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UML2 >

Rhapsody is the leading UML 2 compliant solution for embedded systems

SM MobilePhone Proxy Overview /J SharedMemoryFile

- & getData()BYTE *
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X 1 &5 createMapping(hFile:HANDLE .
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SysML

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 Designh modeling environment

El «ffomHUVDeorsXMLs 1B
0 - HybridSUV

More than just modeling...
Slmulatlon Of SySML mOdels 1 - Eco-Friendliness " m_apaT'j‘

fromHUVDOOrSXMLs R

System testing for SysML

T T 5 4.3 - PassengerCapacity 4.1 - CargoCapacity
fromHUVDoors XMLz =fromHUVDoorsXML=
«fromHUVDoorsXMLs :
2.4 - Acceleration 4.2 - FuelCapacity

2.1 - Braking

<framHUVDoorsXMLs

fromHUVDoorsXhLa
2.2 - FuelEconomy

2.3 - OffRoadCapability
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Requirements Modelling
—H 3 design
EJSimuIink

Requirements Capture
FH 3 office

1

Requirements Traceability
Create traceability links from model to requirements

Automatic traceability documentation

Requirements Analysis
Requirement Coverage Analysis
Change Impact analysis

Automatic report generation
['] Flight Information SystemRequirements ] [.] e ]
o ° - & RequisitePro
“HUML

Il

) (@ Pight Control SubSystem |

@ Flight Information Sub System
W s

- -
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Requirements Capture and Trace

L:_|Et| FlightControlSystemRequirements
[#-[2] Object Model Diagrams
=B Requirements
—|-E «fromDOCRS» Flight Control
=Bl Requirements
=¥ «fromDOORS» Contraller
. = Requirements
B «fromDOCRS= Altitude error contribution
B. «fromDOORS* Speed error contribution
i A «fromDOORS: Throttle command
T = [ «fromDOORS: Elevator command
EIE’! «fromDOORS» Alarm manager
- Requirements
[ «fromDOORS: Altitude alarm
[ «fromDOORS: Speed alar
58 «romDOORS» Alarm
EIEJ FlightInformationSystemRequirements

-8 Requirements
B «fromDOORS» Display flight infornation
=Bl Requirements

i «fromDOCRS> Display Sp

Requirement : Alarm in Alarm manager

General IDesu'iptinnl Helatiunsl Tags I Properties I

I.P'.Iarrn
Stereotype: | fromDOORS

MName:

]
[

Type: I Requirement
ID: |19

Defined in: I Tanager
Specification:

Alarm is tiggered by an Altitude or Speed Alam.

Flight Control Overview J

afromDOORSs
Alarm

D=19

Alarm is triggered by an Altitude or
Speed Alarm.

altSensor:double

speedSensor:double

speedSetPoint:double

altSetPoint:double

«fromDOORS»
Controller

D=2

«satisfy»
S ———— 1
|
|
|
FlightController i |
|
—| |
alarm:bool |
= -
=
throttleCmd:double
o
| — |
elevatorCmd:double
il B

| ﬂightDataLI" IFlightData
| O

| esatisfy»

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.

«fromDOORS»
Throttle command

D=12

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

4

| «satisfy»

—i «satisfy»
N

«fromDOORS»
Elevator command

D=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]
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Requirements Coverage Analysis

(i} Telelogic Rhapsody Gateway - V71_RiCpp_FlightControl_And_Information_System

Fil= Edit WView Teok Reports Help
DS f BRSO [ %R B % fromen i Be
Management View oy Coverage Analysis View |‘!‘@ Impact Anzhysis View i 35l Graphical View I | Requirement Detais I
Upstream Coverage Information:  Selection: Downstream Coverage Information:
=HRule check UNML Model Rhapsody T6%
E-Unoovered requirsment E-D V7Fi_RiCpp FlightControl_And InformationSy=tem
‘_"Jﬂorrec‘tbn gain E-D Fscksges
Eyﬂontributbn centering I':‘T-E FlightControl SystemPkg
el EHE clzsses
FHRIUML Model Rhapsody B riightcontroiGui
D VFi_RiCpp_FlightControl_And_informafion_Sy=tem Ié|--EIF|’Dmef3
= l] FlightinformationSystemRequirements DOORS [
":'JDispl;y flight information a FlightConirolier
=+ i FightControlSystemRequirements DOORS v B Statechart
1% ] Fiight Control 7 EH ) states
yﬁontroller ? I—DAfamed
%) Aititude error contribution 7 M Attributes
= ?)Spaad arror contribution T I E alam
L ]z 7 -0 FlowFarts
% JThrattle command L O atam
':'J Elevator command
yAlarm manager
Texts and Referance Attributes I,qﬁﬁ-bum | Messages |
— Upstream — Selection — Downstream
Text: Text: Text:
Alarm is triggered by an Altitude or Speed
Alarm.
Reference Attributes: Reference Attibutes:
| FlightCantralSystmRequirements ﬁﬁS{Fﬁgh’c Contralf Alzrm manager/Alzrm ‘a
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) Rhapsody in C++ by Telelogic - V71_RiCpp_PrioritizedList.rpy
Fil: Edit Wiew Code Layout Tools  Window Help

p@dlsmes@eacaka] x|

|laamoaak -

EREEEHETEE

IR AR S e ~I[Firosof_Debug ElEEEEIRNEE: =lml
é B S (M A ML= & S| = 0 B [ P : = AN B

|

Entire Model View ~ | + ‘

=8 CommandDown
[+l-(E] Hyperiinks
1@] Instances
[+ [@ Operations
-9 SuperClasses
=8 CommandLeft
[+l-(E] Hyperiinks
1@] Instances
[+ [@ Operations
-9 SuperClasses
=8 Ccommandright
[+l-(E] Hyperiinks
1@] Instances
[+ [@ Operations
-9 SuperClasses
=8 commandup
[+l-(E] Hyperiinks
1@] Instances
[+ [@ Operations
-9 SuperClasses
{23 Collaboration Diagrams
[]---\ Events
EI@ Interfaces
Eg Command
- Attributes -
Hyperlinks _’l;l Relations:
@ Operations itsCommandList itsCammandlist

-2 Object Model Diagrams P 3 itzFeader
o = - | Buider - Buil.. | B Animated N...| o

k E] Sequence Diagram: Animated Hormal Operation *

running I"?'J

eATmvEs simerieces simertaces ATuEs
Euiger e ‘Commandii]-C Tommand_is: | [ Commanditico Aner
ommand mmand =2, counts=;

tm(500)
[(rand()%e2)==0]

eviirite to its\Writer

evRead to itsReader

Features of Builder[0]

Instance Mame: |Builder[D]
Attributes:

UereBE+t00 0080,/ 0+

Name | Walue | Type
count 0 ink

|

x|[ Executable is Idle
1|

Ik
Ik

1] ]
Locate 0K Apply |
N Y I O NN R

For Help, press F1 GE MODE Thu, 1, Mar 2007 [6:21 PM
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DFT : Rapid HTML Gur’s

-alhast: 90/ - Windows Internet Explorer

{34 Rhapsody in C++ by Telelogic - V71_RiCpp_BluetoothHeadset.rpy

%' ‘g]hth:l:moalhost:gcf V||;||;| |C— : File Edit Wiew <Code Layout Tools Window Help
ilrks @] tgt @] Llocal Host [(G]Google ;’e;gic €] iNotion & TLogix > ”DD“EH{,ﬁ§|§?|ﬂg|m,ﬁﬁm|x‘”@k6k@@Elﬁﬁ% j"@ ”ﬂﬂﬂﬂ%ﬂ|ﬂg‘
% & (s~ Ehwﬂmh..XI:]_E o - & - » ”H BrWFIl! 23"/ 8 ”@ @ ! ! ¢ [HeadsetAndMoblePhoneWithGui ~||VisusiCop_Debug - ]]|{a} B, ]

B Mol og@ M |NLLOLeOAR [thears J0 < b |

|

BluetoothHeadse! V71_RiCpp_PBluetoothHeadset

=@ Buider{0] Builder[0] [ Entire Model View =~

E Statechart of : Button - Builder[0}->itsHeadset->itsButton

+ 4 |
=)-fd ¥71_RiCpp_BluetoothHeadset -~
[#-{Z] Compaonent Diagrams

EID Components
-§A HeadsetAndMobilePhoneWithGui

2] Test

Hyperlinks

evRelease/ tm{100}
it=Headzet->GEN(evShorPress);

Presentation
% http: {flocalhost: 90 Mokia6210.htm
@ http: {flocalhost: 92Mokiac210.htm =|
& @ http: {flocalhost: 90 BluetoothHeadset.h
[#-{Z] Object Model Diagrams
-] Packages
- Analysistkg

tm(3000%
itsHeadset-»GEN(evLongPress);

“gEsled GEMEVEImsn, 100

NCIOFORT s ~GEN e
SUDECAOPORT e rSEN;ED.

*v) Dependendies
N\, Events

\ =\eb Manageds evPress() e— e e
\ evLongPress()

\ «4\eb Manageds evRelease()
\ evShortPress()

PrOAE++t00 -000|0 .,/ 0|7

commecing

\ evFlash(int aCount,int aFrequer
\ evon()
\ evOff]
Bluetooth Headset Mokiz 6210 N Web Managed> evine() z | Headset - B...| % Button - Buil...
ol LU | E|
E| E| =|
fcif o] o
L] sl
callStack [ Event Queue WL T, Boid ), Cneckc Mot 3, Configuration Mansgement ), Animation [ Sesrch Resuts §
| %4 Local intranst | H100% - A |FerHek pre=F1 GE MODE Fri.2, Mar 2007 [11:35 aM__|
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)

DFT : Model Based Testing

UML 2 Testing Profile EI---E TestingProfile (REF)
EI {7 Packages
: El"'i':l UML20TP (RO)
=t {27 Packages
EI:| TestBehavior (RO)
. [-«5» Stereotypes
E-----&S:& TestCase (RO)
- TestObjective (RO)
=13 TestArchitecture (RO)
—-«%% Stereotypes
E-----s:Sr-b TestContext (RO)
E-----&S:& TestComponent (RO)
5% SUT (RO)
- TestConfiguration (RO)

&
g
=
&
5
2
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DFT : Model Based Testing

| 0 O
Radio IE' xzInterfacex
: 4 IDisplay
4 itsWaveband:Waveband —
. itsDisplay
Create a Test Architecture I I
itsCurrentVWaveband 1
Manua” 1 wlnterfacex
y 1 itsFrequency-Frequency i . —
. e .,mp.?_._,.__-—.-'—v,,—/ = o
Automatic il o Gopy With Model
Remowe from View
Delete from Model
aTesiConiets Format...
TCon_Radio Mzake Default...
Locate

1 nstance, T

&T #
itsTC for itsTuner: TC for itsTuner

Expand to fit text

T \ Create TestArchitecture

1 «EUTs 2 Telelogic Rhapsody Gateway

itsRadio:Radio
|

«TESTOMpONEriNEtEncs, TEst COmponents
itsTC for itsDisplay: TC for itsDisplay

1

1 nstance Tk

«Ti *
itsTC for itsUlser: TC for itsUser
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DFT : Model Based Testing

Create Test Cases

Test Cases can be written:
Via Sequence Diagrams

SDO03

20 _Check_Tune_Automatically_Down /l alest3cenanios
«TeztComponentinztances wSUT» «TeztComponentinztances «TeztComponentinztances
TCen_Radic.iteTC_for_itzU TCon_Radic.itzRa TCon_Radio.iteTC_for_itsTu TCon_Radio.iteTC_for_itzDi

2erTC_for_itzU=zer dio:Radio nerTC_for_it=Tuner

zplay:TC_for_itaDizplay

T
tune automatically Hown 2 steps I

| evsearchid=1}) |

|
el |
|

¥

| | O=izStrongSignal()
I

| |tune(value = freq1)

_showFregquency(aFreg uenl!:y = freq1)

¥

The first search is-|n ot succesful

¥

| D=igStrengSignal() |
|

| | tune{value = freq2)

¥

Il
The second =earch is successful

| | showFrequency(aFreguengy=freq2)
[
1
I
1=izStrongSignal() |
]

[
-

=howFrequency(aFreqg uenj:)v:frqu]l

|
I
o
il
ro|
ol
1
|
|

12




IBM Rational Software Development Conference 2008

DFT : Model Based Testing

Tast Case : CDOWhiteBox_0D06a in TCon_Radio (=] (3]

Gener.:lll Description  Implementation |Pu'gument5| Relations I Tage I F‘mpertiesl

|void CDWhiteBax_006a()

int £; 1=
int freg;

int testMum = 1;

char testMHame[50]:;

A4 Test LN 1<4<£4KHz to ZB1KH=z step 1KH=z

itsRadio.nextWaveband () ;

for (| freg=144; freg<=281; freg+=1 )
sprintf (| testNHame, "CDWhiteBox 001a %0
f = itsRadio.getItsCurrentWaveband ()->g_|
RTC ASSERT NAME (testName, (f==freq)):
testMum++;
itsRadio.getlctsCurrenctWaveband () ->getIt

Create Test Cases

Test Cases can be written:

Manually via code }

f = it=sRadio.getlctsCurrenctWaveband () ->getIt
sprintf (| testNHame, "CDWhiteBox 001a %03d4",
RTC ASSERT NAME (testName, (f==144) ):

- o

Locate 1].4 Apply

SDO03 13
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|
1
ln
|
[
)

DFT : Model Based Testing

SD_Check_Timeout When_Saving Memory  «TesiScenarios

«TestComponent» «TestComponent» «TestComponent»
ENV TCon_Radio.it TCon_Radio.itsTC TCon_Radio.itsT TCon_Radio.itsTC_f
sRadio:Radio _for_itsDisplay:TC C_for_itsUserTC or_itsTuner:-TC_for_
_for_itsDisplay _for_itsUser itsTuner
Z | blankAll() i | |
A =
7 | | evOnOff() |
Z ["blankAl() |
Z showWaveband(aE}md =3)
Z ' tune(value = 87500) _
Z 'L/ ! evilemory() o
Z lr\showMemory(bMerr ory = 1)
Z > 8000 ms o
Create Test Cases a

|
| showMemory(bMe_mory =0)

| tune(value = 8?505}

Test Cases can be written:

AR

Automatically with the ATG
(Automatic Test Generator)

SDO03 14
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DFT : Model Based Testing

Execute Test Cases

The Test Cases can be
executed automatically

SDO03

Name Description Result

SDWhiteBox_001 Check that the Radio can be switched on and off Passed

SDWhiteBox_002a | Check that when the radio is switched on, that it remembers the Passed
waveband and frequency that had previously been selected.

SDWhiteBox_002b | Check that when the radio is switched on. that it remembers the Failed
waveband and frequency that had previously been selected.
For this test ensure that the radio is hmed to a different frequency than
the default one.

SDWhiteBox_003 Check that the radio can be mned forwards and backwards Passed

SDWhiteBox_004 Check that if the user s@arts to setup a preset that if they don't complete Passed
the setup then after 8 seconds the setup is cancelled.
This testuses a test scenario that was generated by the ATG.

CDWhiteBox_006a | Check that the radio cannot be tuned to a frequency outside of the limits | Passed
for LW waveband.

CDWhiteBox_006b | Check that the radio cannot be tuned to a frequency outside of the limits | Passed
for MW waveband.

CDWhiteBox_006c | Check that the radio cannot be mned to a frequency outside of the limits | Passed
for SW waveband.

CDWhiteBox_006d | Check that the radio cannot be tuned to a frequency outside of the limits | Passed
for FM waveband.

FCWhiteBox_007 Check that each preset can be set to the minimum and maximum Passed
frequency for each waveband. Check that these presets are remembered
even after the radio has been switched off and then back on.

Detailed Coverage Summary of Radio (34/47)

Operations
nextwaveband
retune

EventReceptions
P ovoveband
evonoff
evTuneUp
evTuneDovin
evbemory
evPreset
evSearch
evFound
Statechart
ROOT.on
ROOT.on.normal
ROOT.on.normal.tuning
ROOT.on.normal.tuning.lacked
ROOT.on.normal.tuning.tune
ROOT.on.normal tuning.found
:
-
s
;
.
‘
o
2
o
ROOT.on.normal.memory
ROOT.on.normal.memory.confirm

el ROOT.on.normal.memory.selectwhichMemory

State
State
State
State
State
State
Transition
Transition
Transition
Transition
Transition
Transition
Transition
Transition
Transition
State
State
State

TE ST SDWhiteB ox_002E, Instance switch on FM Radio again, Iteration 1

J

«TestCompeonentinstances

«Test Compoenentinstances

«TeztCompeonentingtances a3UTe
TCon_Radio.t=TC_io TCon_Radio.it
r_itzUzerTC_for_itzU =Radic: Radic

2ET
evOn0 1) |

TCon_Radio. t=TC_f
or_t=Tuner TC_for_i

teTuner

TCen_Radio.it=TC
_br_itzDizplay: TC
_for_iteDizplay

|5huw.-"u'aveband[aEland=3} |

| tunefvalue=23000)

P

lshuwFraquency(aFraquency;Ers

|
Booo)

| tunefvalue=27500): Dperatiun_dall - In Parameter values du’nl:lt match.
Lo

P
-—|
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Model Coverage

The ATG (Automatic Test Generator) is an add-on product to Rhapsody that
automatically generates test cases with high coverage of the design:

Model element coverage: Covers states, transitions, operation
calls, event generation

Code coverage: Generates all relevant combinations of inputs for
MC/DC (Modified Condition / Decision Coverage)

Can be used for Unit, Integration, Regression Tests and Target
based testing

Auto-generated test cases should be linked to requirements

Special test cases still need to be captured manually...

SDO03 16
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Full Application Code Generation

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

Structure models

State charts: event driven behavior

Activity graphs: algorithms and process flows
Components and artifacts

Rhapsody generates very clean, readable code, easily debugged through any
commercial IDE

Integrated “white-box” Code (C, C++, Java, Ada, IDL) generation
MISRA C compliant code generation
High productivity; low cost of maintenance

Comprehensive code generation technologies
OO based and / or functional based, Stereotype based
Rules based : Rules Composer / Rules Player

SDO03 17
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Dynamic Model Code Associativity

Change one view, the others change automatically

Code and Model always in sync

& Java - AlarmManager.java - Eclipse SDK elelopic::alarmSystem *]

{7} Rhapsody in J by Telelogic - [Object Model Diagram: Alarm Overview in coi

R =R RS R “R L

& rtsr- G\Pre

& 1ava Browsing

A Ik |

File Edit Source Refactor Mavigate Search Project Run Window Help BP File Edit View Code Layout Took indow Help
iN-HE R 0%  BEGEP H(& et ?| |Nw Wt @I @2 2 BHED X RIEOBO[E -2 |0 82 04

. _ ” M ! E o [Tes ~|[JavaTest -l H] | o3 B, ] a|7 ‘
[% package ... 2 =M Ny aarmManager.java X 8
-
. = 25 0@ HE [NCAOLeOAD |[am
= / /%% package com::telelogic::alarmSystem -
5T AddHyperlinks - I}
[ AddMatchingttribute Entire Model View ~ | & ‘ p—
-[E] ApplicationListenerPlu: S E
[ET Autocreste Statechart This is a simple RlarnManager class EQI Jovarest T
o : T g [#-[Z] Companents =] AlarmManager
-[&f CodeGenerationListen: f EID Packages
151 CrestetyperinksHelp: //%% class RlarmManager =) B com m
[ Eclipse_Ril_Blustootht public class AlarmManager { 5[ Packages |
[ Ecipse R CashRegie =2 telelogic -0
[57 Eclipse_Ri_Electronic_ =2 Packages -
[ Eclips=_ Ril_Stopusich // Constructors -2 alarmsystem T |
--[5] FormatUseCassHelper - Classes o
5T I0L_Generstion_Hslps //#% auto_generated -B AlarmManager
22 savaTest e public AlarmManager(} { =+ Object Model Diagrams L
) exfjar - Di\Rhaps ¥ g0 Alarm Overview @
) anim.jar - D:\Rhay java + u! |
) animcam.jar - Di\ } = Javax
& oflnstMack jar - — P T ISR 1 Profiles B
- (defautt packags) File Path : D:/Eclipse/JavaTest/com/telelogic, 2 Javeprofie *u
H comitelelogic.alar D T T e T L L T L T r T e—p—_— N
[3] AtarmManage i
IRE System Librar =) ﬁ

&) jsejar- C:\R | | | ( ‘ | =0 _ld
& jesgar- i probl... |Javadoc|Dedar... |Search | B Console 2 Prope... Java... Debug | .
& dnsnsjar- C: Mo consoles to display at this time. ol = R i d ﬂ.‘\lamﬂ Ovenvi I
& QTlavazip-t
&) sunee provi xl(code Generation Done &)
&) sunpkesit.jar |
2 errort 0 Error(s), 0 Warning(s), 0 Message(s) I
files.lst ol :‘
) I ) W e N e ey N
Writable Smart Insert | 14: 1 Attempt to estsblish connection with TDE was successful. GE MODE Fri, 2, Mar 2007 |2:23 PM |
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Real-Time Framework

Rhapsody provides an executable real-time framework

Framework is delivered as a Rhapsody model
Provides a clear understanding of structure and functionality, enabling fine tuning

Model includes all requirements and design rationale so it's easily understood
Validation suite can be made available through Professional Services

Facilitates scaling down for smaller footprint applications
Pick and choose only the necessary components

Customize components
Facilitates certification of the framework ex: DO-178B

E

SD03
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ln
[
)

Extended C Framework

Time Triggered and/or Event Triggered
MISRA C

OSEK / Main Loop / Simple OS

All data allocated at compile time

Initialisation done at compile time

Network Ports (for mapping to CAN, LIN, MOST, FlexRAY, ...)

- Periodic, period=100 msec, delay=0 (duration B0 msec)
- Periodic, period=100 msec, delay=60 msec (duration 20 msec) Dippatgh Eyénts Exeotitt Pt with order=2

Execute Part with-arder=1

- Periodic, period=200 msec, delay=80 msec (duration 20 msec)

| | | |
N i N N N N i i
[OETFE [EEHE ([EEE W EEE  [EEE [EEE [COETF — [CEETE
I L1 IR IR [ 1] I L1 L] I Tirme (msec)
100 200 300 400 500 50D 700 500
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Concurrent Design Collaboration

Small and Large Scale Development
Tight integration with configuration management
Three way Visual Differencing and Merging

o e —————— HEIE

I
[- [T[x] 5 rient-object odel piagram: Cruise:

[Grulse Sontrol System

C2> DiffMerge - Base aware comparison of
E

CruiseControlSystem

i Convoller B
esiredspesdreal_T

S EE

Attbute: sterectype 5% No difersnce
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Reuse of IP

Import Legacy “C” code

EIE] BluetoothPkg
#-B Classes

- %1 Object Madel Diagrams
B- {:I Packages

sdpd
ﬁ Files
cstate
. main
request
sdpd
service
- B
=y Dependenaes
; *s) sdpd
= E Functions
' ]ﬁ compare_indices(const void *i1,const vaid
]ﬁ record_locate{uint32_t handle)
]ﬁ record_sort(const void * r1,const vaid *r2)
Hyperlinks
-<> Types
; & _indexed
- &p sdp_indexed_t
= Varizbles

& service_db
-4 test
- tools

[1]-#]
-

@& socket_index

SDO03

BluetoothReader

blue
HeadzetMobilePhone
1

BluetoothWriter

=iy blue
i2) IMobiePhoneHeadset

«Usage/»
/

Y

*Flien
=dpd::servicedb

& service_db : sdp_list...
& socket_index : =dp_li..

&8 record_sort(r1:const ...
& compare_indices(il:c...
& record_locate(handle...

Tvmmer” 7] &8 oL0_BNEPCONADD:RNpString

*Flies
dund::dund

B DUN_CONFIG_DIR:RhpString
= DUN_DEFAULT_CHANNEL:Rhp...
= DUN_MAX_PPP_OPTS:RhpString

8 dun_show_connections(}:int

S dun_kill_all_connections(}:int

& dun_sdp_unregister(}:void

& dun_kill_connection(dstuintd_t ...

B dun_open_connection(sk:int,pp...

N Tl
pand::bnep

Tl

= =dpd:.request

&4 SDP_TYPE_UUID: RhpStrin
— A ptring

& SDP_TVPE_ANY:RhpString
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Documentation: Rhapsody ReporterPL

S;T“ﬂ
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ther metric Op displas
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Flight Control The Flight Control s usad o Package:
svnmatically control o flight FlightControlSysemPhe;
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felself tm(2000) evonnectzd;
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Event evilongPress
Event evShortPress
Event evAlive
Event evConnected
Event evinc
Event evDec

SDO03

23



IBM Rational Software Development Conference 2008

Generating “C” code from UML

f
1
ln
T
[
)

When we want to create a class, we have the choice of being able to create:

=] A Singleton Object
A File

SDO03

ClassX

® publicData:int=0
&R privateDataint=0

1 xSingletons

ObjectX

A Class (like in C++ and java) that we can create and delete dynamically.

& publicOperation()-vaid
&5 privateOperation():-vaid

™ publicData:int
&4 privateDatacint

aFilen

FileX

& publicOperation()-void
&5 privateOperation()-void

& privateData:int=0
M publicData:int=0

&5 privateOperation():-void
& publicOperation()-void
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“C” Code generation for a Class H

. - H s 3 ¥
! Active Code View = |[B]%] Active Code View
7
Y volid ClassX Init(ClassX* const me) {
struct Class¥ { ﬁiiﬁ;ﬁi;giﬁa—:o?"
int privateData:; }
int publicData;
¥ void ClassX Cleanup (ClassX* const me) {
" 3
void ClassX publicOperation (ClassX* const me); static void privateCperation(ClassX® const me) {
/*3[ operation privateOperation() =*/
SRS
A* Constructors and destructors:*/ }

void ClassX Tnit (ClassX* const me);

woid Classy Cleanup I:C].EISSK"" const lTIE:I . void ClassX publicOperation (ClassX* const me) {
- ’ /*#[ operation publicOperatien{} */
Pas 7 i d
ClassX * ClassX Create(); }

void ClassX Destroy (ClassX* const me); ClassX * ClassX Create() I

- ClassX* me = (ClassX *) malloc(sizeof (ClassX)):
4 . if (me !'=NULL)

|4 4| FI ﬂMI assX.C ’ ClassX Init(me):
b

retorn me:;

! ClassX

void ClassX Destroy (ClassX
£ (me!=NULL) ™ publicData:int=0

We can set properties to disable the | casssx creansy, | 8 prvateDataint=0

free(me) ;

generation of the _Create, _Destroy and : Souvicoparatongid
. g | rivateOperation()vol
Cleanup operations

T —
A [ Classi.h i Classk.c /)
jpS—

=
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“C” Code generation for a «Singleton» Object £J

! Active Code View 1 wSingletans
ObjectX
_ _ _ _ = = publicDatacint
void CbjectX Init() { & privateDataint
ObjectX.privateData = 0O; ’
: RS CER e & publicOperation()void
&5l privateOperation()-void

static void privateCperation() {
/*#[ operation privateOperation() #*/
SRS

}
- i+ Active Code View

void CbjectX publicCOperation() |

/*#[ operation publicOperation() *%, =

JEE] =/ stroet ChbjectX t {
int privateData:
ll int publicData:

i D | @ i b —
_‘ILILI_'J[\. B e _ void ObjectX publicCOperation():

4* Constructors and destructors:+*/
vold CbjectX Inic():

With a Singleton object we - .Iu”_\lnobjmhmim . _IJ
still get a structure containing our \—
attributes, but no “me” pointer.

}
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«Filex

“C” Code generation for a File Flek

&R privateData:int=0
™ publicDatacint=0

&5 privateOperation()-void
& publicOperation()-void

» Active Code View

static int privateData = 0;
int publicData = 0;

static void privateCperation() {
S*#[ operation privatelpsration() =*/
AEE]ES

H

void publicOperation() {
S*#[ operation publicOpsration() =*/
SEE]ES

i Active Code View

‘ T, _»I_I
A e Filex A FileX.c

extern int publicData;
volid publicCperation()

L |
400 >IN Filexch / ABx.c

The code generation for a file is
very simple to understand and use.
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Rhapsody Demo
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QUESTIONS
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