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The traditional design process

Customer
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Economics of Defects

Repair

Defects
Introduced

_—

Development

Integration I HW/SW integration ‘ Operation
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Integrated System / Software Development Process

Model-Driven Development
System Changes

—

AN
Stakeholder i
Requirements

Requirements

Systems
Engineering

Scenarios

Analysis

Systems
Analysis & Design

SE/ESW -~ SW
Hand-off

Analysis & Design

- System
fl Acceptance

(Sub-)System
Integration & Test

Module
Integration & Test

v

Model / Requirements Repository *

Software
Engineering

SW Implementation

& Unit Test

* Configuration Controlled Knowledge
of the System Under Development:

- Requirements Traceability

+ Design Documentation
» Test Definitions

- Requirements Documentation
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Conceptual Collaboration in Text

and that will change B’s state to Running from what it was before
which was Init. When B changes to Running it will send back an event
Y to A and then wait for 2 second and then go back to Idle. Thread A
will have started in Idle also and will go to Run after B sends back
event Z which happens after the 2 seconds before going to Idle. All
this should happen in less then 5 seconds.”

Developer 2:
“Huh ?” What are you talking about?
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Conceptual Collaboration in Models

‘Threads, ‘ThreadB

|
|

“Here look at this Sequence |

Diagram.” |

| Events()
I
Developer 2 |
“Ahhh, now | see!” | Eventy()

< § seconds L//
| TO1() 2 Seconds
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Conceptual Collaboration in Models

UML2 - a common graphical language enabling conceptual collaboration

Class Actlwty
Diagrams Diagrams
Statechart
Object Diagrams
Diagrams ‘
Diagrams Use Case
Deployment Diagrams
Diagrams Interaction
Diagrams
Diagrams :
Diagrams
e nteraction
ommunication Sequence
Diagrams Diagrams

Overview
Diagram
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Rational.

Executable models (Simulation and Animation)

software

You can’t test what you can’t execute!
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Requirements Based Testing

_ _ o _ Test Results
« Use requirement scenarios to validation the design e

Fle Edt Format View Help
summary of TestConductor batch mode execution: 16:39:55, wednesday,

» Automatically run multiple scenarios

Test executed on machine:  MOURVEDRE
. . ) Tests executed by user: Mark Rrichardson
o E II I n If rr r Used 05 version: windows 2000 / windows XP
used Rhapsody wversion: 6.0, build 588706.
Used TestConductor version: 1.6, build 231,

Tested Project

Project: V60_RiCpp_BluetoothHeadset _Demo. )
ACtive Component: Headsetandvobilephonewitheui

Test Scenario Stimulate & Monitor the Model e

Executing all Tests in Folder NonRegressionTests:

‘ ENV ‘ ‘ :Button ‘ ‘ ‘Headset ‘
on
Test Rhapreq_3_1 switch on headset and try to connect: Passed
Test RhapReg_3_2 Switch on Headset and Phone then connect: Passed
Va evlongPress I 2 ned to fail:
evAlive Test RhapReq_2_2 Flash N\ed once every second: Passed
7EVPTBSSU disconnected (2000} Test RhapReq_2_3 Flagh LXd three times every second: Passed
¥ pReq, Y
2 I “titsLed GEN(evFlash(1, 1000)); — connected (%% Batch mode executionf finisNed.
7 off (2} evIne/ OPORT(blne)->GEN(evine . 3 1 5 =
7 | (2} evDec/OPORT(blue)->GEN(evDec. £ >
% \
; evlongPress(} | felse) tm(2000) evConnecied!
VA evLongPress fries++, itsLed. GEN(evOn);
7 itsLed GEN(evOff); e — 5 .
. = Failed Test
A
7 ! i cvenorPressy ¥ OPORT(blue)->GEN(evConnect(device)): I
Once the Hegdset s swiched on, the button will be released el G siae

7. evRelease() i
Z |

0 Unexpected result |

Finding & Correcting Errofs

‘Button ‘Headset :Mob\\e75

evPress() I
\

m
=
<

NN

I Test Conductor /‘%
evRelease() | |
TestManagement About... /%
| evShortPress() |

T
evConnect(blugj ewgeTMarksNokla): Event Sending - Parameter values do not match.
vConnect(blueDevicés)

\

\ e T
\ |

| | evConnected

\ b///J
\
\
\

NN

= © MonRegessionT ests

51 RhapReq_3_1 Suitch on headset and ty to conne

FlhapReq_1_2 Test designed to
] RhapRieq_2_2 Flash Led once sverp second
5] RhapReq_2_3 Flash Led thige times every second Execute

Edi...

Show Info

\
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Full Application Generation

Rhapsody leverages all structural and behavioral model views to produce an
executable application

» State machines: event driven behavior
« Activity diagrams: algorithms and process flows
» Generates all construction artifacts (e.g. Makefiles)
Support for
— G, C++, Ada and Java
— Size/Speed tradeoffs
— Coding style options
Seamless Reuse of existing code and models (IP)

Dynamic Model Code Associativity (DMCA) gives you the ability to work the way
you want

The Real Time Framework enables rapid application deployment onto any RTOS or
systems with no RTOS

(2009 IBMBIREE X® |
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Model Code Associativity

Rhapsody works the way you do

» Design, Code and Documentation
are always kept in sync

- Freedom to work at code level or -
design level :

« Change one view, the others :
change automatically

«  Critical for real-time embedded

software development
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The Rhapsody Real-Time Framework

Rhapsody provides an executable real-time framework

« Most applications are over 50% “housekeeping code” which is redeveloped every time you
create a system.

« A framework is a partially completed application.
— you customize and specialize for your application.
— All source code is provided.
* A real-time framework is an:
— integrated set of design patterns
— optimized for embedded applications

% - RRE I |
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Rational Team Concert enables distributed teams to
perform as one through integrated collaboration, process

and tools.

= Real time, in-context collaboration

— Make software development more automated,

transparent and predictive
= "Think and work in unison"

— Integrated planning, source control, work item and
build management

evPress

evRelease/
itsHeadset-=GEN({evShortPress);

pressed

tm(3000y
itsHeadset-=GEM(evLongPress);

Open and extensible on

/.az-z——

evRelease/
itsHeadset->GEN(evShortPress);

tm(3000)/
itsHeadset->GEMN(evlangPress);

v Collaborate in context
v'Right-size governance
v'Day one productivity

chat automated hand-ofts Web 2.0
custom dashboards automated data gathering
EXTENSIBILITY Eciipse plug-ins Services .
architecture FREEDOM TO CREATE

=1
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Embedded Software Development Efficiency

Effort of
Embedded :
. Hand-written
Software Hind vt Hanc}-wn.tten e
Development application application

Hand-written
application

Hand-written
application

<«— Yesterday

Time



Rational.

Embedded Software Development Efficiency

Development Process is Evolving.

ASM (’1’ C++’ J i;:‘:;::::sm-umumi
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Platform-Independent Models

 Intellectual property (IP) is expensive to create and
maintain yet crucial

« Most embedded software must be recreated when
moving to a new platform or environment

— New Middleware

— New source code languages
— New Operating Systems

— New Hardware

* Further, these systems must interface with massive
legacy systems

(2009 IBMBIREE X® |
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Platform-Independent Models

« The use of PIMs allows systems to be created that can
easily be ported to new technologies, infrastructures and
frameworks reusing corporate IP

 Intellectual property is then managed in a format more
abstract and reusable than source code

(2009 IBMBIREE X® |
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PIMs In Practice

Model entry Code generation
Source code Compilation
Compiler and Linker i
Model-Entry (UML diagrams) Platform-Independent
Application
| Model Compiler — 1
Model Platform-Independent
animation Integrated Test Environment — Framework
and Mode?l—level AP phca’gon OS-Dependent Adapter
monitoring Execution Tools st1rpulat10n .
Model Monitor during test Middleware
and debu
Desktop Modeling g RTOS
Environment
Hardware
: | Application on Target
Application execution
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