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Development Process is Evolving…
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Traditional testing methodologies are insufficient
80% of development costs are spent identifying and fixing defects

$80/defect * $240/defect* $960/defect* $7,600/defect*

Requirements Phase Development phase Released Product  QA/Testing phase
*Source: 2008 GBS Industry standard study

Defect cost derived in assuming it takes 8 hrs to find, fix and repair 
a defect when found in code and unit test. 
Defect FFR cost  for other phases calculated by using the multiplier 
on a blended rate of $80/hr

HW/SW integration
Test

Induced
Errors

Development OperationIntegration

Repair 
Cost

Defects 
Introduce
d

Defect
s 
Found

Too many defects 
being 
introduced !

Defects being detected 
too late !
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Current practices…. 

 Implement code from textual requirements

 Test only on target late in development cycle

–Defects introduced early but detected late during testing and validation

 Large part of development time spent manually testing

– Difficult to communicate script/code tests to others and not traced to requirements   

Costs of
design 
changes

Time

Induced
errors

An optimal approach would be to fix errors as they are introduced, thereby 
helping to reduce your cost of development.

O
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Test            ImplementationDesignAnalysis
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*Actual data from customers in USA, Europe & Japan

Quality by Design -  “shift left” to identify and fix errors early
The Benefits of Model Driven Development with Model Based Testing

Costs of
design 
changes
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Induced
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Model Based Testing 

 Visual test definition for improved collaboration
 Automated test execution, monitoring and test architecture creation
 Early validation of requirements during systems engineering
 Automate unit and regression testing helping improve software quality

Requirements
capture & analysis

Systems
analysis & design

System
acceptance

(Sub-)System 
integration & test

Module
integration & test

   SW design

SW implementation
& unit test

M
od

el 
Bas

ed
 T

es
tin

g

Ensure 
Correctness 
Implementation

M
odel Based Testing
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Key Enablers of Model Based Testing

Visualize 
Test Cases 

Integrated Design 
& Test 
Environment

Achieve 
Quality by Design

Reporting Testing 
Results & 
Coverage

LifeCycle
Collaboration & 
Traceabililty

Automate Testing 
Tasks
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Capture test cases with UML

 Based on OMG’s standard UML Testing Profilie (www.omg.org)

 Specify test cases visually for better communication across teams

 Creating code tests cases or importing Cunit/Cpp unit tests also possible

Visualize 
Test Cases 

Sequence Diagram Test CaseSequence Diagram Test Case Flowchart Test CasesFlowchart Test Cases Statechart Test CaseStatechart Test Case

http://www.omg.org/
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Automate Quality  

 Automatically create test architecture
– Creates a System Under Test (SUT), test components and test context

 Apply model based testing to external code 
– Code is developed outside of Rhapsody

– Visualize code interfaces in Rhapsody and apply model based testing

Automatically Created Test ArchitectureAutomatically Created Test Architecture

Automate 
Testing Tasks
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Model-Based Testing
IBM Rational Rhapsody Test Conductor Add On

Visually capture test cases for better communication 

 Define test cases with sequence diagrams, 
statecharts, flowcharts or even code

 Avoid manual programming
Automate testing  tasks

– Create test architecture 

 Execute and monitor tests

– Interactive for debugging, 

– Batch test suites for nightly regression

– Include CUnit/CppUnit tests 
Traceability across lifecycle – from requirements to 

integration

– Integration with Rational lifecycle solution
Host level and target based execution

 White-box , black-box for design validation

 “Offline testing” mode:–for testing on target 

 C++, C, Java, Ada Supported
Definition and management of regression tests
Reporting of results, coverage and traceability 

Automate 
Testing Tasks 
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Model Driven Test Generation

 Automates generation of test cases for complete model and 
code coverage

– Export test cases for scenario-based testing using Test 
Conductor

– Supported for C++

 Automatically generates test cases with high coverage of the 
design

– Model coverage: Covers states, transitions, operations, 
event generation

– Code coverage: Generates all relevant combinations of 
inputs for MC/DC

Automate 
Testing Tasks
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Code Verification with Rational Test RealTime integration

Runtime Analysis:

Code Coverage

Performance Analysis

Memory Profiling

Automate 
Testing Tasks
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Integrated Design and Test Environment 
Manage test cases within Rational Rhapsody

 Common Browser for design and test information
– Syncs information to maintain consistency between design and 

test 

 Apply model based testing to external code 
– Visualize interfaces in Rhapsody   

Design ArtifactsDesign Artifacts

Test ArtifactsTest Artifacts Test Execution ReportsTest Execution Reports

Integrated Design 
& Test 
Environment
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Model-Driven Development Model Based Test
IBM Rational Rhapsody® with TestConductor 

Capabilities

 Requirements-driven analysis, design and test for systems 

engineering and embedded / real-time software applications

 Rapid design validation and verification with frequent 

simulation and testing

 Development and deployment of complete C, C++, Java and 

Ada applications targeting embedded device

 Model based testing with Rhapsody TestConductor Add On 

visualizes requirement and unit test cases 

Benefits

 Build the right product through non-ambiguous 
communication and frequent collaboration

 Eliminate defects early and increase quality by continually 
testing the design 

 Reduce development time by automatically generating  
applications and automating test execution and reporting

 Improve traceabilty  cross link requirements, design, code and 
test cases and help maintain consistency

Simulation for model level debugging

Specific, execute and monitor test cases with 
Rational Rhapsody TestConductor Add On

Integrated Design 
& Test 
Environment
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Requirements to Test Results Coverage 

 Automated reporting of test results
– Requirement to test coverage table

– Test Coverage results

– Complete test results in the reports

Reporting Testing 
Results & Coverage
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Model Based Test Spans the Development Lifecycle
 Integrated traceability from requirements to design to test cases

 Manage execution of test cases and results reports using Rational Quality 
Manager

 Mitigate project risks with continuous QA statistics    

System Functional 
Analysis and Architectural 
Design

Software Design and 
Implementation

DOORS

Team Concert

Quality Manager

Rhapsody Designer for 
Systems Engineers

Rhapsody Developer

Team Concert

Configuration & 
Change Mgmt

Release 
Management

Requirements
Definition &
Management

Test Management

Model Driven
Testing

LifeCycle
Collaboration 
& Traceabililty 
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Unify Lifecycle Disciplines 
across Systems and Software Engineering
Best Practices, Tools and Services on an open platform 

LifeCycle
Collaboration 
& Traceabililty 
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Requirements-driven testing

 Quick definition and execution of model and requirement-aware tests 
– Unit testing and regression testing

– Reuse design scenarios as test cases

 Requirement change impact and analysis
– Know which part of the model or which tests are affected by changing requirements

Pass/fail results can be 
synchronized with RM tool

LifeCycle
Collaboration 
& Traceabililty 
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Rational Rhapsody TestConductor integration with 
Rational Quality Manager

 Enables full execution control & management of model based Rhapsody 
TestConductor test cases from RQM

 Execution status (passed/failed) and result reports (Execution Results, Coverage Results) 
accessible through RQM

 RQM can utilize TestConductor execution results to continuously provide transparent & up 
to date QA statistics and QA reports 

LifeCycle
Collaboration 
& Traceabililty 



© 2012 IBM Corporation

Software and Systems Engineering | Rational

23

23

Integration with Rational Quality Manager

 Allows linking Tests and test results in RQM with model based tests in Rhapsody

 Test execution, test reporting, test statistics etc. from RQM for model based tests

 Enables quality driven development throughout the development cycle 

Adapter Type 
“Rhapsody TestConductor”
Adapter Type 
“Rhapsody TestConductor”

Interactive Test Case 
Selection
Interactive Test Case 
Selection

Buttons & List Boxes for
Test Execution Settings
Buttons & List Boxes for
Test Execution Settings

LifeCycle
Collaboration 
& Traceabililty 
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Collaborate ReportAutomate

Collaborate across diverse engineering 
disciplines and development teams

Achieve “quality by design” with 
an integrated, automated quality 
management and testing process

Manage all system requirements 
with full traceability across 
the lifecycle 

Use modeling to validate requirements, 
architecture and design throughout 
the development process

Rational
Rhapsody

Rational
Quality Manager

Rational
DOORS

Rational
Team Concert

Rational Solutions for Systems and Software Engineering
Built on a core product set
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Build in Quality from Concept to Launch

 Visual test definition for improved collaboration

 Automated test execution, monitoring and test 
architecture creation

 Early validation of requirements during systems 
engineering

 Record simulations  often to validate functionality 
and verify correctness

 Automate unit and regression testing to help 
improve software quality

 Link to requirements, model, code and test data 
for traceability 

 Automatically create and execute tests from the 
design model or target platform 

Requirements
capture & analysis

Systems
analysis & design

System
acceptance

(Sub-)System 
integration & test

Module
integration & test

   SW design

SW implementation
& unit test
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Implementation

M
odel Based Testing

Ensure 
Correctness 
Specification & 
Design
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Ensure Success with Rational

Process and 
methodology

• Process framework 
workshops

• Rational Harmony 
family of Best Practices 
and Processes

• Process training

Implementation 
services

• Adoption quick starts

• Deployment support

• Project architecture 
workshops

• Project management

• Planning support

• Escalation/risk 
mitigation

Training and 
mentoring

• Product familiarity 

• Product expertise and 
specialization

• Technology transfer

• Adoption mentoring

• e-Learning

Technical services

• Measured Capability 
Improvement 
Framework (MCIF)

• Product optimization 
and customization

• Tool configuration
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What’s next?

Track 15,45 – 16,30
Model-Driven Development e 
Model-Based Testing per codice Safety Critical

Track 16:30-17:15
Agile and RTC Adoption@Rome 

Demo point 15,45 – 17,00
Collaborative Life-Cycle Management
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Learn more at:
 IBM Rational software
 IBM Rational Software Delivery Platform
 Process and portfolio management
 Change and release management
 Quality management
 Architecture management

 Rational trial downloads
 Leading Innovation Web site
 developerWorks Rational
 IBM Rational TV
 IBM Business Partners
 IBM Rational Case Studies

http://www.ibm.com/software/rational
http://www-306.ibm.com/software/info/developer/index.jsp
http://www-306.ibm.com/software/rational/offerings/lifecycle.html
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http://www.ibm.com/developerworks/rational
http://www.ibm.com/developerworks/rational
http://www-306.ibm.com/software/info/television/index.jsp?cat=rational&media=video&item=en_us/rational/xml/M259765N40519Z80.xml
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