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Please Note:
IBM’s statements regarding its plans, directions, and intent are subject to 
change or withdrawal without notice at IBM’s sole discretion. 
Information regarding potential future products is intended to outline our 
general product direction and it should not be relied on in making a 
purchasing decision. 
The information mentioned regarding potential future products is not a 
commitment, promise, or legal obligation to deliver any material, code or 
functionality. Information about potential future products may not be 
incorporated into any contract. The development, release, and timing of any 
future features or functionality described for our products remains at our 
sole discretion.

Performance is based on measurements and projections using standard 
IBM benchmarks in a controlled environment.  The actual throughput or 
performance that any user will experience will vary depending upon many 
factors, including considerations such as the amount of multiprogramming 
in the user's job stream, the I/O configuration, the storage configuration, 
and the workload processed.  Therefore, no assurance can be given that an 
individual user will achieve results similar to those stated here.
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Customer Profile
• One of the top banks and large z installations in China

– Host core banking application on DB2 9 for z/OS

– More than 500 million accounts

– Peak transaction volume: 100 million/Day and 3,000/Sec.

– More than 6000 packages and 1500 tables in the core banking 
application

– Rapid business growth drives application change and MIPS 
increase

• In-depth z skills available in house

• In transition to host other banking applications on z



Challenges in SQL Tuning
• ‘Incremental tuning’ for relevant statements

– Most static SQL statements are simple and well-tuned
– New tables could be added over the time
– Existing tables could be changed as well
– Perform SQL tuning against ‘relevant’ SQL statements

• SQL tuning for ‘problem’ packages
– Baseline performance obtained through OMPE
– Performance comparison at package level
– Perform SQL tuning for ‘top-N’ packages or ‘problem’ packages

• Tuning for run-away dynamic SQL statements
– Identification of poorly-performing queries
– Fast diagnosis and analysis



Streamlined SQL Performance Tuning

Identify Problem Query Tune Problem Query

Implement Recommendations Validate Improvement



Optim Query Tuner Key Features

Access Plan 
Graph

Visual Plan 
Hint

Query 
Report

Index 
Advisor

Query 
Advisor

Workload 
Statistics 
Advisor

Workload 
Index

Advisor

Workload 
Query

Advisor

Query Tuner  User Interface

Eclipse

Statistics 
Advisor

Access Path 
Advisor

Formatter & 
Annotation

Access Plan
Explorer

Query Based Tools and Advisors Workload Advisors 

AdvisorsTools

DB2 for z/OS

Query 
Environment 

Capture

AQT
Advisor

Workload
Environment

Capture

Workload 
Report



Agenda
• Customer Profile and Performance Challenges

• SQL Tuning Practice with Optim Query Tuner

• Managing Access Path Stability – To Be Continued

• Conclusion



Scenario 1: Incremental Tuning
• Tuning entire application is often unnecessary

– Large number of packages, tables, and SQL statements
– Most SQL statements are simple and well tuned
– Performance problem usually caused by the introduction of new 

tables and change to existing tables by the application team

• New tables and tables changed are known by test team and production 
team

– Small number of new tables added to the application
– Small percentage of tables changed
– Impacted statements, however, are not directly known

• It’s cumbersome to find the relevant SQL statements for SQL tuning –
Optim Query Tuner makes it easier



Step 1: Identify Relevant Queries

Static SQLs are 
stored in catalog 
after preparation

Specify filter 
criteria to identify 
relevant queries



Step 2: View Captured Queries

Queries from 
different packages



Step 3: Analyze Statistics with OQT

OQT Statistics Advisor 
generates RUNSTATS 
command to collect 

the missing statistics

Some statistics 
are missing



Step 4:  Analyze Index Design with OQT

Estimated performance 
improvement & 

resource consumption 
with the new index

OQT Index Advisor 
recommends to 

create a new index

The queries which 
can benefit from 

the new index



Summary: Incremental Tuning
• Capture relevant statements from DB2 Catalog

– Filter by table name and/or table creator

• Analyze captured workload with Workload Advisors

– Workload Statistics Advisor
Recommendation for critical statistics collection which may impact 
access path selection

– Workload Index Advisor
Recommendation for index design which could improve query 
performance



Scenario 2: Package-driven SQL Tuning
• Baseline performance obtained through OMPE

– Conduct performance comparison periodically at package level

– The ‘top-N’ packages are singled out for investigation
• Based on increase of elapsed time or CPU time (tuning)

• Based on consumption CPU time (optimization)

• Lack of tools to perform health check for the underlying access path of 
the SQL statements – Optim Query Tuner offers a viable option



Step 1: Capture Problem Queries from Package

Filter by package 
name and 

potentially ‘bad’
access path 
operations



Step 2: Perform ‘Health Check’ with OQT



Step 3: Review Problem SQL with OQT

Formatted 
Query

Query 
Annotation

Table scan over a 
big table with only 
one qualified row!

Access 
Plan Graph



Step 4: Review Heath Check Report

Recommendations 
from OQT advisors



Step 5: Drill Down to Statistics Report

OQT Statistics Advisor 
generates RUNSTATS 
command to collect 

the missing statistics

Some statistics 
are missing



Step 6:  Drill Down to Index Report

Estimated performance 
improvement & 

resource consumption 
with the new index

OQT Index Advisor 
recommends to 

create an new index



Summary: Package-driven SQL Tuning
• Use OMEGAMON XE to identify packages for SQL tuning

• Search for queries with ‘catchy’ plan operations

– Filter by package name

– Filter by potential “bad” access plan
• Table scan, Non-matching index scan, etc

– Sort by PROCMS or PROCSU

• Perform health check with OQT for each problem SQL

• Review reports and implement recommendation



Scenario 3: Tuning Dynamic SQL Statements
• New applications contain dynamic SQL statements

– Ad hoc dynamic queries with complex structure

– Not as well-tuned compared to legacy applications

– New statements introduced as part of application change

• Tuning these SQL statements is more challenging than legacy 
applications

– Queries are dynamically generated

– Queries are more complex

• Optim Query Tuner helps identify problem queries and diagnose the 
root cause of performance problems



Step 1: Identify Problem Queries

Identify top-N 
queries with high 

CPU time

Elapsed time does not 
meet the expectation: 

over 5 minutes per 
execution



Step 2: Analyze the Problem Query with OQT



Step 3: Review the Query with QQT

Formatted 
Query

Query 
Annotation

Qualified rows 
before join

DISTINCT causes SORT 
of the output of the 

JOIN



Step 4: Review Access Path with OQT

Sort on join output 
which contains 
large number of 

records

Can the SORT be 
pushed down ?



Step 5: Rewrite the Problem Query

INSERT INTO SYSP.RS_T3 (PROCOD, ORG, CCY, DATAINFO)  
SELECT T1.PROCOD, T1.ORG, T1.CCY, T2.COLCOD
FROM  
(SELECT DISTINCT PROCOD, ORG, CCY
FROM SYSP.RS_T1
WHERE PROCOD = '44' AND RPTCOD = 'GF0574' AND DTE = '20110131') AS T1, 
(SELECT DISTINCT COLCOD
FROM SYSP.RS_T2
WHERE AVBYEA = '2011' AND RPTCOD = 'GF0574') AS T2

• Push down DISTINCT to avoid large SORT

• Elapsed time reduced to 125 ms from 321.67 seconds



Summary: Tuning Dynamic SQL Statements
• Identify top-N problem queries from statement cache

– Filter by authorization ID, runtime information, etc

– Sort by elapsed time, CPU time, get pages, etc

• Analyze problem query with OQT

• Review problem query and the access path with OQT

• Tuning opportunity identified while reviewing the problem query with 
OQT

• Significant performance improvement obtained
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Still an Outstanding Issue with the Customer
• Massive bind/rebind takes place when 

– Migrate to a new DB2 for z/OS release

– Apply new DB2 for z/OS maintenance level

– Roll out application change

– Conduct performance tuning (stats collection, new indexes, etc)

• Exposed to access path changes

– Where access path gets changed ?

– Changed for better or worse performance ?

– It’s a nontrivial task

• How to manage access path stability efficiently ? 



A Hypothetic Solution – Compare and Report



A Hypothetic Solution – Assess and Resolve

To Be 
Continued 

in IOD 
2012!



Agenda
• Customer Profile and Performance Challenges

• SQL Tuning Practice with Optim Query Tuner

• Managing Access Path Stability – To Be Continued

• Conclusion



OQT Helps Implement  Best Practices of SQL Tuning
• Collect statistics properly and diligently

– Avoid collecting useless stats
– Detecting conflicting stats
– Collecting critical distribution stats and column group stats

• Design efficient indexes
– To support efficient access with local predicates
– To support efficient access the inner of joins 
– To support sort avoidance and index only access

• Design efficient predicates and queries
– Predicate application (indexability and stage-1)
– Predicate transformation and localization
– Query rewrites which are not supported yet by optimizer

• Expert tuning methodology built in the product

• Learn and implement best practices for SQL tuning with Optim Query Workload Tuner



Resources
• Tuning SQL with Optim Query Tuner

– http://www.ibm.com/developerworks/data/library/techarticle/dm-
1006optimquerytuner1/

– https://www.ibm.com/developerworks/data/library/techarticle/dm-
1105optimquerytuner2/

• SQL Tuning, Not just for hardcore DBAs anymore
– http://www.ibmdmmagazinedigital.com/dmmagazine/

• IBM Optim Query Workload Tuner web page
– https://www-01.ibm.com/software/data/optim/query-workload-tuner-z/

• Integrated Data Management
– http://www.ibm.com/developerworks/spaces/optim
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Communities
• On-line communities, User Groups, Technical Forums, Blogs, 

Social networks, and more
– Find the community that interests you …

• Information Management ibm.com/software/data/community

• Business Analytics ibm.com/software/analytics/community

• Enterprise Content Management ibm.com/software/data/content-
management/usernet.html

• IBM Champions
– Recognizing individuals who have made the most outstanding 

contributions to Information Management, Business Analytics, and
Enterprise Content Management communities
• ibm.com/champion
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Thank You!
Your Feedback is Important to Us
• Access your personal session survey list and complete via SmartSite 

– Your smart phone or web browser at: iodsmartsite.com

– Any SmartSite kiosk onsite

– Each completed session survey increases your chance to win 
an Apple iPod Touch with daily drawing sponsored by Alliance 
Tech


