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Companies Are Facing an Unparalleled Rate of Change
Innovation is Considered the Key to Success

Globalization

Intensifigd Workforce issues

competition
Escalating 66% of CEOs Technological
customer expect their advances

expectations organizations
to be inundated —.
: egulator
Unexpected with change 9 y

. concerns
market shifts

“We will fight our battles not on the low road to commoditization, but on

the high road of innovation.”
Howard Stringer, Chairman and CEO, Sony

Source: IBM Global CEO Study, 2006
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Challenges and Opportunities abound

™\ Business Challenges

Product missed customer needs 46%

Late to market/missed demand 33%

Poor commercialization / promotion  26%
Product quality 24%

Pricing 23%

No clear product differentiation  19%

The CIO’s Guide to the PERFECT Launch: Translating
Innovation to Business Benefit, AMR Research, 2005

Engineering Opportunities

Improve communication and collaboration across disciplines 71%
Increase visibility into status of requirements 49%

Increase ability to predict system behavior prior to testing 46%
Implement or alter new product development processes 43%

for a multi-disciplinary approach

Increase real time visibility of product Bill of Materials (BOM) 39%
throughout the development process

Aberdeen Group, System Design: New Product Development for
Mechatronics, Michelle Boucher, David Houlihan, January, 2008
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The Rational Portfolio — Systems

Where have you invested?

Requirements

Definition &
Management

Product Portfolio

Management

Requirements Composer

Rational Focal Point / Rational DQERS

Release
Measurement &

Management

Reporting

Rational Dashboard Rational BuildForge

Analysis &

Design

Rational Rose

Configuration &
Change Mgmt

Construction

Rational ClearCase
Rational Team Concert
Rational ClearQuest
Rational Synergy
Rational Change

Eclipse
Other IDE

Quality

Management

Rational Quality Manager

Rational Test RealTime

System Lifecycle Process Management

Rational Method Composer, Rational Harmony, RUP-SE
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= Extend value with Rhapsody
*Requirements Definition & Management
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Requirements Definition and Management %
To Ensure You are Building What the Customer Will Buy

= Automate the capture of ideas and select ‘%,0 Q o
features based on business value % ¥ o g
: SN
= Capture customer requirements and set up « S

change impact and traceability

Structure

Hierarchy

Linkages
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Rational Focal Point
Product and Portfolio Management

Rational Focal Point

Best in class product and portfolio management

» Automate the capture of ideas

» Select features based on business value

» Analyze the market to ensure feature
alignment
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Rational Requirements Composer
Requirements Definition

Rational Requirements Composer

Requirements definition and collaboration based
on Jazz

» Visually capture requirements

» Use process sketches, storyboards, user-
interface sketches, and rich text

» Reduce risk by gaining agreement of
requirements early

» Iterate quickly with stakeholders

=
=1
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Rational DOORS %
Market Leading Requirements Management Product for Systems (e
= Provides end-to-end visibility of requirements Yphise AWARD
: : DOORS
= Comprehensive support for recording,
structuring, managing, and analyzing D o
requirements and their traceability
= Requirements are persistent at all levels of “DOORS (Telelogic) provides the
decomposition best coverage of our list of
requirements. It stands out in our
= Scalability for large projects four assessment dimensions.
DOORS demonstrates strengths
= Trace requirements to development tasks and in capturing, linking and analyzing
design models the requirements during their

whole lifecycle.”

= Maintain a complete audit trail _
Yphise

Agile Requirements-Driven Development,
Yphise,
March 2008
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Rhapsody extends Requirements Capabilities
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Increase the effectiveness of
Requirements Engineering

Models and Requirements complement
each other

Diagrams help clarify understanding of
requirements

Build a bridge from Requirements
Engineering to Software Development

Maintain a detailed requirements
workflow with full traceability to generated
code and documentation

A formalized but flexible graphical
notation enables expressive, ‘people
friendly’ diagrams

Easily visualize, model and validate
requirements to avoid costly rework
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Rhapsody delivers visual requirements capture

EE] FlightControlSystemReguirements
#-{Z7 Object Model Diagrams
E|E4. Reguirements
=1} «fromDOORS: Flight Control
B B! Requirements

—-[@ «fromDOORS» Contraller
=-E! Reguirements
: «fromDOORS: Altitude error contribution
«fromDOOR S Speed error contribution
«fromDOORS: Throttle command
[ «fromDOORS: Elevator command
«fromDOCRS» Alarm manager

«fromDOORS: Altitude alarm
«fromDOORS* Speed alarm

General | Description I Relglions I Tags | Properties I

Name: |P«Ian‘n I -
Stereotype: |fmm00¢5 [ -linformation
Typa: RBCIU"'#B"“ d

ID: 13 I

Defined in: ILE TEdE

Specification:

Alam is triggered by an Altitude or Speed Alam.

Use requirements and use case diagrams to define requirements
Supplement definitions and descriptions with tags and constraints

Describe requirements behavior using sequence, activity and state diagrams
Include advanced graphics and icons with domain-specific modeling

Flight Control Overview T
«fromDOORS»
Alarm
D=19 «satisfy» ToMDOORSs
== 1 Throttle command

Alarm is triggered by an Altitude or

/ Speed Alarm. } ID=12
| The value of the throttle command is
= the corrected altitude error contribution
FlightController & ‘ minus the corrected speed error
R TIT ‘ contribution, within range [0..1]
: \
alarm:bool ‘
speedSensor.double —_— /‘\
throttleCmd:double ‘ «satisfy»
speedSelPointdoble | 0 B—————————— — — d
5 elevatorCmd:double
altSetPointdowble | =
«satisfy»
\
fromDOORS: . «fromDOORS»
’ gsntmug; fightData " IFightData Elevator command

D=2

The controller regulates the speed <_ - |

and altitude of the plane. It
calculates the throttle command
and the elevator angle using the

pilot settings and the

measures

performed by the sensors.

| «satisfy»

ID=13

The value of the elevator command is the
corrected altitude error contribution plus
the corrected speed error contribution,
within range [-1.956..1.556]
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Rhapsody enhances requirement understanding

0 e Crme g e PmChanmed infmes iy Capaiiien 1] Sequence
S————————— . A ENY ... CMAP;]. ...Perscriptio...| ..Perscription [ ] V. I- -
‘ Senario WB Perparing and Loading a Perscription On Channel One 7 IS u a IZ e "
| pplication] H
et B i e ’:::Tﬁl”;':i”? » Requirements
Z
jj 1 1 : 1 : » Structure
? evSelPumDChan+el(aPumDChannel }= 1) I } I .
/
T | | | | » Behavior
2 }‘\ﬁ_‘fxw\m?uman?nne\(aPumananr‘e\ =1) ‘ |
. ]
0 | ! | ! » Interaction
B statechart of : PumgChannel
)
| st » Constraints
Application
[ e ]
2 [ —r— [ s — = Improved Communication

1 | na e b = Enhanced Collaboration

‘ ‘ { - = Industry Standard, Formal
—_— | . Language
‘= — » Unambiguous
B = Compliance: DoDAF,

MODAF, AUTOSAR, etc.

“Rhapsody is the leading UML 2.1 compliant solution for embedded systems.

Reducing OEM development Costs and Enabling Embedded Design Efficiencies sysTons *-"g“
Using the Unified Modeling Language (UML 2.1)” EpELLS L Lm
Source: “Reducing OEM Development Costs and Enabling Embedded Design Efficiencies Using the

Unified Modeling Language (UML 2.0)", Embedded Market Forecasters
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Rhapsody enables visualized requirements

The system shall deliver
a shaped breath with the
commanded |-E ratio
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=Analysis & Design
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Rhapsody delivers benefits of MDD approach

Costs of
—— Design
Changes

Time

Induced

L %, Enabling you to
Errors 9y

introduced, redu

. -

....

L)

....
...‘

a
"
l..
LIy
L]

T

Percent of Total Cost of Development due to Testing

* Deliver software that meets the requirements o
9 40% -
* Ensure delivered system is in synch with § 0] —r S
architecture Pl / \\\ .
* Reduce costs in testing " oo o1 02 03 o4 o
Percent of Total Cost
[ ]

Reduce time spent testing

Percent of Project Time Consumed by Testing
Percent of Final Designs within 30% of Pre-Design

Expectation o 23;
g 25% = //\\
Rose Rhapsody ¢ 20% # —e—Rose
5 15% M —=— Rhapsody
Performance 73.3% 86.6% 3 0% s ¥ N
;‘;’ 5% 7
Systems Functionality 73.3% 80.0% 0%

0.05 0.1 0.2 0.3 0.4 0.5
Features & Schedule 66.7% 73.4% Percent of Project Time Consumed
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Rhapsody and key benefits of the transition

= Test your system and software Rose
at the level of your design
» Model driven testing UML2, SysML, Rhapsody

automated testing, and

= Define your system using
much more

concepts from your domain

» Enriched domain specific
modeling support

= Share design knowledge and
experience

» Advanced collaboration &
documentation

= Work at the level you desire
» Code centric workflows

= Reuse the design
» Plug and Play development
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=Construction
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Rhapsody brings MDSD into Eclipse
= Integrated MDD within Eclipse environment
= Navigate between model and code views

= Leverage Eclipse to tailor environment for your needs

& Rhapsody - Connection Management in Architecture::ConnectionManagement - Eclipse Platform
File Edit Navigate Search Project CodeGeneratr Took Run Window Help

s R RN AR T

O3 bl & | s

: ¢ - i s R Eclipse Code
Diagram Editors = S

.S-fefﬁtamial.f.or;wl )
QATOR B v -2 FE - RaaigUnde s B g

Dirawing -~
[ Select
() Siste
-y Tianstion

™, Defod
connacing

7Y A e

) Condlon
connaclol

() Histrap connecios

‘B::‘@.
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Rhapsody enables synchronization

= Code and model stay synchronized

= Model generated into code eliminates manual typing

= Code edits are updated into the model

o Medely 3 = :.
BATGME B M -2 E @ = Ny T Anel s B &~ IEe
[ ~
[ Select
Dot aFile» «Filon
£ s Timer Display
(55 Compeate clam - -
£ Pckoge B minute:int
-0 Cieate Port E seconds:int «includes» >
4 khetance
Ly Assocation " 5 5 H
& bt & reset():void = show(m:int,s:int):void
ssscciton Ftick():void
. Aggregation
. Compestion ¥
UML Gomiman
| Freo snapes | 5 imer.c &2
Layout £ |C:\.Ed\pse Workspace 200 4‘mmerCmp\'ﬂmer‘ci |
/*#% auto_genecfred =/ n
#include "Ti
/*#% link its lay */
#include "Display.h"
/*#% package Default */
/*##% class TopLevel::Timer */
*## attribute minute */
nt minute; 3
E4 attribute seconds */
seconds;
void reset(void) {
< /*%#[ operation reset() *
/RIS
¥

< ]

O Tmer.h 3

/*#%¥ attribute minute */ al
extern int minute;

/*#% attribute seconds */
extern int seconds;

SR User explicit entries wEw [
/* Operations */

/*%% operation resen =
void reset (void);

/*#% operation tick() */
void tick(veoid); |

e User explicit entries *kw f

2 i} ] >
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Rhapsody ensures traceabillity

= Requirements traced to design and generated code
= Perform impact analysis as change occurs
= Helps identify requirements are implemented

Import requirements from various sources

[{[] Model Browser &2 [% Package E)q:loreq <fg> =8 E_?JHeadset Qverview &3
Reguirement View  ~ | Options ~ + 1t | KRABME EM@ i = R Bg - < HAwl o S B =~ 5
=] D V72_RiCpp_BlustoothHeadset ~ ML | .
50 Padoges Heatset Overvew ) Trace from design
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! B reranents ] Obiee s to requirements
= «fromDOORS> Connection Control
= [ Requirements Q Class D=3 Headset =Y
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[E? «fromDOORS: Successful connec [omi e The Headset can be
+fromDOCRS> Blue LED P Package controlled viajust three - _| _|" isButton:Button &
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[E¥ «fromDOORS> Led On -0 Create Port and two volume buttons:
Y «fromDOORS> Led Flash 1Hz 1+
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b «romDOCRS> Led Off - 1 itsLed:Led B
DOORS Control o |||\ Association B — |
< = | 3 =] L Directed | a3atisfys |
- jpiasdsetRequirement 52 . — O | i | i
I t d o <¢_ Aggregation W «Satisfy» |
m Or e - i afromDOORSs Y
F_) — @) (] % Comoaston Blue LED " eiremTBaRSs o
Requirements | A D=2 Connecion
Stersctype: | fromDOORS v @ 2 ependency Alight blue LED is to be used
- - 3 \Flow toindicate the state ofthe O The Bluetooth Headsetmust be capable of being O
s Requiremet Headset connected to any compatible mobile phone, a
1D: 1 *y Realization H;:ad set willbe paired to a particular mobile
- = phone.
Definedin:  |HeadsetRequirements =
gl | (? Interface
Specification: =] =] o
The Bluetoath Headset must be capable of being ﬁ Create Actor
connected to any compatible mobile phone, a Headset will
be paired to a particular mobile phone.
K UKL Common n
< | | 3 Free Shapes W
Lacate Apply Layout Fa il > o
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Rhapsody extends design and debug

= Natural workflow for code-centric developers
= Perform design or code level debugging in single environment

= Custom perspectives tailor the development environment

Eile Edit Refactor Mavigate Search Project Run Window Help

G HE B ies i bl-ve- 5 [ ooy e Use EC|IpS€
. el Brawser 5% [ C/C+-+ Projects | = O |[/B) abstract Dishwasher | [¢] *acmedetiepp 53 = 0O B= outine 52 =t .
View Model | e o T Intellisense

= ) 1

Dishwasher

I nfo rm atl O n fuuabmansn Diagrams

# NAMESPACE P

_ #

void Acmedet::rootState entDef() {
€

werault_acmeJet_moveMator_SERIA
NOTIFY_STATE_ENTERED ("ROOT™) ;

e o B ey #  Default_Acmelet_Acmelet SERIALL
ST i Ge #  Default_Acmelet_inithator_SERIALL
[Ht‘ra“m“““ #  Default_Acmedet_stophoter _SERIAL
;“15 otoril: ©  AcmeletiAcmelet(IOxFActive™)
cm
@  Ameletii~Atmelet()
{22 Object Model Diagrams O AcmeFactory B Acmelet:iimitMokar) : vaid
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=Quality Management
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Rational Quality Manager

A Central Hub for Business-driven Software Quality

= Mitigate risk with collaboration
» Stakeholder and team coordination
» Automated process workflow
» Upstream and downstream quality
= Improve operational efficiency with

automation
» Lab efficiency and asset utilization

» Test coverage optimization
» Environment and lifecycle coverage
= Make confident decisions with effortless
reporting
» Ongoing process improvement
» Proactive risk management
» Greater predictability

5y Taw
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Rational Rhapsody TestConductor & Rational Test Realtime .&
Validation and Verification % =

Rational Rhapsody TestConductor
Scenario based test case generation and validation
» Test the design against the requirements

» Profile memory, performance and
coverage

Rational Test RealTime

Fix your code before it breaks

» Automates testing, analysis and bug
solving early during development cycle

» Provides a low-overhead technology for
enabling target-independent tests

» Extends model-driven development to
gam include runtime analysis capabilities

Resolve Analyze
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Simulation

Rhapsody delivers model driven testing

= Bring the benefits of abstraction and automation to testing
» Reduce defects early in the process when they are less costly to

= Deliver products meeting customer expectations

Requirements-based testing

Sequence Diagrams
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Automated unit testing

Host based

Target based

103



IBM Rational Software Conference 2009

Validation with : Verification with

Rhapsody Scenario-] == ~ -~ - Sy Rational

TestConductor TeStCase l Test RealTime

Scenario-2 == T_ T .
Feature 38

3 . TestCase-j

Scenario-n pe——

- _ _ AN

TestCase k B B Perf, Coverage, ...

Test data _
per Feature Test data per Scenario

Feature Driven Testing Structural Testing

Test and Quality Management with Rational Quality Manager

= Test dataincludes any run time information that is associated with executing a test case, such as Performance
profiling, code coverage, run time complexity etc.)
Structural Testing often provided by 3" party tools and RTOS vendors
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Rhapsody Testing Solution

= Model Driven Development and Model Driven Testing Fully Integrated
» Testing can be done early and as often as a design can be executed

» Test cases are accessible from the Rhapsody browser, making Test cases part of
the model, and can be CM’ed, included in Reports, etc.

= Supports Unit testing, white box (instrumented) and black box (non-
instrumented) testing
» Following the UML Testing Profile
» Automatically generate a graphical test architecture
» Graphical test cases and their behaviors
» Test case behavior captured as Sequence Diagrams, Flowcharts and/or plain code

» Offering test case code generation from the graphical test architecture and the
associated test cases

= Open API to testing artifacts (such as test cases)
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Rhapsody Test Conductor %’

= Being able to...
» Integrate Testing into the Design process, allowing for frequent and early testing

» Automatically create/update Test Architectures
— Instead of writing test benches
» Create and reuse of code based test cases into the model
» Use of Sequence Diagrams as graphical test scripts
— Much more powerful than writing textual scripts
— Very easy and intuitive way to associate behaviors to test components (stubs)
» Use of animated sequence diagrams as test scripts
— Simulating a scenario is in effect a recording of a test case (as a SD)
» Perform feature driven testing, while driving structural testing

= Results in
» Higher Requirements/Model/Code coverage
» Higher quality in lower cost and less time
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=Configuration & Change Management
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Rational Synergy & Change %

Configuration and Change Management

Rational Synergy == =
Task-based Configuration Management = F’%%”: t"’jﬁ"’féﬁm e
» Workflow and framework support from simple 0 thows | 7T T e %g
complex business needs 3
» Support for quality initiatives and development i
methodologies
» Support for component-based development

Usar mic on database Ywmiccmdb\demobd |

» Advanced release and variant management

Home | Queres | Repors | AdvancedSearch | Sefings | Heb | Ext

Submita CR E [ X0 W RERY cnter (D or search st

Rational Change

Enterprise Change Management Solution —
» Web-based solution for managing and
communicating change across the enterprise -
» Manages the often ‘disparate’ processes for el
globally distributed teams PEECIETS)

» Built-in lifecycle and task-based management
support
» Extensive built-in reporting capabilities
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Rational ClearCase & ClearQuest %
Configuration and Change Management

Rational ClearCase

= UPSlnbeilace o - Ve =
Ele Edl Wiew Inck Windw Help

| | 0s] | 2 ﬂl?a-su e E = T
Complete software configuration management [

.Pru_‘\

» Transparent real-time access to files and d&?

directories virtually anywhere in the organization ““@\*::f:l_;;fin%
. [ g | o0 | (g ]
» Scales to any size team @—  ©
» Sophisticated branching and graphical merge ) e |

tools for concurrent access to files

Rational ClearQuest

Comprehensive software change management

» Real-time reporting and process enforcement
» Automated workflows and e-mail notifications
» Test management

» Access control, electronic signatures,
repeatable processes and audit trails
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Rational Team Concert

Collaboration
Rational Team Concert

Software innovation through collaboration
» Real time, in-context team collaboration

» Integrated source control, work item and build

management
» Capture data automatically and unobtrusively
» Dynamic processes accelerate team workflow
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Rhapsody support for Team Collaboration E

= Support for small and large scale development

= Manage parallel development with graphical differencing and merging

= Tight integration with Configuration Management
(CM) including Rational ClearCase®, Rational Team Concert
& Rational Synergy™
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= Conclusion
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The Rational Rhapsody Product Family
Extending the value of your Rational investments

""C"h'énge

i
|||§ pat

= Rapidly respond to change requests
by seeing change impact to the design

= Update design and rebuild the
complete design or partial components

= Validate change automatically through
integrated model driven testing and
guality management

= Stay synchronized as a team through
the MDD core

- Automation

|
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IBM Rational Rhapsody %
Market Leading Model Driven Development for Systems & Software e an

= Design and develop using industry
standards and domain-specific extensions

= Validate and verify designs with model-
based simulation and test throughout the
product lifecycle

=  Develop complete C, C++, Java and Ada
solutions for embedded devices, with full
synchronization between architectural
model and code

=  Example product deliverables
» Systems specifications

Optimized application and device code
Requirements traceability reports
Specification, design & test documentation

v v v Vv

Tests, test cases and scenarios
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IBM Rational Rhapsody:

W Business Challenges

Product missed customer needs  46%
Late to market/missed demand 33%

Poor commercialization / promotion  26%
Product quality 24%
Pricing 23%

! No clear product differentiation 19%
Get products to market more quickly

» Focus on the mission with a consistent, program-wide development environment
» Overcome complexity challenges — see the big picture and drill down to the details
» Leverage investments and save money through re-use of existing designs

Increase product quality while cutting costs

» Find errors early; when they are inexpensive to correct >
» Ensure product meets expectations by continually simulating & testing during development S\
» Focus spending on required functionality; directly tie design features to their requirements |

Capitalize on distributed development

» Collaborate across diverse teams (systems architecture, software, mechanical, testing...)
through a common, visual language

» Achieve division of labor — split up complex projects, specialists focus on the relevant pieces

L
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