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The traditional design process

- Implementation

System Design &
Documentation
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Visual Modeling
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Integrated System / Software Development Process

Model-Driven Development
System Changes

Stakeholder
Requirements

Systems
Engineering

| System
|l Acceptance

(Sub-)System

s Repositdry *

Systems

Analysis & Design g Integration & Test
£
Module
T Integration & Test
[}
B Software
= Engineering

SW Implementation
& Unit Test

* Configuration Controlled Know/edge
of the System Under Development:
* Requirements Documentation
* Requirements Traceability
* Design Documentation
* Test Definitions
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Marking All These Work

Rbapsody*
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Conceptual Collaboration in Text

Developer 1

“Ok. Here’s how it works. Thread A will pass event X to thread B
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

Developer 1

“Here look at this Sequence
Diagram.”

Developer 2
“Ahhh, now | see!”

‘Threada ‘ThreadB

< & seconds

'
|

Eventy()

L//,/ﬂ
| TO1() 2 Seconds
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Requirement Traceability
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Executable models (Simulation and Animation)

You can’t test what you can’t execute/

Prototype
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Requirements Based Testing

= Use requirement scenarios to validation the design
= Automatically run multiple scenarios

= Easily identify errors

Test Scenario Stimulate & Monitor the Model

Test Results

[ NonRegressio s.summary - Notepad

Fle Edt Format View Help

summary of TestConductor batch mode execution: 16:39:55, wednesday, &

Environment info

Test executed on machine:  MOURVEDRE

Tests executed by user: mark Richardson

used 05 version: windows 2000 / windows Xp
used Rhapsody version: 6.0, build 588706.

used TestConductor version: 1.6, build 331.

Tested Project

Project: v60_RiCpp_BluetoothHeadset_Demo
Active Component: HeadsetandMobilePhonewithGui
Active Configuration: VisualCpp_NET_Debug

Executing all Tests in Folder NonRegressionTests:

ENV Button ‘Headset
Test Rhapreq_3_1 switch on headset and try to connect: Passed
Test RhapReq_3_2 switch on Headset and Phone then connect: Passed
evLongPress est RhapReq_1_2 Test vesigned to fail: Faile
Z (3000 evAlive Test RhapReq Flash \ed once every second: Passed
7 evPress() ‘ iy the H disconnected E 2000 Test Rhapreq_2_3 Flagh LXd three times every second: Passed
2 I Eaidomicemnt oy |00 connected | Batch mode executiorf finished.
75 v
z of @) evinc/OPORT (blue)>GEN(evincV.. - —
; = 3100msec ‘ (3) evDec/ OPORT(blue)->GEN(evDex..
2 evLongPress() ‘ [elsel m(2000) evConnected! \
“ evLongPress/ tries++; itsLed. GEN(evOn);
; itsLed GEN(evOI); 2 ’
. o Failed Test
Z | :
7 ‘ ; = - OPORT(blve)->GEN(evConnect(devics)):
itsLed ,1000));
Once the Hédset is swiched on, lmT button wil be relsaserj‘ el ad o ¢
7 evRelease()
Z \
/ Ui led ft
7 \ nexpecieaq resu
Z :
. » »
. Finding & Correcting Err
Test Configuration —
M Test Conductor - [B]X]
TestManagement Abolt... % evPress() ‘
7 evRelease() |

NN

[

ER=RT Test: el 72 = = | l
nReqressionT ests —I | evShortPress() |
|

[£] RhapReq 3_1 Switch on headset and ty to zanne %
= (ERE h on Haadset and Phone the ;I / \\\ |
[=] FRhapReq_1_2 Test designed to lail Tl é |
=] RhapReq_2_2 FlashLed once every seconc % [ = +
[&] RhapRec 23 FlashLed thiee tines every second Execute /%/ | |
Z
Show Info % evConnected
Z \ I
7 | |
Z evAlive()
4 > Z ‘ l?_//"
Batchists hew Btchia ? | |
Z \ | |

|<rane> | DelBatchist

et Wt ok

evConnect(blu evi;e}MarksNukia): Event Sending - Parameter values do not match.
vConnect(blueDevice+)
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Full Application Generation

Rhapsody leverages &/ 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
» C, 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
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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

in C++ by I-Logix Inc. - [Object Madel Diagrs
Wew Code Lwyout Tods Window Opbons Help

DEFE B &9 QRU@RE ¥ THYyrafe: 4

e

o | B 0 B0l b - B [ O
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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
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\ Rational Team Concert enables adistributed fteams fo
~~ perform as one through integrated collaboration, process
and (ools.

= 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

M Statechart of : Button (Read Only)

{Z“E”Z| I Statechart of : Button (Read Only) |Z||EHZ\

evPress

‘
evRelease

evReleasel evRelease/
itsHeadset-=GEN(evShortPress) [ racseqg itsHeadset->GEN{evShortPress),

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

tm(3000)/
itsHeadset-=GEN(svLongPress)

Cllel Somaicchenoos e 20
custom aashboara’s automated data gathering

EXTENS/BILITY Ecljpse plug-ins services g
architecture FREEDOM TO CREATE

Open and extensible on ;¢ g|laborate in context

| ; v Right-size governance
| %2‘2' v'Day one productivity
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Business Value 7§ 34t25:
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#if 7~ - Car System

= Attribute
» THRE

= Operation
» Bk
» JEK
> T
> YRIH
» ER AKX




| IBM Software Group | Rational software

#ifl . - 237 Use Case Diagram
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#ifp s - g7 Class diagram
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2 //%#% class Car
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#i5 fg7~ - &7 Statechart Diagram
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128 wvirtual ICxIReactive::TakeEvent3tatus root3tate processEvent();

fiiRCar SystemfPJ4T Z5ik5E

130 i |
i

131 S idle:

is2 //%#% statechart method

133 inline bool idle IN(} consty
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