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Agenda

� Eclipse and 3270 integration via Rational Developer for z/OS

� Integration Scenario
– Optim Development Studio/pureQuery

– OMEGAMON 

– Optim Query Tuner
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Rational Developer for System z (RDz) overview

�What is RDz
� Eclipse-based IDE speeding modern composite 

(SOA) application development

�RDz supports Enterprise Modernization
� Links WAS and core system z processing

� Supports common IDE for COBOL, PL/I, C, C++, 

HLASM, Java, EGL and web services

� Transforms UML to COBOL source code

� Provides interactive access to z/OS for 

development, debug, job generation, submission, 

monitoring, command execution

� Supports new and existing runtimes (CICS, IMS, 

Batch, USS, DB2 SP, WAS)

�RDz supports SOA
� Enables CICS and IMS applications for web 

services and SOA

� Supports for J2EE, JCA, XML, web services

MVS PDS 
members

Data set 
characteristics

TSO Command Shell

Configurable 
Editor

USS Command Shell

Disconnected

-vs-

Connected 

JES subsystem view 

Service Flow
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IBM Rational Developer for System z V7.5 capability

IBM Rational Developer for System z

Eclipse Platform and Java Development
• Plug-in integration framework
• Java Development (useful for System z Java development)
• Distributed team integration
• Database access/search tools

zOS Web Service and Flow Creation
• Implements SOA and Web Services
• SOA access to CICS V3.2 and IMS V10 COBOL and PLI applications
• Bottom-up/Top-down/meet-in-the-middle COBOL to XML mapping support
• Integrated COBOL and PL/I XML converters, XML schemas, and WSDL 

generation
• Service Flow Modeler to build/deploy service flows out of your existing 

Commarea, Channel, MQ, and Terminal CICS applications.

Mainframe / System z Runtime Support
• Access to host SCMs such as SCLM
• Framework for writing/deploying custom SCM integration code
• SCM process integration (JCL, TSO commands, Green Screen 

applications) via HATS and Menu Manager
• CICS Explorer with Application Deployment Manager

Traditional Development
Development Environment
• Connect to z/OS systems
• Work with z/OS resources like COBOL, PL/I , C, C++, JCL, assembler, etc.
• Perform dataset management actions like allocating datasets and migrating 

datasets

• Perform typical edit, compile, and debug tasks on remote z/OS resources 
from the workstation

• Create, build, and catalog DB2 stored procedures on zOS
• Compile and test programs locally to ensure correctness
Screen design
• Visually create, modify, build, and deploy BMS maps sets or MFS/IMS 

maps remotely or on the local workstation
Code Generation
• Generate CRUD DB2  program code from UML, which can also be easily  

integrated into web service applications

Host
Tooling 

Integration

[JES, FA, FM,
Debug Tool]

zOS
Application

Development

[COBOL, PL/I, 
C/C++, JCL, 

Screens, Stored 
Procedures, etc]

Enterprise 
Service Tools

[Web Services 
For CICS/IMS]

Eclipse Framework

Mainframe / Runtime Integration

JES and PD Tools
•Debug zOS applications from the workstation as they execute 

live in the remote runtime
•Read/Write/Update VSAM datasets via integration with IBM 
File Manager
•Access IBM Fault analyzer reports for analyzing ABENDS and 

associating back to source code
•Interact with the Job Entry Subsystem (JES) to submit jobs, 

monitor jobs, and review job output
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Access source code…

� RDz offers integration into a variety of 
Source Code Management (SCM) tools as 
well as a framework for creating SCM 
integration on your own

� Variety of vendors supply plug-ins to RDz 
to provide easy access to processes and 
source code controlled by their products

Vendor Supplied

IBM Supplied

R
D

z

CA Endevor

Serena 
Changeman

SCLM

Rational 
ClearCase

Framework for 
other SCMs

ISPW



Information Management 

© 2009 IBM Corporation6

Teaming options to share projectsTeaming options to share projects

Source Code Control

Project Management
Project ExplorerProject Explorer
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RDz-based development

Error list in Problems view

Statement 
in error 
indicated in 
source

Outline view presents

COBOL structure
Double-Click on 

the Error

Syntax Check

Submit jobs, 
access job 
output, or 
open source 
members 
with a single 
click

Open and edit 
multiple 
source and 
JCL members 
simultaneously

Edit Source

� Common development environment for COBOL, PL/I, C/C++, & Java 
� Simplified development with more information at your fingertips
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Navigate datasets or jobs live on zOS



Information Management 

© 2009 IBM Corporation9

Validate bind on the 

host
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Performance Management 

Find It

Analyze It

Do It

Gather Data

OMEGAMON

Query Monitor What’s the 
problem?

DBA

Query Tuner

Path Checker

Bind Manager

SQL 
Performance 

Analyzer

Change or New 
Requirement

Data Architect

Development Studio

Query Tuner

Admin Tool

Object Compare

� A Closed Loop Approach
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Prevent Problems, Improve Performance, Reduce 
costs

Optim Development Studio 
pureQuery

Optim Query Tuner

OMEGAMON



Information Management 

© 2009 IBM Corporation12

Workload Workload 

ManagementManagement

Correct DB 

configuration

DB2 Admin ToolDB2 Admin Tool

Object CompareObject Compare
3270

DB2 for z/OS IDM Scenario

InfoSphere InfoSphere 

Data ArchitectData Architect

**RDzRDz

Optim Optim 

DevelopmentDevelopment

Design Models

Trace SQL sourceDevelop Applications

Monitor performance Manage schema changes

Manage workload

Compare models, 

create delta changes

Develop apps from 

physical models

Develop, debug, 

trace applications

Identify performance 

impact of schema 

changes

PureQuery PureQuery 

RuntimeRuntime
Query TunerQuery Tuner

Tune SQL

Tune SQL

Tune SQL

Show application 

changes impacted 

by schema changes

Refine and manage 

workload

Find source of 

monitored SQL

Trace SQL source

Start

Here

OMEGAMONOMEGAMON
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COBOL & CICS Rocks!

“Our top story: Large Customer 

moves from COBOL to Java to 

become more agile.  In other news, 

15  DBA deve lop  amnes ia . ”
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What’s So Great About DB2 Accounting for CICS?

� What’s great about 30 yr old CICS apps?
– See end user ID (CICs thread reuse)

• Take a user identify and push it down to the database and 

compare users to each other

– See address space (AOR name)
– See program (package level accounting)

• See package data between programs or 

how a package has changes over time

– See TX (PLAN name)
• Measure correlated performance

App
Txn1
TxnA

CPU
2.3
8.3

Plan
TN1PLN
TNAPLN

� CICS give you performance 
monitoring and tuning which 
is really a giant Pivot table
– Rotate and analyze the program

– How much of my system does 

this application take?
– What called this poorly 

running query
– +++
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� What if we took away the key monitoring 
tokens you use for CICS and you only 
knew 3 things about the CICS workload?
– Only one plan name: COBOL
– CICS AOR started task name

– No end user ID - just user ID of the AOR that 

started task

� How would you know?
– Which app is running?

– Which user is running?

– Which developer wrote the app?
– What other SQL does this app issue?

– When was the app last changed?
– How has CPU changed over time?
– +++

What if We Treated CICS Like DB2?

App
AOR1
AOR2
AOR3

CPU
2.3
8.3
22.0

Plan
COBOL
COBOL
COBOL
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You’d Have Life Before Optim pureQuery

� What is visible to the DBA?
– IP address of WAS application server

– Connection pooling user ID for WAS

– Application is running JDBC

� What is not known by the DBA?
– Which application is running
– What application developer wrote it?
– What other SQL does this

application issue?

– When was the application last changed?

– How has CPU changed over time?

� We seemed to have forgotten 
a lot in this modern era: 

Enterprise Amnesia

User
USER1
USER1
USER1

CPU
2.3
8.3
22.0

Package
JDBC
JDBC
JDBC

Same issues exist 
for .NET, PHP, 
Ruby, and all the 
other “modern”
runtimes
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Enterprise Amnesia is a Well Known Problem

� This is a time-consuming and staff 
intensive processes

– No holistic view
– No resource consumption profile
– No correlation of SQL to source application
– Problem isolation requires cross-role 

collaboration
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What’s so Great About pureQuery Accounting?

� Data Studio and pureQuery provide 
the same granularity for reporting 
WebSphere’s DB2 resources that we 

have with CICS:
– By transaction

– Set Client Application name

– By class name

– Program/Package level accounting

– By address space 

– IP address

– By end user ID

– DB2 trusted context and DB2 role

– This flexibility makes it very easy to:
– Isolate performance problems

– Perform capacity planning exercises

– Analyze program changes for 

performance regression

– Compare user’s resource usage 

– +++

User
TxnA
TxnB

CPU
2.3
8.3

Package
ClassX
ClassY



Information Management 

© 2009 IBM Corporation19
19

SQL Execution - Dynamic vs. Static

Dynamic SQL

Check auth for package / plan

Parse SQL StatementParse SQL Statement

Check Table / View AuthCheck Table / View Auth

Calculate access pathCalculate access path

Store access path in a 

temporary package

Store access path in a 

temporary package

Execute SQL statementExecute SQL statement

Extract access path from 

catalog or package cache

Extract access path from 

catalog or package cache

Execute SQL statementsExecute SQL statements

Static SQL

Check auth for package / plan
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pureQuery Client Optimization

pureQuery enables wide use of Static SQL

JDBC pureQuery SQLJ

Dynamic SQL Static SQL

• Static SQL
• Highest speed
• Greatest reliability

• JDBC is basic access, uses Dynamic SQL
• SQLJ adds Static SQL
• pureQuery supports both Static SQL and Dynamic SQL

• Code to dynamic SQL, turn on static SQL at deployment

Runtime
Control

Customize

Runtim

e

API

Tools
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Static SQL Deployment Models - Comparison

Customized
serialized

profile

Serialized
profile

Modified
Source

Java
Class File

Package

Serialized
profile

SQLJ

Compile

db2sqljcustomize

db2sqljbind

translator

Default
Implicit bindmyapp.sqlj

myapp_SJProfile0.ser

myapp_SJProfile0.ser

myapp.java myapp.class
Default
Implicit
Compile DB2

DBRM

Modified
Source

Load 
Module

Package

precompiler

Compile/     

Link

BIND

DB2

Eclipse Build StaticBinder

Package

DB2

Bind metadata
Captured at 
Build time

Bind Options 
can be added 

here too.

COBOL, C SQLJ

pureQuery

Simplest Model

Can be 
invoked from 

eclipse or from 
command line.

pureQuery

Interface 

Source

File

Source

Program

Source

Program

Java 

Class 

File
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Workload Workload 

ManagementManagement

Correct DB 

configuration

DB2 Admin ToolDB2 Admin Tool

Object CompareObject Compare
3270

DB2 for z/OS IDM Scenario

InfoSphere InfoSphere 

Data ArchitectData Architect

**RDzRDz

Optim Optim 

DevelopmentDevelopment

Design Models

Trace SQL sourceDevelop Applications

Monitor performance Manage schema changes

Manage workload

Compare models, 

create delta changes

Develop apps from 

physical models

Develop, debug, 

trace applications

Identify performance 

impact of schema 

changes

PureQuery PureQuery 

RuntimeRuntime
Query TunerQuery Tuner

Tune SQL

Tune SQL

Tune SQL

Show application 

changes impacted 

by schema changes

Refine and manage 

workload

Find source of 

monitored SQL

Trace SQL source

OMEGAMONOMEGAMON
Now

Here
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Unique Package Names Improves Problem Determination

� Hard to identify unique Java applications 
– Most dynamic Java applications use packages SYSLNx00 

� Unique package names link SQL to Java beans
– Similar to CICS transaction names to programs

Dynamic
Java SQL

Static
pureQuery

Java SQL
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Problem Determination 
Correlate Package and SQL with Captured Metadata
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Workload Manger (WLM) Classification

� DB2 T4 driver provides properties for the connection class to help 
WLM classify work BUT they are not often used
- Example: setClientUser, setClientApplicationInformation, 

setClientWorkStation and setClientAccountingInformation

� pureQuery’s 
unique 
package 

names can 
provide WLM 
classification 
without  
programmers 

needing to 
including 
properties
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Without Proper WLM Classification: Default DDF Service 
Class Used

Ouch! My Importance is 

only 4 and I’m using the 

DDFDEF service class!
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Workload Workload 

ManagementManagement

Correct DB 
configuration

DB2 Admin ToolDB2 Admin Tool

Object CompareObject Compare
3270

DB2 for z/OS IDM Scenario

InfoSphere InfoSphere 

Data ArchitectData Architect

**RDzRDz

Optim Optim 

DevelopmentDevelopment

Design Models

Trace SQL sourceDevelop Applications

Monitor performance Manage schema changes

Manage workload

Compare models, 
create delta changes

Develop apps from 
physical models

Develop, debug, 
trace applications

Identify performance 
impact of schema 
changes

PureQuery PureQuery 

RuntimeRuntime
Query TunerQuery Tuner

Tune SQL

Tune SQL

Tune SQL

Show application 
changes impacted 
by schema changes

Refine and manage 
workload

Find source of 
monitored SQL

Trace SQL source

Now

Here

OMEGAMONOMEGAMON
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� Interruptions

� Difficult to Diagnose

� Broad Expertise Required
� Wasted Time

Pains

� Time Consuming & Tedious

� Hidden Inefficiencies
� Too late; Business Affected

Pains

Top Pains for the DBA 

� Space Management
� Efficient Resource Management

� Proactive Performance

Maintenance

� React to Production Problems
� Diagnose Response Time Issues
� Tune SQL & System
� Determine Best Practices

Performance & Tuning
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Get Expert Advice for Tuning DB2 Queries

� Improve query performance
– Improve query structure

– Improve statistics quality
– Create indexes to reduce scans

– Mitigate problematic optimizer 

choices

� Reduce costs 
– Simplify analysis for DBAs
– Eliminate irrelevant statistics

– Improve database efficiency
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JPA Persistence 
Engine

Identify High Cost Queries and Workloads

IBM Query Workload Tuner 

JPA API
Catalog

Profile 
MonitorOptim pureQuery

Dynamic 
statement 

cache

Query Monitor 

Optim Data 
Studio OMPE

File or Text 

SQL 
Procedure 
Plan Table, 
Statement 

Table

Optim Data 
Studio

Category
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Execute advisors 

Statistics Quality & Collection

Query Design

Query efficiency
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Visualize Queries and Costs

� View formatted queries with 
statistical annotations 
• Automate time-consuming 

tasks 

� Get recommendations on:
– Writing queries 
– Influencing access path 

selection 
– Designing indexes 



Information Management – IBM Optim

© 2009 IBM Corporation33

Improve Statistics Quality and Collection

� Provides advice on 
– Missing statistics
– Problematic statistics
– Out-of-date conflicts
– Influential objects obsolete

� Results 
– Less CPU consumption 
– Superior access plan selection
– Improved maintenance window 

throughput
– Accurate estimated cost of the 

query

Provides visual 
indicator of priority

Generates 
RUNSTATS control 

statements

Substantiates 
recommendation
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Improve Query Design

� Query Advisor

� Get recommendations on:
– Add missing join predicates for 

referential integrity
– Use local predicates for joining 

tables or single table
– Rewrite predicates as 

indexable predicates
– Could use a matching index 

scan which is a more efficient 
access path
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Improve Access Path Stability

� Why is it important?
– Reduces the risk of 

performance regression from 
minor changes in statistics or 
during maintenance

� Key issues in access path 
selection
– Is the optimizer able to apply 

the filtering early?
– Are there indexes that support 

an efficient path?
– Do statistics allow distinction 

between the choices?

Compare results 
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Improve query efficiency

� Improve query efficiency
– Indexing foreign key in queries that 

do not have indexes defined

– Identifying index filtering and 

screening
– Support for index only access 
– Indexing to avoid sorts

� Simplify use
– Consolidate indexes and provide a 

single recommendation 

� Test before deployment
– Utilizes virtual index capabilities 

built into the DB2 engine
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Integrated Data Management DBA Summary

� Optim provides has a rich ecosystem around the 
data life cycle
� Enable alignment across the lifecycle

– Manage by intention
– Share policies with downstream tasks

� Improve individual and team productivity
– Increase automation

– Facilitate collaboration

– Provide context-aware capabilities

� Optimize performance 
– Embed best practices into solutions

– Provide expert advice to increase skills
– Improve resource utilization
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� Por favor, entre em contato
� Rafael Coss

– rcoss@us.ibm.com
– Twitter: http://twitter.com/racoss
– Blog: http://datalifecycle.blogspot.com/
– LinkedIn http://www.linkedin.com/pub/rafael-coss/9/311/268
– Facebook http://www.facebook.com/racoss

� Jay Bruce
– jmbruce@us.ibm.com
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Other Resources
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Optim Community and Resources

� Integrated Data Management community space on 
developerWorks – your portal to:
– Forums & blogs (PLEASE subscribe to Integrated Data Management 

Experts blog – lots of news comes through here)
– Downloads
– Technical articles, tutorials, product documentation
– News and events
– Videos (ChannelDB2 and youtube)
– Online Demos (developerWorks and marketing)
– Technical training
– Easy url: ibm.com/developerworks/spaces/optim

� Optim Fan Facebook page
– Log into Facebook and search on IBM Optim

� Optim family page on developerWorks
– ibm.com/developerworks/data/products/optim/

Kathy Zeidenstein sends out a 
weekly update with links to new 
articles, blogs, announcements, 

etc. Send her a note if you’re 
interested. 

krzeide@us.ibm.com
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Integrated Data Management Community Space
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Integrated Data Management Community Space 
(more)
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Optim Fan Facebook page
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Blog (ibm.com/developerworks/mydeveloperworks/blogs/idm/)


