/file/b72b69d9-9cab-4cdc-bd58-074f3286d0e2




Agenda

« The politics of performance

* The data base administrator role
« Management expectations
» DBA expectations

Performance Tuning Playbooks
« DB2 for z/OS
« DB2 for LUW

DB2 biggest performance issues
« System related
» Tooling

~

Performance Touch Points with
DB2 for z/OS

DB2
Performa

)

Technology - Connections - Results




Performance Touch Points
with DB2 for z/OS

DB2 Installation z/OS

- SMFACCT=(1,2,3) and - SMF Records
SMFSTAT=(1,3,4) « Use appropriate interval

- Log sizes - dual for * Type 100:102
onsite/offsite * Type 42 |

* Need type 30 records with
intervals
DB2 Usage

« Table spaces sized for
manageability

« Buffer pool strategy

« Understand the usage for
any new feature

« PGFIX

» Use sliding scale if not
constrained by DASD




Performance Touch Points
with DB2 for z/OS

Tooling Optional Tooling

- Omegamon XE for DB2 or * RMF or equivalent
equivalent  RMF Spreadsheet Reporter

- DB2PE or equivalent * Optim Performance

Manager (DB2 for LUW on

« Data Studio (OSC i
zLinux)

replacement)
* Optim Query Tuner

* Optim Workload Query
Tuner




Performance Touch Points r¢/
with DB2 for z/0S - Links to tools B 3

SHARE
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IBM Data Studio and pureQuery

http://www-01.ibm.com/software/data/optim/

DB2 Accessories Suite for z/OS

http://www-01.ibm.com/software/data/db2imstools/db2tools/accessories-suite/

SMF Type 42 Parser for z/OS

https://www.ibm.com/developerworks/mydeveloperworks/files/app?lang=en#/person/100
000P902/file/b72b69d9-9cab-4cdc-bd58-07413286d0e2

IBM Tivoli Monitoring zZOMEGAMON and Related Products Best

Practices Informational links

http://www.ibm.com/developerworks/wikis/download/attachments/141165182/Best+Prac
tices+Links.pdf?version=1




Performance Touch Points
with DB2 for z/OS - Training

« CV960 - DB2 9 for z/OS Application
Performance and Tuning

« CV950 - DB2 9 for z/OS System
Performance Analysis and Tuning

« ES545 - Basic z/OS Tuning Using the
Workload Manager (WLM)




In Summary =
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* |t is possible to performance tune ad infinitum, ad
nauseam...Don’t!

« Tune to the level of what you, your end-users, and the
company can live with

« Meet your service level agreements and service level
objectives

 Remember these 3 guidelines:

» Bottlenecks can be either Memory, 1/O, or Processor but
IN most cases it is a combination of factors

* The limit of any machine is ultimately a bottleneck by
definition

« Workload and performance management is the art of
juggling what you can live with
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Additional sessions on performance i
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Two for One: Optim Solutions Update and Optimizing DB2 for z/OS Query Performance
Friday, March 4, 2011: 11:00 AM-12:00 PM

Room 201A (Anaheim Convention Center)

Speaker: Bryan Smith (IBM Corporation)

DB2 Statistics and Data Studio

Wednesday, March 2, 2011: 9:30 AM-10:30 AM
Room 211B (Anaheim Convention Center)
Speaker: Bryan Smith (IBM Corporation)

pureQuery

Thursday, March 3, 2011: 6:00 PM-7:00 PM
Room 211A (Anaheim Convention Center)
Speaker: Bryan Smith (IBM Corporation)

DB2 10 performance topics

Tuesday, March 1, 2011: 11:00 AM-12:00 PM
Room 211A (Anaheim Convention Center)
Speaker: Roger Miller (IBM Corporation)

z/0S Performance Monitoring Tools Shoot-Out: ASG, BMC, CA, Rocket
Tuesday, March 1, 2011: 9:30 AM-10:30 AM
Room 201B (Anaheim Convention Center)
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Thank Youl!!

Jeff M. Sullivan
jeffsull@us.ibm.com
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The data base administrator - N

Job description SHARE
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I Protection, Availability, and Speed are the goals. I

Protection of the company's data assets
* Adequate backup and recovery
* Retention of logging media
» Ensuring adequate storage and retention of logs and backups
» Performing disaster recovery scenarios
» Making sure any recovery performed is done efficiently with little data loss and little outage
» Jealous data protection and being involved with any change in the system

Availability of the company's data assets on an as-required basis
» Ensuring the correct security roles and responsibilities are delivered to the correct organizations

* Reviewing that all required paths into and out of the DBMS are efficient with such things as connections,
minimal server "hops", prevention of any outage (including failover of a server in the chain)

» Making sure all software is up-to-date
» Performing proactive routine maintenance including REORGS, RUNSTATS, space usage (organic growth),
and review of DBMS usage for memory and I/O
Fast delivery of the company's data assets to those authorized
* Involvement with creation of and meeting service level objectives
* Reviewing (and creating) table, view, access paths and access strategies with application personal
* Ensure that the DBMS, the DBMS servers, and the data is delivered as quickly and efficiently as possible

Provide analysis on problems as required



DB2 for z/OS
Buffer Pool Recommendations

A buffer pool strategy should...
« Separate, at a minimum, by tablespaces and indexes

« Separate highly accessed tablespaces and indexes from the less
active tablespaces and indexes

« Separate by random (online, OLTP) versus sequential access
« Separate by size
» A good subsystem buffer pool strategy should...
« Put work tablespaces into their own pool
e Put temporary tablespaces into their own pool
« DB2 Catalog into their own pool

DB2 9 for z/OS: Buffer Pool Monitoring and Tuning
http://www.redbooks.ibm.com/redpieces/abstracts/redp4604.html
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Recommended DB2 buffer pool Strategy - Y

BP0 — DB2 Catalog

BP1 — Small-sized Reference
Tablespaces

BP2 — Smalll-sized Reference
Indexspaces

BP3 to BP6, BP8 to BP9 —
expansion/isolation for
performance

bottlenecks in BP1 and BP2
BP7 — Sort DSNDBOQ7

SHARE
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BP10 to BP19 — Tablespace buffer
pools

BP10 — Medium-sized Sequential Access
BP11 — Medium-sized Random Access
BP12 — Large-sized Sequential Access
BP13 — Large-sized Random Access

BP14 to BP19 — expansion/isolation for
performance

bottlenecks

BP20 to BP29 — Indexspace buffer pools

BP20 — Medium-sized Sequential Access
BP21 — Medium-sized Random Access
BP22 — Large-sized Sequential Access
BP23 — Large-sized Random Access

BP24 to BP29 — expansion/isolation for
performance bottlenecks



Spike analysis technique -
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« Look for the spikes in anything and do cross-comparisons
« Adjust one setting at a time to correct
« SQL spike:

Correct (tune) SQL and cross collaborate with table activity
/O spike:

Review type of activity, cross collaborate with bufferpool and SQL activity
Bufferpool spike:

Review type of spike, cross collaborate with /O and SQL activity
Memory spike:

Review reasons (DB2 for LUW - STMM?), cross compare with bufferpool,
I/0O and SQL activity

Locking issues:

Review application for commit behavior, tune SQL, change config
parameters.



