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Rational Solutions for Systems and Software
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and design throughout the development process
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Manage all system requirements Collaboration, Achieve “quality by design”

Coordination
& Change Management

Rational Team Concert

Collaborate across diverse engineering
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Best-of-breed capabilities, integrated on a common platform
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Harmony ESW for MDD

Harmony MDD is an agile based iterative, incremental development process which has a running / deployable prototype at
the end of each iteration.
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Model-Driven Development
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Rhapsody’s key enabler




SysML is a domain customization of UML 2 for systems engineers
Supports the standard proposal in its latest form (V1.0)
Support for SysML views
Requirements: Requirements diagram; Use case diagram
Structure: Block Definition diagram; Internal Block diagram
Behavior: Statechart; Activity diagram; Sequence diagram
Constraints: Parametric diagram

Uniquely Integrated Requirements and Design modeling environment

More than just modeling...

Ef afromHUVDoorsXMLs |3

Simulation of SysML models | 0 Hybrigsuv
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Requirements Capture and Trace
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Flight Control Overview J

The controller regulates the speed <_ - |
and altitude of the plane. It

calculates the throttle command

and the elevator angle using the

«fromDOORSs
Alarm
ID =19 «satisfy»
ST ——— 1
Alarm is triggered by an Altitude or |
Speed Alarm. |
|
FlightController =, |
altSensor:double I
- alarm:bool |
speedSensor:double B
=
throttleCmd:double
speedSetPoint:double o
| — |
SetPoint-double elevatorCmd:double
a oint:doul
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«fromDOORSs
Throttle command

ID=12

The value of the throttle command is
the corrected altitude error contribution
minus the corrected speed error
contribution, within range [0..1]

)

| «satisfy»

—i «satisfy»
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«fromDOORS»
Elevator command

ID=13

The value of the elevator command is the
corrected altitude error contribution plus
the corrected speed error contribution,
within range [-1.556..1.558]

Alamm is tiggered by an Altitude or Speed Alam.

Type: |HEE|LIiI‘EH1E:I‘I‘t pilot settings and the measures
I |-| g performed by the sensors.
Defined in: |

Specification:




Requirements Coverage Analysis
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Dynamic Model-Code Associativity (DMCA)

Code is another view of the model

Dynamic bi-directional
synchronization of model & code

Model & code always in sync

- Direct reflection of model domain into the
code

*  Flexibility without separation of model &
code

Increases productivity
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DFT . Executable Models on Host & Target
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DFT: Collaborative Debugging

= Web based collaborative debugging
= Rapid prototyping
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DFT: Test Conductor™

Sequence Diagrams Test Results

ENV ‘Button ‘Headset

mmary - Notepad
File Edit Format WView Help

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

1= Environment info
Initially the Headset igoff | e
M M Test executed on machine:  MOURVEDRE
Stl l I I u ate &_ Mo n Ito r t e MO e Tests executed by user: mark Richardson
uUsed 05 wversion: windows 2000 / windows XP

used Rhapsody version: 6.0, build 588706.
| ~ Used TestConductor version: 1.6, build 331.

evPress() |

= 3100m=ec

evLongPress()

Tested Project
EUBTIEIEEE I — Project: VS0_RiCpp_BluetoothHeadset_Demo

| TR Taras 2] _ tm(3000) Active Component: HeadsetandMobilephonewitheui
I | ¥ active configuration: VisualCpp_NET_Debug

R

| | “2-itsLed GEN(evFlash(l, 1000)): _ connected )
Once the Hégset s swicned on, the button will be released = ftries>=2]

(2} evInc/OPOR T(blue) >GEN(evIncV executing all Tests in Folder NonRegressionTests:
(2} evDec/OPORT(blue)-GEN(evDec.

S

i evReleazel)

| h Test RhapReq_3_1 Switch on headset and try to connect: Passed
| lelsel m(2000) evConnected/ Test RhapR switch on Headset and phone then connect: Passed

]

eviongPress/ tries-++; itsLed GEM(evOn), ned to ftail:
itsLed GEN(evOff); - e Test RhapReq._. Flash Led once every second:
connecting & Test RhapReq_2_3 Flash Led three times every second: Passed

evShortPress/ *| " OPORT(blus)->GEN(evConnect(devics)): Batch mode execution finished.

itsLed. GEN(evFlash(3,1000)), 3
tries=0; Al I Z
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evPress()

=] RhapReq 1_2 Test designed to fail Edit... /%l | ‘
2] RhapRen 2 2 Flssh Led once every sscond /%l | ‘
Execule | evShortPress() | |

| |

Show Info
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VxWorks Adapter

OMOSFactory
[
¥x0SFactory
OMOSThread OMOSEventFlag OMOSMutex OMOSMessageQueue OMOSTimer OMOSSemaphore
T [ ] 7 1 f
V¥xThread ¥x0SEventFlag VxMutex V¥x0SMessageQueue ¥xTimer ¥xSemaphore

claz=s VxMutex | public OMOSHMutex {
private:

SEM_ID hMutex;
pablic:

voi1d lock({) { semTake{hMutex,

WAIT FOREVER): }

vold unlock{) { =enGivel(hMutex):

VeMutex({) {

hHutex = semMCreate(SEM_0O FIFD):

¥
~“VeMutex() {=zemlelete(hMutex):}

vold*® getHandle() { return (void *)hMutex: }

wirtual wvoid#*® getOsHandle() const { return (void#*) hMutesx;
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Reuse of IP : Import Legacy “C” code
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Documentation: Rhapsody ReporterPLUS™
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