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Delivering a Robust, Open Infrastructure
The Eclipse Universal Framework

Software Quality
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Role-based user interfaces
Common models for integration across lifecycle
Powerful extensibility

Design & Construction

Requirements & Analysis

Process and Project Management
Software Configuration Management

Deployment Management
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The Challenge: Managing Your Requirements
Unmanaged requirements cause unmanageable budgets

Primary reason for excessive rework, delays, and poor quality

20

200

R
el

at
iv

e 
C

os
t t

o 
R

ep
ai

r

Acceptance
Test

Unit  TestCodingDesignAnalysis

0
Maintenance

1-2

10
5

50Time not spent in 
requirements is time 

spent in rework 
(at cost x200)

Stage in which Requirements Error Is Discovered



IBM Software Group  |  Rational software

Issues In Managing Requirements
Understanding and using requirements

Requirements are located in many documents, 
charts, and models
Requirements lack context
Requirements not used by designers, 
developers and testers

Organizing and reporting on requirements
Requirements are not assigned priority, risk and level of effort
Requirements don't have any definition or type

Managing changes to requirements
No record of relationships or origin
Changes are not communicated in a timely manner
Impact of change is not assessed or is underestimated

Unsolved RM Challenges Software Rework Cost, Delays, Quality Issues
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Organizing Requirements
Types, Attributes and Views

User-defined requirement types
User-defined attributes
User-defined filters (views)
Saved views
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Managing Changing Requirements
Traceability

Graphical trace matrix
Textual trace matrix
Graphical trace tree
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IBM Rational ClearCase

Easy to set up and use

Robust, full-featured support for parallel development

Out of the box process

Customize to adapt to your process
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Artifacts

Activities

Activity
Activity

Activity

Unified Change Management (UCM)
Manage and control change at the activity level

Activities carried out to 
plan and track project 
status

Artifacts generated 
and modified 

throughout the 
development lifecycle
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Rational software configuration management
From workgroups to distributed enterprise teams

Distributed Team
Development

Snapshot/Web Views

Dynamic Views

Advanced  Build Management

Rational
ClearCase MultiSite

Rational ClearCase LT

Rational ClearCase

UCM  ProcessUCM  Process
Single
Server

Distributed
Servers

Replicated
Servers

Individual Workgroups        Medium-Large Teams          Distributed Teams

UCM  Process
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Unique Workspace Management

RepositoryRepository

Users work within the context 
of the repository. 
Users work within the context 
of the repository. 

View process determines the 
versions of files presented to 
the user

View process determines the 
versions of files presented to 
the user
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ClearCase Views : Access to all versions
Release 1.1 Performance trial
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ClearCase Views : Access to all versions
Investigate release 1.1
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ClearCase Versioning
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Release 1Release 1

Architectural Component Perspective
Integrators ‘think’ components…

Visual representation of the system architecture
Clear breakdown of project scope
Clearly defined component boundaries
Projects work on components

DatabaseDatabase ManagementManagement GUIGUI SecuritySecurity

DD--1A1A MM--1B1B GG--2A2A SS--2A2A

DD--2E2E GG--2B2B SS--3B3B Release 2Release 2

Release 1Release 1
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Component Baseline : Component Integration
Strong project structure
Clearly defined component interfaces
Component security

Read / write or read only or totally hidden

DatabaseDatabase

ManagementManagement

GUIGUI

SecuritySecurity

MM--1B1B

DD--2E2E

GG--2B2B

SS--3B3B

11

33

2525

33

44

Interface.cInterface.c Types.javaTypes.java

DD--1A1A

DD--2C2C

DD--2E2E

ApplicationApplication
REL 3.4REL 3.4
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Reporting Scenarios
Scenario 1 - Between release 1 and release 2 …

… 789 Files have been modified between

Scenario 2 - Between release 1 and release 2 …
50 Activities have been completed

40 defects fixed
6 new features added
2 customer enhancement requests
2 training note changes completed

4 defects held back for next release 
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ClearCase Remote Client : Eclipse Interface
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ClearCase Remote Client : Version Tree Browser
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IBM Rational ClearQuest

Capture change requests

Communicate real-time project status

Control change at the “Activity” level

Customize IBM Rational ClearQuest to meet your needs
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ClearQuest Tracks Project Status
“Are all the high severity defects resolved in this build?”
“What is the state of all iteration 1 enhancements?”

Instant reporting delivers 
project status at any time
Wizards quickly generate 
queries and charts   
Generate from Windows 
and/or Web interface
Crystal Reports can be used 
for paper or web published 
reports
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Rational ClearQuest: Windows & UNIX
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Rational ClearQuest: Web
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Rational ClearQuest Deploys Anywhere

Design Once

WindowsWindows
UNIXUNIX

CQ DesignerCQ Designer

Deploys Anywhere

WebWeb
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Change Set
Special Promo
Spec123.doc   V5Spec123.doc   V5
Interface.cInterface.c V3V3
Data99.xml      V8Data99.xml      V8

Rational ClearQuest

Rational ClearCase and ClearQuest

Unify activities and artifacts

Manages activities 
To Do Lists
Workflow

Rational ClearCase

Manages artifacts 
Versioning files
Parallel development
Security

ClearQuest: Organized ActivitiesClearQuest: Organized Activities
Request Priority Owner
Special Promo 1 Terry
Bug 527 2 Sandy
Add GUI button 2 Kim
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Associate Artefacts with Activities
Each object checkout requires an associated activity
Information is visible from file and from ClearQuest activity
Search, query and report
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Visible from File and Activity
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Test Management with ClearQuest
Eclipse Based Test Management

Joins Functional and Performance Tester t
complete transition of testing tools to eclipse
platform

Key Functional Areas
Test Planning

• Create test plans, test cases and configured
test cases

Test Execution
• Create suites or run individual 

test cases
Test Reporting

• Extensive query and reporting facilities to 
measure test progress

IBM Internal and Business Partner Use Only 40
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ClearQuest & Requisite Pro Information Flow
Distributed test planning, execution and analysis

Requirement
(read-only)

Requirement

Test Plan

Test CaseTag
Name
Text
…

Tag
Name
Text
…

Defect

Execution

Requisite Pro ClearQuest
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ClearCase and ClearQuest MultiSite
Layered product on ClearCase or ClearQuest
Replicates ClearCase or ClearQuest repositories
Synchronizes replicas automatically
Supports parallel software development

Identical process at each site
Supports software reuse across geographically distributed project 
teams
Interoperation solution in a mixed UNIX and Windows network
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Example Customer Deployment with MultiSite

InternetInternetSite A 
Intranet
Site A 

Intranet
Site B 

Intranet
Site B 

Intranet

Firewall

MultiSited 
Servers

MultiSited 
Servers

Web 
Server

CCRC Web 
Server

Native CC 
Client

CCRC 
client

client

client
CCRC 
client

ClearQuest 
Web client
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Build & Release Challenges
Business Impact

Unpredictable product release cycles
Costly systems to support & maintain with 
knowledge held by a few
Limited repeatability or portability for new 
projects and platforms
Staff burden, delays, lost productivity, 

Unforeseen errors surface later in the 
release cycle

More people required to do more work
Extensive ad hoc effort spent in audit 
preparation

Manual, error-prone build processes
Proprietary internally-developed systems

Inconsistent processes across products and 
platforms
Dependence on build staff to execute, 
troubleshoot, and provide feedback
Inconsistency between developer 
environments and production systems
Time consuming to detect and resolve 
problems
Lack of traceability and compliance readiness

Current Conditions

“Software build management increasingly impacts successful software deployments, 
business and IT productivity and is becoming a focus for IT organizations. ” - IDC
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Process Automation
Automated, Repeatable Application Development Lifecycle

System Overview

Python, VBscript, Batch, Perl, KSH Scripting

Source
Control

Product
Build

Quality
Assurance Package ReleaseDevelopment

BUILD/RELEASE FRAMEWORK

Workflow Control Acceleration Notification Scheduling Log Analysis Tracking Reporting

Management Console
Centralized Web-based, Collaborative Distributed Access, Role-Based Security

IDE Plug-Ins
Developer Self-Service, Role-Based Security

Platforms UNIX, Windows Mac, Linux, Proprietary 

• ClearCase • ClearMake
• Ant
• NAnt
• Make
• GNUMake
• NMake
• Open Source
• etc.

• Java
• C
• C++
• C#
• etc.

Source ControlLanguages Build Tools

• TestManager
• Performance
• Functional
• Robot

Test Tools

• Tivoli
• WebSphere

Release Tools

• RAD
• Eclipse
• Visual .NET

IDEs

• ClearQuest

Change  Mgmt
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Functional Architecture

BuildForge Database
• Projects and Steps
• Server Configurations 
• Environment Configurations
• User/Permission Information
• Build Statistics
• System Master Log

BuildForge Engine
• 3 Tier Architecture
• Centrally Managed
• Orchestrates BuildForge Tasks

Server Pool• Manage Users
• Configure Resources
• Set up Build Projects and Steps
• Schedule Builds and View Status
• Troubleshoot Build Issues
• Reporting & Analysis

Linux HP-UX AIX MacWindows Solaris

AIX Linux Windows Windows Windows

Integration
• Command Line
• Adaptors
• API

• Developer Self Service

Oracle
MySQL

SQL Server
Sybase

Linux HP-UX AIX MacWindows Solaris

Quality Assurance

Build Systems

Linux HP-UX AIXWindows Solaris

Source Control

BuildForge 
Management Console

BuildForge 
Prism

BuildForge 
Server

BuildForge 
Agents

Agents
• Real Time Environment Configuration
• Execute Project Steps
• Return Output / Logs to Mgmt Server

ACCESS EXECUTEIMPLEMENT

Source Code
Repositories

Test Suites

Deployment
Tools

SCM 
Applications
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Mark Roberts
Mark_roberts2@uk.ibm.com

Thank You


