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MDD D EAL 14

Percent of Final Designs within 30% of pre-design
expectation for features and schedule

Rhapsody (Telelogic) 81.7%
MDD Developers

Simulink (Mathworks)
VxWorks (Wind River)

Non-Modelers

40% 20% 60% 0% 80% 90%

from Embedded Market Forecasters 2006 Survey Results

“What Do You Do When the Horse You're Riding Drops Dead?:
Why Model Driven Design is Emerging as a Preferred Best Practice”
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Tlme to MarketD[@& |

(o]
L7"R—k:MDD-Non I\/IDDODFaﬁ%ZI [P
\ /
Non MDD MDD | MDDIZ i
BEREIEIRF on | [ZKB M
FIUr—LarOaRk $1,589,200 “‘ / $1,165,600 36.3%
YR—FREYIDARN $1,607,180 | $1,318,350 21.9%
BSEEIRDOFY $3,196,380 $2,483,950 28.7%
F oo EILIRDFY $138,887 | $70,396 97.3%
HRENIR DT $230,690 $93,703 146.2%
2YIrYT7HRIARE $3565947 $2648049 31.8%
BAF&Xk $10,000/Month, #7I-€—|~7<9‘y7:|:<|~ $8,500/Month TR &
Ew%zcunu \
MEMEaR R Non MDD MDD | MDDI=& %M.k
IKTF—TUR 60.0% 73.3% 22.2%
SRT LHEE 55.0% 66.7% 21.3%
EREHERSSa—)L 65.0% 66.7% 2.6%

Source: Embedded Market Forecasters
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UML2.0 Testing Profile(U2TP)
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Test Architecture
TFAMHR, TACDIELE.
FANOWR. 21T, L
BETBA05AMEENS

Test Behavior
72 OBMBIEICES 3

fianaznd

SUT(System Under Test),

test components,
test context,

test configuration,
arbiter, scheduler

T&E

test objective,
test cace,
defaults,
verdict
validation
action
conceptsiEE

Test Data
BEWIAS2=H—3 22 0EH0
FRRE—ROXRBRERET D

Time
FRROBBEERBLIEL,
BALELS 3 &5
BRICRY SHle

Wildcards, data
pools, data
selectors,
coding rulesZg&

Timer,
timezone’s &
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------ _J TestingProfileStructure (RO}
—-[Z3 Packages

=3 umL207P (RO)

=21 Packages

E|E';| TestBehavior (RO

[=l-#5% Stereotypes

5% TestCase (RQ)

: 5% TestObjective (RO)

E| E:l TestArchitecture (RO)

[=l-#5% Stereotypes

é-----e:S:s: TestContext (RO)
E-----ag:s— TestComponent (RO)
45 SUT (RO)
«5» TestConfiguration (RO)

--3 RTC RO)
= l:l Packages

E| E‘J TestArchitecture (RO)
l +-{_7] Packages
=-ase Stereotypes
5 5% TestPackage (RO)
L TestComponentInstance (RO)
E| E'_J TestBehavior (RO
[=l-#5% Stereotypes
~¢S% DriverOperation (RO)
~5e SDInstance (RO)
~g5% StubOperation (RO)
~g5e TestResult (RO)
F--#5e TestScenario (RO)
Fl-e5e ATC_InstInfo (RO)
[+-#5% RTC_MsgInfo (RO}
~¢5% StubbedOperation (RO)
~5% DefaultOperation (RO)
g SR Unreallzed {RD}

[+]-[+]

Telelogic®

E.I%Esgslpezﬁ:ngﬁ?agrams RhapSOdy } X } 4/7 7 D 774)L = i Rhapsnd?.

= Rhapsody UML 7 X 77> 27’27 71

» UMLTRTa97Aa77(IILER—X

» Rhapsody CETIILTAMD R EYIZE
AT HIENTELHLLAHEERATLA
RATHET

» UMLT AT TAT7AILTERSIN
=ERDOLDOH L, RhapsodyT AR
A77AILIZIEHYEE A

» UMLT R T4 TAIT7AILIZIEA L
MG ERLEAET . &AL UMLT
ATA0TTAT7AIVIZE>THRESINE
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BRETETANTOERD#ME

Telelogic” _

= £BDOITS5VY

| | |
Design Artifacts

—

EI{:I Cbject Model Diagrams

. ﬁﬂ Domnains Owverview

EI{:I Packages

; E «Externals Cpplibrary

E' «Externals RhapsodyFramework
E AnalysisPlg

B Casses
Q BuyineGetCneFree

B BuyThreeGetOneFres

% CashRegister

B countedProduct

B Product

B ProductDatabase

B TerPercentoff

B ThresForoneEurn

[ ") Dependencies

i-B Interfaces

—1-{_1 Ohject Maodel Diagrams

- CashRegister Ovetyiew
B8 Product overviewd ™)

ﬁ_ﬂ] ProductDatabase Owverview
------ ﬁ_ﬂ] Special Offers Overview
&-{_1 Sequence Diagrams

E]---E HardwarePkg

[]---ﬁ InterfacesPlkg

[]---ﬁ PredefinedTypas (REF)

[-F PredefinedTypesCrp (REF)

[]---E] RequirementsPkg

E]---& TeshConduckorPkg

-2 Profiles
=L

TestPackages

M-

&

= TAMr—RIZY SN T-=ERRequirements linked to
test cases

= B ETAMNERYDORSZHTFTES—L a3y,
= BREETAMIEICFEIHA

- - [ o]

Test Artifacts

D Profiles
E1-L3 TestPackages
Ly demo

El-f % TPkg_CashRegister 0
-] Packages

[i TestComponents

L—__|3J TestConkexks

Zon_L q
W attributes
*+) Dependencies
L Links
il SUTS
{:| Tesk Conkext [@;rams

- abg_kc_0020)

- abg_kc_0030)

- abg_kc_0044)

- abg_kc_0060)

- abg_kc_0030)

- abg_kc_0090)

- ko_ackivity _diagrami)
- ko_adding_remaoving_product
- ko_code()

. ko_regression_testi)
]‘ TestCoampanentInstances
-y, TestConfigurations
- S TestResults

- B Testscenarios

,‘x ,‘x ,‘x ,‘x ,‘x ,‘x ,‘x ,‘x qx qx

-

0

NDEENET

TR ST

‘ TestZomponentInstances
-y, TestConfigurations

= XJ TestResulks

A TCon CashReqister 1.html
TCon_CashReqgister _1,x=ml

Test Context Result

Test Execution Reports

Enwironment Info

Test executed on machine: MBOSC-21-1
Test executed by user: ubrockmeyer
Windows 2000 / Windows P

Aries, build 799102

Used OS version;
Used Rhapsody version:

Used TestConductor version: 2.0, build 530
[ e ]
Project: CashReqgister
Active Component: TCon_CashRegister_S
Active Configuration: DefaultConfig
Test Context: TCon_CashRegister
tr_code PASSED
tr_activity_diagram PASSED
tr_adding_remaoving_products PASSED
tC_regression_test PASSED
atg_tc_Dos PASSED
atg_tc_009 PASSED
atg_tc_006 PASSED
atg_tc_002 PASSED
atg_tc_003 PASSED
atg_tc_004 PASSED
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DTARUFDETIL
- BEBAERINhS

* ETILAEHSNSEEH NS

«TestConiets
TCon_Radio

1 aTeshComponantinetance TestComponsnts
itsTC for itsTunerTC for itsTuner

®SUTs LY
itsRadic:Radio

1 «TestComponentinstance TestComponents
itsTC for itsDisplay:TC for itsDisplay

1

A TesiComponentintance TesiComponents
itsTC for itsUser. TC for itsUser

= Telelogic”
= *=. Rhapsody
o O |
Radio né' zInterfaces
: 4 [Display
4 itsWaveband-Waveband —
itsDisplay
D itsCurrentWaveband | 1 ERm—_t R
Copy With Modsl xInterfaces
1 } [Tuner
itsFrequency:-Frequency Remove from View
Delete from Modsel
O O Format...
Mzke Default...
Locate
Expand to fit text
Create TestArchitecture
/ Telelogic Rhapsody Gateway

= EENET—XTOF I,
= TAMNTF—RIEFEEZGN
= f2fZaVNAIIVTESET




| IBM Software Group | Rational software

ETILREDDT A

Telelogic®
SUETEGT S

= BETIVERELI=ESICTRAMEERETT S

nt £: A

int freqg;
T—~

int testMum = 1;
char testName[50];

itsRadio.nextWawveband() :

// Test M@ 52ZKHz to 1620KHz step 9KH=z
itsRadio.nextWawveband() !
for ( freg=522; freg<=1620; 1

Z0—F+—F

sprintf | testName, "CDWY SD0_Ched_Switch_On_aAnd_OCff ) wTEsSoenarke
f = itsRadio.getItsCurre] « TestComponentinstances wSUTw « TestComponentinstances « TestComponentinstances
RIC ASSERT NAME (testName TCeon_RadicitsTC_f TCon_RadioitsR TCon_RadioitsTC_ TCon_Radic.itsTC
tesENu.m——;_ or_itsleerTC_for_its adic:Radio for_ Hs'!'u ner TC_for _fnt_ii\::Di sPlay:TC
itsRadio.getItsCurrentWad User —itsTuner _for_itsDisplay

} | [ Bismening N

f = itsRadioc.getItaCurrentiay | |

sprintf ( testMame, "CDWhitel Switchen ! !

evOnOfi)
RTC_ASSERT NAME (testName, (£7 |
| blankAll()

|

|

|

|

| showWaveband{aBand=3) |
|

< | |

|
=vOnOff() T

|
| | tune{value = 87500)
|
|
I

Switch off

| BlankAll])

| showFrequency(aFrequency 4 8750(
|
I
|
|
|

| |
=T X

= TAMETRAIMNW T ETHE—4YRET
LEET D

FlowcharlOFFCWhiteBox_007 [ <FlowChart»

4 R
constintlwl] ={ 144, 190 220, 250, 281};
constintmw(] ={ 522 612, @57, 837, 1600}
const intsw(] ={ 5950, 9900, 13500, 13550, 15600 }%;
const intfm[ = { 87500, 90500, 100000, 100100, 108000 };

* int testNum = 1;

int mem;
int freq=0;
char testName[50];
Waveband® w;
Freguency™ f;

S A

¥
‘ save to all presets

restore all presets
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S AR TTF AR —AD 3B ENERT |

Telelogic”
. R :

=l AR % BERSIN5BFELERBY BT FT4NNGETARAY)TRELTER
EXS)

= YTLwog T MDD T AN —RELTT = A—Savieshi=o—45 2 A% 8L .
BFIRYT 5,
= ATGZHL, §

s = 7AW

TCDniRadi...:TC_fDr_itsUse TCon_Radio.its....Radio TCDniP:a'...:TCT_fDrjsTuner | TC...:TC_fDr_itsDispIayI

=[N TestScenarios

s0_Check Switch On And Off

<<(L{TestCDmpDnentlnstance «(l) SUT» 1)y TestComponentinstances «(U) TestComponentinstanees
TCon_Radio itsTC_fo Tdon_Radio itsRa TCon_Radio itsTC_f TCon_Radio itsTC
r_itsUserTC_for_itsU dio:Radio or_itsTuner TC_for_ _for_itsDisplay: TC
ser itsTuner _far_itsDisplay
—
Switch — - ! ! -
' evOnOff() | | |
74 | N
| learDisplay() | P'l
| shUWWaveband(aBamﬂ:IB) |
| ! ™
tunefvalue = 57500)
| > |
| showFrequency(aFrequency = 87500) ._|
e ] | /
Switch off N~ ! -
S alteiiy] \\ | |
4earDisplay() | |
| | d
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zS\éil,\’EEEﬁ
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FlowchartOfFCWhiteBox_007  J «FlowCHharts

Telelogic®

Rhapsody’

~
~
~
~
~

save to all presats

-

save_LW_pressis

;'.'I

-
constintiw]={ 144, 190, 220, 250, 281}
const intmw(] ={ 522, 612, 657, 837, 1600}
const intsw{]={ 5950, 9900, 13500, 13550, 15600}
const int fm[] = { 87500, 90500, 100000, 100100, 108000 };
int esthum =1;
@ —» intmem;
int freq=0;
cha
\F;Va Test Case : CDWhiteBox_006c in TCon_Radio *
e

Generclll Description  Implementation |A.rgu1'ner|13| Helationsl Tags I Froperties

fvoid COWhiteBox_00c{)

// back to the lowest freguency.

int T©;

int freqg;

int testNum = 1;
char testName[50]:

itsRadio.nextWaveband() ;
itsRadio.nextWaveband () ;

itsRadio.nextWaveband () ;

testNum++;

<] |

Locate 0K Apply

// Check that when the radio is on SW, it can't be tuned outsids the Short wave
// freguency range. Also, make sure that as it is being tuned up, it wraps arcun

// Test SW 5950KHz to 15600FKHz step 50KHz

for { freg=5950; fregqg<=15600; freg+=50 )
sprintf ( testName, "CDWhiteBox 001c_%03
f = itsRadio.getItsCurrentWaveband()->getItsCurrentFreguency()->getValue():
RTC ASSERT NAME (testMame, (f==freq)):

itsRadio.getItsCurrentWaveband () ->getItsCurrentFreguency (}->up () ;
5
f = itsRadio.getItsCurrentWaveband()->getItsCurrentFreguency (}->getvalue ()

sprintf { testName, "CDWhiteBox 001c_ %03d4",
RTC ASSERT NAME (testName, (f==5950) );

testNum ) ;

[ SN Y W I T I Ui NP VIR T W B e

30
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-rx rE{TETAMLR—

M Execute S50 _Check_Successful_Connection

Telelogic”

Rhapsody’

| Iteration | Statuz

FAILED

Test Case Result

TEST SDWhiteBox_002b, Instance switch on FM Radio again, Iteraf e
&
B Y/ ResetApplication «(U) TestComponentinstance»  «(U) SUT» «(U) Teq 12:11:43, Friday, July 20, 2007
| TCon_Radioits TC_f | TCon_Radio. IS
Activate Test | show Info or_itsUsEr:TC_for_it tsRadio:Radi _fQ | ea executed on machine: Emo""
sUser o Test executed by user: ukmari
| evOnOffO | Used OS version: Windows 2000 / Windows XP
>
] — — | Used Rhapsody version: 7.1, build 893427
F t 7 D ? ‘\ N‘ Used TestConductor version: 2.0, build 616
| showWaveband(aBand
| I -, I Tested Project , l
: f ! tune(value=87500): Operati:ai Call - In Parameter values do rot match. =
[ ] T [ ]
- — I‘_G'T' 4 |~/7-_ | i | tune(value=88000) U Sy Sy S
| . [ octeres |
| '|""'"""""'"" D instance 'check stopwatch initialisation’
| | Tterations: 1
Status: passed
Progress: 100% (1/1)

TARESTL., LR—

MME R

= SUTADAAERZTDASBFEWNIBEE

THEIE

= FRAERABFENNINSASIhD

* TAMEITHRRLR—

MIEf/TROTY

FOREITHEIE T DESIHRET A XTI HE

SD instance 'check stopwatch start’'

Tterations: 1
Status: passed
Progress: 100% (8/8)

5D instance 'check stopwatch stop’

Tterations: 1
Status: passed
Progress: 100% (3/3)

SD instance 'check stopwatch restart’

Tterations: 1
Status: passed
100% (7/7)

SD instance 'check stopwatch reset’

Progress:

Tterations: 1
Status: passed
Progress: 100% (3/3)
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TAMER. ET VALY O—FRhNLyP

= V22— avEIT. T URRIT. EhEhbL/oN =T ANER

M Execute SDWhiteBox_002b

covered

covered

=1
=3
=]
=]

n

ROOT.on.normal.tuning.|

ROOT.on.normal.tuning.t

ROOT.on.normal.tuning.f

O Start Page | = Code Coverage [SDWhitsBoy

FREQUENCY.CPP

oo |beration Shatuz Progress = i =amunricy 4 3 150 _¥ALULC,
= ctatsismss i i o (=] Frequency & Frequency::Frequen maxd =aMaxFreq / STEP_VALUE;
switch on FM Radia 1 PASSED 100% (5/5) - < void Frequency-corfigure (RrpF| | | step = =StepFiea / STEF_VALUE
change from FM to L' 1 PASSED 1DD§ [5/5) - < void Frequency-copy (Frequency value = mini;
tune ta Lw 1 PASSED 100% [3/3] = N ————— , /4H]
awitch off LW Radio 1 PASSED 100% [343) = S void Frequenq,:up 0
3 i z o . . -
Shange fom L ta bW 1 PASSED o0 57 = Y pFesive Fremensy-gatius | Y51 o0 o e
turie to b/ 1 PASSED 100% 13/3) . - void Frequency:setValue (RNBFY || value = sFraq-svalus:
switch off My Radio = - & RADIO.CPP miri = aFreq->mini;
i % - - - max = aFreq->max;
switch on M’ Radio Detailed Coverage Summary of Radio (15/41) | = - & RADIO H - oFreq ssien:
h ! bt S step = aFreg->step;
change from ] . = - & WAVEBAND CPP 244
ture bo 5w Operations H
awitch off 5% Radio
awitch on 5w Radio nextWaveband 100 veid Frequencydown() {
change from 5w ta Fid Mii[ °p_e':'°" dawn()
tune to FM not covered L= f( i Y
awitch off FM Fadio 90 " yalue = mad:
switch on FM Radio again retune }
S
o o !
Fieset Application EventR tions volf/;r[ecqu;;ci:r;tp%{
Show [hfo Shoi a: 70 value 3: step: ?
evFound if {value >maxi }{
value = mini;
Statechart: StatechartOfRadio L
- [ Functions
covered ROOT.on.normal £ B Sictement blocks
covered ROOT.on.normal.tuning § D1 Decisions
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Review Lab Quality Tesk

Event Log
. N B Build 0956 has successfully finished
’r /\ / '\ D O Q";' Machine 0&92-x2 has been reserved
CErYSS Bl  buid 0985 s ready
d)%%% E Build 0934 is ready
. BE  Machine 098-Linux has been reserved
L/ t a1 Bl  Build 0983 encountered errars
2 7_- —_— g 2 E Build 09261 is ready
7; C\_/\_‘ > B Reservation expired for Maching Sierra
E Build 95142 encountered errars
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