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Four Tiered Implementation
DB2 9 for z/OS enhancements

– Profile based Query Performance normal/exception monitoring
– Virtual Index “What-if” Optimizer support
– Server based Administrative Scheduler
– Expanded Explain facility

Built on Eclipse
– New Outside In Design process

Optimization Service Center (OSC)
– Visual Explain functional replacement 
– Workload Control Center

Optimization Expert (OE)
– Includes all OSC functions
– Index, Query and Access Path Advisors
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OSC / OE Availability
DB2 for z/OS Optimization Service Center 

– New no-charge offering
– Included in DB2 Accessories Suite for z/OS V1.1
– Available via web download

DB2 Optimization Expert for z/OS V1.1
– New One Time Charge (OTC) offering
– Value Unit, Reference based pricing

Simultaneous availability with DB2 9 for z/OS
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Family Product Positioning

YesYesYesQueries from Cache, Catalog

YesAccess Path Advisor

YesWorkload Query Advisor

YesQuery Advisor

YesWorkload Index Advisor

YesQuery Index Advisor

YesYesProfile based Monitoring

YesYesWorkload Statistics Advisor

YesYesYesQuery Statistics Advisor

YesYesVisual Plan Hint

YesYesYesAccess Plan Graph

YesYesQuery Formatter, Annotation

Optimization
Expert

Optimization 
Service Center

Visual
Explain

Functions
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Application Performance Problem

Applications are designed and implemented very quickly

Often there is insufficient skill and resource to perform an adequate review of 
SQL performance and database physical design

Entire applications can be developed and/or enhanced with performance 
"surprises" discovered in production

Tuning an entire workload requires analyzing each query in the workload, the 
frequency of execution, and cost of individual operations

The overwhelming amount of resource required to perform the review often 
means the analysis is either not done, or done incompletely
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DB2 Solution
Problem Query Identification

Snapping queries from various sources 
Monitoring performance exceptions

Problem Query Resolution
Design Advisors for recommendation of stats, index, and query design
Turing tools for deep analysis of problem query

Query format to present a readable query
Annotation of optimizer rewritten query to embed critical information
Intelligent report to show the underlying physical design with critical 
information
Visual explain to show the access path choice
Visual optimization hints to implement emergency solution
Service SQL to send relevant doc to IBM for diagnosis

Tuning Application Workload
Automatic collection of application queries
Design Advisors for regular health check
Monitoring application performance exceptions
Problem resolution with Design Advisors and tuning tools
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Scenario: Critical application outage
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Scenario: Critical application outage

Post-mortem Analysis

It sounds easy but actually not
Inadequate query tuning and physical database design skills
Took 3 days to identify the problem query
No idea how to investigate the performance problem

Customer costs
Time and money lost due to application outage
Loss of confidence in IT team
Extensive and costly performance review performed for simple regression

Lack of expert design rules and methodology
Original query performance was actual suboptimal
Good design rules and methodology would result in faster & more stable 
performance
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Identifying Problem Query
From Dynamic Statement Cache

Many other query sources are supported

Identifying Problem Query with Query Monitors

Automatic notification for performance exceptions
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Identifying Problem Query – Welcome Panel
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Sources:
Cache
Catalog
QMF
QMFHPO
Monitor
etc.

Identifying Problem Query – Dynamic Statement Cache
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Extract from 
Cache…

Identifying Problem Query – Dynamic Statement Cache
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Cached 
Statements, 
sorted by 
descending 
accumulated 
CPU time

Identifying Problem Query – Dynamic Statement Cache
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Identifying Problem Query – Dynamic Statement Cache

User-defined view:
filters, ordering, attributes
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User-defined view:
filters, ordering, 

attributes

Identifying Problem Query – Dynamic Statement Cache
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Identifying Problem Query – Dynamic Statement Cache

User-defined view:
filters, ordering, 
attributes
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Problem Query Identified!

Identifying Problem Query – Dynamic Statement Cache
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View queries from CPU time 
exception monitor

Identifying Problem Query – Query Monitor
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Identifying Problem Query – Query Monitor

Problem Query Identified!
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Ready for Problem Resolution – All Users

Diagnosis using Design Advisors: 
Stats Advisor, Index Advisor, 
Access Path Advisor, and 
Query Advisor
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Ready for Problem Resolution – Expert Users

Diagnosis using Expert Tuning 
Tools: Annotation, report, 
index evaluator, explain, 
visual hint, service SQL
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Problem Resolution with Design 
Advisors
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Quick way to identify the cause of performance problem

Recommended for all users

Four Advisors

Statistics Advisor

Index Advisor

Query Advisor

Access Path Advisor
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Tuning Problem Query with Design Advisors

Advisors make
tuning 

recommendations
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Tuning Problem Query with Stats Advisor

RUNSTATS 
commands

Recommendation  
Summary

Recommendation 
Explanation
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Tuning Problem Query with Stats Advisor

Detailed 
Recommendation
Explanation
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Tuning Problem Query with Query Advisor

Recommendation 
Detail

Recommendation  
Summary

Recommendation 
Explanation
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Tuning Problem Query with Index Advisor

DDL for creating 
recommended 
index

Index 
Recommendation
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Tuning Problem Query with Access Path Advisor

Warning 
Description

Access Path 
Warning List

Warning 
Explanation

Corresponding 
record in 
PLAN_TABLE



32

Click to edit Master title style

Problem Resolution with Tuning 
Tools
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Deep-dive into the root cause of the problem

Recommended for expert users

Expert Tuning Tools

Query Annotation

Query Report

Visual Explain

Visual Plan Hint

Service SQL
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Tuning Problem Query with Tuning Tools

Expert tools can be 
invoked in the same 

Query Project
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Understanding Query with Query Annotation

Original and 
transformed 
Query

Formatted, reorganized query text

Annotations (catalog stats, cost estimation)
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Understanding Query with Query Annotation

Two tables with small number of qualified 
rows. Either one could be the leading 
table.

The most selective local predicate. (FF=2.22E-6)
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Query Report – Table Report

Two indexes on the table ‘CUSTOMER’, but 
neither contains the column key 
‘C_NAME’.
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Query Report – Predicate Report

Three EQUAL join predicates and one EQUAL 
local predicate on the table ‘CUSTOMER’

One EQUAL join predicate and one EQUAL 
local predicate on the table ‘REGION’
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Query Report – Index Report

This index supports index-only scan on the 
table ‘REGION’.

These  two indexes supports index + fetch scan on 
the table ‘CUSTOMER’.
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Understanding the Access Path with Visual Explain

Detailed 
Descriptor 
Attributes

Hierarchical 
Descriptor 
Structure

Access Plan Graph
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Implementing Emergency Solution with Visual Plan Hint

Default Join 
Sequence
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Implementing Emergency Solution with Visual Plan Hint

Customize the 
access path 
using hint



43

Automatic Collection of Relevant Information for PMR Analysis

Send Service 
Information
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Capturing Application Workloads
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Scenario: Version to version migration failure
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Scenario: Version to version migration failure

Post-mortem Analysis

Customer satisfied with V5 performance, but it was actually sub-optimal

Complexity of problem tested the limits of expert analysis
30 table joins nested behind several layers of views
Column names changed in views
Days to analyze a single query
100s of queries in multiple workloads

Customer costs
6-8 month delay in migration
Person weeks of effort to resolve problems
Inability to take advantage of V6 enhancements
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Capturing Workload Queries

Workload 
Project 
Wizard
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Capturing Workload Queries – General Info.

Workload 
Wizard
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Different query 
sources can be 
specified for the 
retrieval of SQL 
statements

Capturing Workload Queries – Query Source
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Capturing Workload Queries – Selection Criteria

Selection criteria
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Capture the 
workload now or 
later, once, 
multiple times or 
periodically

Capturing Workload Queries – When & How
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Capturing

Capturing Workload Queries – Capturing
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Queries captured!

Capturing Workload Queries – Completion



54

Captured Statements

Capturing Workload Queries – Browsing



55

Capture Workload Queries with Monitor
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Capture Workload Queries with Monitor

Creating a new monitor
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Monitor wizard for 
capturing 

application workload

Capture Workload Queries with Monitor
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Scope of the monitor:    
Auth. ID: ADMF001

IP: 9.181.133.73

Capture Workload Queries with Monitor
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Capturing runtime and 
explain information for 
up to 5000 statements

Capture Workload Queries with Monitor
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Statements captured      
Auth. ID: ADMF001         

IP: 9.181.133.73

Capture Workload Queries with Monitor
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Performing Health Check for 
Application Workloads with 
Design Advisors
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Design Advisors
Stats Advisor – stats recommendation for access path selection

Index Advisor – recommendation for index design

Query Advisor – recommendation for query design
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Tune Query Workload

Workload-based Advisors
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Tune Query Workload – Statistics Advisor
Recommendation Summary

RUNSTATS command

Recommendation Explanation
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Tune Query Workload – Index Advisor

Index Recommendation
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Tune Query Workload – Query Advisor

Recommendation 
Summary
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Tune Query Workload – Query Advisor

Recommendations 
List for one 
query

Recommendation 
Description

Recommendation 
Explanation
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Monitoring Workload Exceptions
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Defining Performance Exceptions

Two kinds of exceptions

CPU time exception

CPU spike exception

Notify performance exception as soon as it occurs
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Capture Workload Exceptions with Monitor

Wizard for creating exception 
monitors



71

Scope of the exception 
monitor –

Auth ID: ADMF001             
IP: 9.181.133.73

Capture Workload Exceptions with Monitor
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Raise the exception whenever CPU 
time for a single execution 

exceeds 0.002 second

Capture Workload Exceptions with Monitor
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Post new exceptions, if there 
is any, every 30 minutes

Capture Workload Exceptions with Monitor
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Exceptions captured          
Auth ID: ADMF001             

IP: 9.181.133.73

Capture Workload Exceptions with Monitor
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Running design advisors or 
expert expert tools for 
problem query

Tuning Problem Queries
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Thank you for your interest in Optimization Service 
Center & DB2 Optimization Expert

Gene Fuh, fuh@us.ibm.com
Jay Bruce, jmbruce@us.ibm.com
Patrick Bossman, bossman@us.ibm.com
Kun Peng Ren,  renkunp@cn.ibm.com
Xiao Yi Wang, wangxyi@cn.ibm.com


