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Development
Debug

Deploymentz

Test

Promote

Understand  
App.

Analyze 
Impact 

Busines
s

request

Estimate 
effort/cost

BuildGenerate
Code

Discovery Deployment

�Aids in:
�Understanding components and their relationships
�Analyzing the impact of a proposed change
�Scoping and developing project plans
�Gathering connector information for an MVS programs
�Extracting business logic from existing code

�Useful to all members of the IT organization
�For any phase of the application development process

Benefit: Spend less time searching for asset information

WebSphere Studio Asset Analyser
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Source 
Scanning 

Tools

Knowledge 
Store 
(DB2)

Exploration

Enterprise  AD artifacts

Connector 
Information

Impact 
Analysis

Source 
Scanning 

Tools

Distributed AD artifacts
WebSphere Studio Asset Analyzer

COBOL
PL/1
Assembler
IMS/DC
CICS
Batch
JCL

Java
C/C++
WebSphere 
applications
HTML
JSP
XML
WAR
EAR
EJB & EJB jar files

WebSphere Studio Asset Analyzer Overview

Web browser

Project managers
Business analysts
System analysts
Developers
Testers
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Source 
Scanning 

Tools
Knowledge 
Store (DB2)

WebSphere Studio Asset Analyzer

COBOL
PL/1
Assembler
SQL
Copybooks

JCL
IMS/DC
CICS

Inventory Collection

�Scans the resources that you specify, and then stores information about 
them in a DB2 database
�Inventory information is collected for:

�Source code
�CICS and IMS online regions / transactions / subsystems

�z/OS assets can be scanned from:
�PDS / PDSE
�SCLM (IBM Source Control Library Manager)
�Changeman



5

9

ITSO Poughkeepsie IBM  �z /OS & zSeries 2003 Technical Update

eBusiness on zSeries © 2002 IBM Corporation

Redbooks

Inventory Collection (continued)

�Distributed assets can be scanned from:
�File systems

� including the hierarchical file system (HFS) of UNIX System Services 
�An accessible WebDAV server 
�Rational ClearCase 

Java source / bytecode
C / C++
JavaServer Pages
HTML
JAR and EAR files

Source 
Scanning 

Tools
Knowledge 
Store (DB2)

WebSphere Studio Asset Analyzer
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Overview - Explore

�Used to view application components and their relationships
�View (and select components from) lists of components, or...
�Search for components by:

�name
�application name
�project name
�site

�Follow links to navigate through an application, to dicover (for example):
�what program is invoked by a batch job, or CICS transaction?
�what subroutines are called?
�what files are used?
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Enter one or more search strings.
A wildcard * character can be used.

Or just click on any counter to view 
the full list.

Using Explore to find components
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In this example we are looking at details for a 
program

From here, click to see more 
information about this program, to 

display diagrams, or to see a related 
component 

Using Explore to understand components
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... and their relationships

�Visualization support for zOS and distributed Assets
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Benefit: Quickly understand the reusability of code
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Code extraction
�Analyze, isolate, and reuse existing business logic

�to support services oriented architecture
�Selected code is stored with generated data areas 

Benefit: Spend less time harvesting from existing code
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Overview - Change Impact Analysis

�Determine what components are affected based on:
�changes to field declarations
�changes to a section of program source code
�changes to an entry point signature (name, parms)

The result is a diagram that summarizes the 
impact and a list of specific components that 

may be impacted - both directly and indirectly.
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Overview - Connector Information

�Use WSAA to
�quickly gather input and output data structures of transactions
�put this information in a form that you can import into a connector-building tool 

such as WebSphere Studio Application Developer IE or VisualAge Java
�For each transaction, WSAA generates

�a summary report
�a COBOL copybook containing the input/output data structures
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�Aids in:
�Understanding components and their relationships
�Scoping and developing project plans
�Gathering connector information for an MVS programs
�Extracting business logic from existing code
�Analyzing the impact of a proposed change

�Useful to all members of the IT organization
�Project Managers
�Analysts
�Developers
�Testers

�For any phase of the application development process
�Requirements
�Development
�Test
�Deployment

Summary - WebSphere Studio Asset Analyzer
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WebSphere Studio Application Developer
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Integration Edition in WebSphere Studio Tools Family

*Other IBM/non-IBM Runtimes could be used

WebSphere Studio Workbench
�IBM's commercially supported version
of Eclipse Workbench

�Basis for IBM Tools
�www.developer.ibm.com/websphere/workbench.html 

Eclipse Workbench
�Universal Tool Platform Initially Developed by IBM
�Basis of Open Source Project 
�www.eclipse.org

�Provides frameworks for tool builders to focus on tool 
building 

�core Java IDE, core VCM API/CVS Plug-in, etc...

Application Developer

Application Developer Integration Edition

�User: 
�J2EE Developer

�Function:
�EJB Tools
�Performance and 
�Trace tools
�Component Test tools
�ClearCase LT OEM

�Target Runtime*:
�WAS AE, ND

�User: 
�Advanced J2EE Developer

�Function:
�Services Oriented
Architecture
�Processes with rich 
choreography features
�J2C Connectors 
(CICS, IMS, HOD)
�Process Editor

�Target Runtime*:
�WAS AE, ND, E

+ +

WebSphere Studio Enterprise Developer

�User: 
�Web Developer

�Function:
�HTML/JSP/Servlet  Tools
�Struts Tools
�Web Services Tools
�XML Tools
�Java Visual Editor

�Target Runtime: 
�WAS AE, WAS ND*

+

�User: 
�Enterprise Developer

�Function:
�Create new EIS applications as part of a 
J2EE app
�EGL Tools

�Develop legacy z/OS applications
�COBOL, PL/I, ASM

�COBOL XML Tools
�Target Runtime*: 

�WAS AE, ND, E, z/OS

Site Developer

WebSphere Studio Tools Family
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�J2C tooling allow J2C Adapters to be imported and exposed as a service

�Integration Edition ship CICS, IMS and HOD Adapters
�Others adapters can be imported as Resource Archives (RAR)* 

–J2EE 1.3 Specification

�Powerful tooling for data structure transformation into XML datatypes
�e.g. COBOL COMMAREAs, 3270 Screens, C data structures, etc.
�Makes it easy to deal with various EIS data structures from Java or other languages
�Developers don't need to deal with low level datatype conversions (e.g. COBOL to Java)
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�J2EE Connector Architecture 1.0 defines how J2C resource adapters plug into 
application servers
�Does not define how a resource adapters might plug into tooling

�IBM is defining the specification of tooling plugins
�Target is J2EE Connector Architecture 2.0
�We are releasing an early implementation of this specification in Integration Edition 4.1

�How does a tool acquire metadata about the data structures for an EIS system?
�Currently, this varies significantly based on the EIS system
�The implementation we are proposing uses WSDL to describe the data structures
�We are working with these ISVs (tooling support): Dassault, iSphere, Siebel, SAP, 

Gemstone, CrossWorlds, Peregrine and Intentia
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Integration Edition in WebSphere Studio Tools Family

*Other IBM/non-IBM Runtimes could be used

WebSphere Studio Workbench
�IBM's commercially supported version
of Eclipse Workbench

�Basis for IBM Tools
�www.developer.ibm.com/websphere/workbench.html 

Eclipse Workbench
�Universal Tool Platform Initially Developed by IBM
�Basis of Open Source Project 
�www.eclipse.org

�Provides frameworks for tool builders to focus on tool 
building 

�core Java IDE, core VCM API/CVS Plug-in, etc...

Application Developer

Application Developer Integration Edition

�User: 
�J2EE Developer

�Function:
�EJB Tools
�Performance and 
�Trace tools
�Component Test tools
�ClearCase LT OEM

�Target Runtime*:
�WAS AE, ND

�User: 
�Advanced J2EE Developer

�Function:
�Services Oriented
Architecture
�Processes with rich 
choreography features
�J2C Connectors 
(CICS, IMS, HOD)
�Process Editor

�Target Runtime*:
�WAS AE, ND, E

+ +

WebSphere Studio Enterprise Developer

�User: 
�Web Developer

�Function:
�HTML/JSP/Servlet  Tools
�Struts Tools
�Web Services Tools
�XML Tools
�Java Visual Editor

�Target Runtime: 
�WAS AE, WAS ND*

+

�User: 
�Enterprise Developer

�Function:
�Create new EIS applications as part of a 
J2EE app
�EGL Tools

�Develop legacy z/OS applications
�COBOL, PL/I, ASM

�COBOL XML Tools
�Target Runtime*: 

�WAS AE, ND, E, z/OS

Site Developer

WebSphere Studio Tools Family
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Agenda

�Struts Tools
�Business Integration Tools
�z/OS Application Development Tools
�XML Enablement Tool  for z/OS Cobol applications 
�Enterprise Generation Language (EGL)
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Struts Tools

JSPs Struts

Native Java 
Logic

Native
CICS Logic

EGL 
generated 
Java Logic

EGL 
generated 

COBOL 
Logic

Connectors

ConnectorsWebSphere

z/OS
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�Rapid design and construction of J2EE web apps
�Promotes well-structured web applications
�Enables development in less time with fewer errors
�Connects to business logic of choice

�EJBs, Java, COBOL, PL/I, EGL, etc.
�Wizards and editors

�Setup J2EE web project with Struts support
�Create and update Struts components
�Visual design and assembly

�Build Support
�Validates changes against existing resources
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Portfolio

Login

Quote

Account

Portfolio

Login

Quote

Account

Struts
Action
Servlet

View Flow Control Action
Classes

Welcome
JSP

Home
JSP

Portfolio
JSP

Quote
JSP

Portfolio

Login

Quote

Account

Business 
Logic

Struts Config File
�Action Class
�Form Bean
�JSP

Database

Form
Beans

= Struts Tool support

Create Struts Components Struts:  100%  50%
Struts Tools:   50%  25%

x
x
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Brokerage
Home 

Login

New Account

Some general 
links to our public 
stuff and external 
sites of partners

Account 
Details
Holdings
Portfolio
value
etc

Research

Quotes

Trading

Submit

Buy / sell
from holding

Quote 
Results

Trading 
Results

Trade confirmation

�Gold Customer
get real time 

quote

�Silver gets 
delayed quote

�Service 
differentiation

New 
Account

We’ll deal with 
this path later

Login
Userid
Password

Goto
Page

(list)
Account
Details
Research
Trading

�Want to reuse 
Login 
components for 
Employee site

Holding updated

Visual design using yellow sticky notes
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�Visual Design
�Layout web pages, actions, dataBeans
�Show application flow

Application flow

Actions

Web pages

dataBeans

Web Diagram Editor - Design
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Realize
d Un-R

ealize
d

�Wizards to create
�Web pages: JSP, HTML
�Actions: Java, COBOL, EGL
�ActionForms: dataBeans

Benefit: Faster construction of web applications

Web Diagram Editor - Definition
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Business Integration Tools

JSPs Struts

Native Java 
Logic

Native
CICS Logic

EGL 
generated 
Java Logic

EGL 
generated 

COBOL 
Logic

Connectors

ConnectorsWebSphere

z/OS
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IBM JCA included in Integration Edition: CICS ECI, CICS EPI, IMS, 3270 
HOD.

Adapter Details
SAP �New

�Available from IBM

IMS

�Improved
�Support 2PC when communicating via TCP/IP with IMS Connect
�Support for MFS
�Developer license included in Integration Edition

Siebel �New
�Available with Siebel CRM offering

Tuxedo �New
�Built by Prolifics (www.prolifics.com)

CrossWorlds

�New
�JMS to invoke WICS (WebSphere InterChange Server formerly 
Crossworlds) Collaboration (runtime engine ICS)
�Access to WBI Adapters via JCA in the near future
�WBI Adapters Cover all major EIS vendors and a wide range of ISV
Application Vendors

J.D. Edwards
�New 
�Will become available starting in mid-2003
�Available with J.D. Edwards back-end systems software

New and Improved JCA Adapters
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z/OS Application Development Tools

JSPs Struts

Native Java 
Logic

Native
CICS

/IMS Logic

EGL 
generated 
Java Logic

EGL 
generated 

COBOL 
Logic

Connectors

ConnectorsWebSphere

z/OS

34

ITSO Poughkeepsie IBM  �z /OS & zSeries 2003 Technical Update

eBusiness on zSeries © 2002 IBM Corporation

Redbooks

z/OS Application Development

�Interactive, workstation-based environment
�Faster development with less errors
�Host offload of development CPU cycles

�Edit/compile/debug on the workstation
�Remote or Local
�Language sensitive editors for COBOL, PL/I, ASM, JCL

�Interactive access to the mainframe
�Job generation, submission, and monitoring
�TSO command execution

�SCLM support
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swap to SDSF
select job

find error msg

find code line 
(remember 
error)

swap to edit 
session

exit JCLedit sourcefind code line

change 
code

exit source

edit JCL

submit compile job
ISPF based development
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Benefit: Simplified Development for COBOL and PL/I on z/OS 

double click 
on the error

select compile

change code

Error list in Tasks view

Statement 
in error

WebSphere Studio based development
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MVS 
Project

MVS 
Directory

Outline 
view

TSO Commands view
Job 
Monitor 
view

ISPF
like 
editor

Interactive Access to z/OS
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SCLM Support

�Access to SCLM on z/OS
�Connect to SCLM repository
�View a list of projects
�List project members
�Execute SCLM actions

�Check-in/check-out support
�TEMP WORK AREA
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COBOL
Data declaration

Driver program

Document schema 
definition (.xsd)

WebSphere 
Studio 

Enterprise 
Developer

Input converter

Output converter

Benefit: Speeds development of XML-enabled COBOL applications 

XML Enablement Enhancements for z/OS
�Creates COBOL programs to handle XML messages
�Original COBOL program unchanged
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Existing
COBOL 
app/tran

Call

JCA

XML converter

CICS* or IMS system

Customized
Driver Txn

WebSphere

SOAP server

Web Service

Batch

z/OS

Scenario 1

(MQ, DB2, etc.)

XML converter

Customized
Driver Txn

Call

z/OS XML Implementation Scenarios

*SOAP 
server

Scenario 3

����

��

����

��

����

��Scenario 2
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Additional Features

42
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�End-to-end Debugging
�Java and JSP debugger
�COBOL, PL/I debugger
�EGL debugger

�Verifying application Flow
�breakpoints
�changing variable values

�WebSphere Test Environment
�integrated in Workbench
�choice of versions

Benefit: End-to-end test and debug from the Workbench

Testing and Debugging
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Cheat Sheets

�Help the novice Integration Edition user to 
learn key programming tasks faster.
�Provide active guidance when creating a 
specific type of Service. 
�Actual wizard that you need for each stage of 
development is launched.
�Once a step is completed, the cheat sheet 
adds a check mark to the list of steps and you 
progress to the next step.
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�Comprehensive end-to-end development environment
�Single development environment

� provides integration of process, tools, infrastructure and assets
�Supports more ru ntimes, developers, and tooling

�WebSphere Application Server, CICS, IMS, z/OS batch
�Web, Java, and Enterprise Developers
�Java, J2EE, Web, XML, COBOL, EGL, and Web services

�Higher-quality applications in a fraction of the time
�Web Diagram editor
�Language sensitive editors 
�Integrated WebSphere Server test environment
�Integrated deployment automation tools

�How will Integration Edition reduce development time?
�Supports J2C Resource Adapters (Avoid low level coding to access a J2C enabled backend)
�Business Process editor allows service flows to be created visually (instead of writing code)
�Isolates developers from other low-level coding:

�COBOL/Java conversions
�SOAP invocations
�Defining WSDL operations/messages
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WebSphere Studio Application Monitor V2.1

46
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�Strategy
�Overview
�Architecture
�Product Demonstration
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The AD Lifecycle: Discover - Develop - Deploy
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WSAA: WebSphere Studio Asset Analyzer
WSED: WebSphere Studio Enterprise Developer
WSWS: WebSphere Studio Workload Simulator
WSAM: WebSphere Studio Application Monitor

How WSAM Fits in the Application Lifecycle
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What Does WSAM Provide?
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WSAM Architecture

Managed
Application Server

Data Collector
Publishing Client
Command Agent

Publish Server

Archive Agent

Kernel Visualization Engine
� Administration
� Availability
� Problem Determination
� Performance Mgmt

Performance
Analysis

Repository

Publish Traffic Snapshot Traffic

Snapshot Traffic

Archive Traffic

IBM WSAM Environment

� Services:
Lookup
Registration
Recovery
Configuration
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Method Trace
Entry into itso/cics/eci/testerci/

CTGTesterECIServlet.processRequest
<<2003-07-08 13:30:57.000>> 

Elapsed Time: << 6 ms >> 
Cpu Time: << 7.16µs >> 

SQL Statement: LOCK TABLE 
TRADEACCOUNTBEAN 

IN EXCLUSIVE 
MODE NOWAIT 

���

CICS

C = Application Servers with WSAM Data Collector

C

C

1
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Program Trace
CICS Transaction Entry CSMI

Exec CICS Link Program (TestProg)
Exec CICS Assign

Elapsed Time: << 2 ms >> 
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Composite data 
provides 

end-to-end 
correlation

Composite Trace

Entry into itso/cics/eci/testerci/
CTGTesterECIServlet.process

Request <<2003-07-08 
13:30:57.000>> 

Elapsed Time: << 6 ms >> Cpu
Time: <<  7.16µs >> 

SQL Statement: LOCK 
TABLETRADE

ACCOUNTBEAN IN EXCLUSIVE 
MODE NOWAIT

CICS Transaction Entry CSMI
Exec CICS Link Program 

(TestProg)
Exec CICS Assign

Elapsed Time: << 2 ms >> 
Cpu Time: << 2.94µs >>

Exit into itso/cics/eci/testerci/
CTGTesterECIServlet.process

Request <<2003-07-08 
13:30:57.000>> 

Elapsed Time: << 3 ms >> Cpu
Time: <<  4.14µs >> 

SQL Statement: LOCK 
TABLETRADE

ACCOUNTBEAN IN EXCLUSIVE 
MODE NOWAIT
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J2EE-CICS Composite Transaction

Method Trace
Entry into itso/cics/eci/testerci/

CTGTesterECIServlet.processRequest
<<2003-07-08 13:30:57.000>> 

Elapsed Time: << 6 ms >> 
Cpu Time: <<  7.16µs >> 

SQL Statement: LOCK TABLE 
TRADEACCOUNTBEAN 

IN EXCLUSIVE 
MODE NOWAIT 

C

C
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WSAM-WSWS Integration
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� System Resources 
Displays summary information for the system resources on the selected application server

JVM CPU Usage, JVM Memory Usage, EJB Coverage, EJB Activity, Transactions Initiated 
and JSP/Servlet Activity and Coverage

� Trap and Alert Management
A trap can be set with a threshold on an event or behavior

When the system meets the criteria of the trap, the action (alert) occurs
Integration via SNMP to Tivoli, Openview, BMC, etc.

New trap types, e.g. “application hung” traps in WSAM 2.1

Stack trace and method trace information now included in trap data

Multiple UI enhancements to facilitate creation and administration of traps

� Software Consistency Check
Detects software mismatches in “cloned” runtime environments
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� Account and Server Group Management
A “server group” consists of a user-defined collection of servers

Accounts may be associated with specific groups

Access to data and operations of the group can be restricted

� Dynamic Monitoring
Monitoring Scope and granularity of information returned may be changed without restarting 

either the applications or the application servers 

No need to pinpoint specific classes or methods in advance (i.e., no need to designate what 
needs to be monitored)

� Memory Analysis
In-depth analysis of JVM memory utilization, GC frequency and heap contents

Memory leak detection and analysis
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WSAM and Tivoli Products
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� A European financial services firm deployed a new version of a third-
party back-office “Black Box” application, and experienced performance 
degradation as a result

� Application slowdowns caused a 60% drop in overall response time, 
resulting in lower employee productivity

� WebSphere Resource Analyzer was able to identify high CPU 
utilization and other system-level information. 

� IBM WSAM was deployed to isolate the specific cause of the problems 
at an application level.

How a Customer Used WSAM
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How WSAM Helped

� Rapid implementation in one day allowed for immediate analysis and data capture 
against the application

� Ability to see all applications within the JVM without byte code modification to 
quickly find problematic application code

no access to development resources required (valuable feature, as this was a third-party app)

� WSAM provided the necessary “Method trace” information, which showed exactly 
which methods were consuming excessive CPU cycles

� Data Center management presented the WSAM findings report to the app 
vendor, which resulted in the vendor rewriting the problematic portions of the 
application to resolve the issues

End result was a dramatic reduction in CPU consumption, and end-user response times decreasing by over 50%
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� Problem Determination

� Perforamce Analysis

� Memory Analysis
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RedbooksDrill-Down Problem Determination
Enterprise

Application Overview

Availability Manager In-Flight Request Search

Systems Resources Analysis Server Activity Display

Thread

Stack Trace

Application

Server

Request
Method/SQL Trace

Request/Session
Object

•Change Priority

•Suspend

•Cancel

•Cancel Request
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Scenario: Trades Are Not Executing

� Large online brokerage requires sub-five (<5) second trading 
response time to meet SLA with internal business units.

� Customers begin calling in to complain that trades are not executing.

� Call center manager notices an significant increase in trading-
related calls.

� Data center is notified that trades are not executing properly.
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Problem Determination Drill Down with WSAM
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Overall View – Application Groups

% Server 
Availability

Response Time 
Indicator

Volume 
Throughput

Click “In-Flight 
Request Search ”

�This page shows a bird’s-eye 
view of the applications that 
are available in the server 
groups

�Drill-down options are 
available from this page

�For example, we want to see 
all of the active requests on 
the Trading Group
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Application View – All Currently Running Requests

Select Request with 
Longest Resident TimeClick “Application 

Activity Display”

Search for a specific request

� “In-Flight Request Search”
can be narrowed down with 
user-defined criteria

�This display is sorted by 
resident time, longest first

�Drill down further by clicking 
the AAD button (“Application 
Activity Display”)
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Server View – Thread Data in an App Server

� “Application Activity Display”
shows thread data for an 
application server at a 
specific point in time

�The first thread above shows 
a high idle time

�Drill-down down further by 
clicking on the thread ID

Click “Thread ID” to drill down High Idle Time
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Thread View – Detail on a Selected Thread

�Details for the chosen 
thread are displayed

�Execute a Stack Trace or 
Method Trace on the Left 
Nav to determine next 
course of action

Click 
“Stack Trace”

Last SQL Call
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Stack Trace

� “Stack Trace” shows all the 
methods that have not 
completed execution

Click 
“Method 
Trace”

Last Method 
Invoked
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Method Trace

� “Method Trace” lists the 
method information for 
uncompleted requests

�Return to “Request Details”
to take action against the 
request

Note:
Table Lock

Click 
“Request 
Detail”
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Cancel Request – Take Action on a request

�The request is cancelled

�Thread Status and Priority 
may also be changed from 
this screen

Click 
“Cancel 

Request”
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Normal Processing Resumes

The problematic request 
has been cleared; all 
subsequent requests 
finished processing
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Performance Analysis Drill Down
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Trend Report

Mouse over for detail; 
click to drill-down

�A “Trend Report” can be 
created for a specific WAS 
data set

�Click on a particular bar to 
drill-down  “Decomposition 
Report”
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Decompose

Select data point of 
most interest

� “Decomposition Report”
shows a further breakdown 
of “Trend Report”, 
according to the criteria 
selected (“Application 
Name”, in this case)

�Clicking on a data point 
provides more details
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Detail

�The “Request Report 
Detail” opens

�Drilling-down is available 
through the “Trace Report”
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Trace Report

�The “Trace Report”
provides details on any one 
record selected

SQL Statement

Entry Point

Exit Point
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Memory Analysis (available with v1.1.2)
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�Plotting the heap size (top) 
against a second metric (for 
example, the number of 
Garbage Collections, bottom) 
is even more useful for 
determining the cause of the 
problems

�Heap size continues to grow 
despite regular GC: potential 
memory leak

Heap Size Can Be Plotted Against A Second Metric
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� “Heap Analysis” shows the 
detailed heap content

�Quickly identify classes that 
contribute the most to heap 
utilization 

Heap Analysis
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� “Memory Leak Analysis”
shows a snapshot of the heap 
at two different times

�Comparing the results shows 
significant growth in two 
classes: those are the likeliest 
sources of leaks

Memory Leak Analysis
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A Robust Platform for Application Management

WSAM: an integral part of a 24/7 enterprise IT infrastructure

� Advanced Problem Determination for real-time problem resolution 

� Detailed historical analysis with Performance Management functionality

� True Application Independence allows views of applications without 
requiring access or modification to application code

Rapid Implementation enables fast ROI

eBusiness on zSeries © 2003 IBM Corporation

Redbooks

ITSO Poughkeepsie IBM � z/OS & zSeries 2003 Technical Update

WebSphere Studio Workload Simulator 
for z/OS and OS/390
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