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PragmabDev

Dedicated to the development of a

modelling tool
for the development of

Event driven software.

Network of partners: Distributors: ey saess
MINISTERE
e Trainings, e Europe, SESERESE
e Services, e Asia, .vl
e Testing, . US. ‘ !

Products. AN\AR
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Philosophy

Develop a modelling

tool based on the

users’ needs.
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Target segment

i  Decomposed in tasks runnin
Event d”Ven SyStemS concurrpently J

Embedded & Real time « Communicating
» Synchronizing

Application

e A e | I —
WU A )L A A Heo vessaseaens

1 —> Semaphore
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I ssSues Where Defects Originate

Other
10%

Design
Yo

“The software content is
doubling about every two years.
The sheer volume is making it
iIncreasingly difficult for QA and
test teams to keep up with
traditional tools and processes.” The Relative Cost of Fixing

Never forget the 1:10:100 rule

_ _ _ Defects
Wind River Market Survey of Device

Software Testing Trends and Quality
Concerns in the Embedded Industry

June 2010

Design

Source: James Martin study

real time developer studio
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What modelling can solve

* Focus first on the What (Req) instead
of focusing on the How (code),

* Modelling is about Communication
and Documentation,

o Legibility of large systems gets critical.
Would you build a house without
drawing detailed plans ?

« (Get control over productivity,

* Improve quality.

real time developer studio
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Model driven development

* Vocabulary

* PIM: Platform Independant Model
« PDM: Platform Definition Model
 PSM: Platform Specific Model

PIM
* <@mmm= PDV

PSM

The goal is to transform the
abstract model (PIM) to a
concrete model (PSM)
using the platform definition
model (PDM).

real time developer studio
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Requirements for a good PIM

« The abstract model must be platform independant, as its
name states.
e The abstract model must be translatable to an
iImplementation platform.
« For that purpose, the abstract model is based on a virtual
machine offering:
e Some basic services

e A strong enough semantic.

real time developer studio
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Existing modelling languages

Specification and Description Language is an ITU-T standard.
SDL * Event oriented,

» Used by ETSI to standardize telecommunication protocols,
» Formal (complete and non-ambiguous).

Unified Modeling Language is an OMG standard.

UML » Can be used to represent any type of systems,
e Informal.
SysML System Modelling Language
AADL Architecture Analysis Description Language
MAR.TE Modeling and Analysis of Real-Time and Embedded systems
profile
Z.109 UML profile based on SDL
Lustre/ : :
Esterel Synchronous programming languages for the development of complex reactive systems
MATLAB MAtrix LABoratory
Autosar AUTomotive Open System Architecture
SART Structured Analysis for Real Time (obsolete)

real time developer studio
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Modelling languages positioning

Requirements
Analysis
Architecture

Specification

Design

SysML UML MARTE AADL SDL LUSTRE

_l

Generic  Generic HW/SW  HW/SW Async Sync

Dynamic verification is best at identifying defects because
requirements are usually dynamics

Static verification

Dynamic verification

real time developer studio
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No real time specificity in UML

« UML 1.x was too generic to describe a good PIM,
« UML 2.x introduced domain specific profiles,
* Lots of tools defined proprietary profiles,

« Z.109 is a standardized profile based on SDL.

real time developer studio
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SDL: the perfect picture

 SDL graphical abstraction (architecture, communication,
behavior) brings a lot to development teams.

 SDL being formal, it is possible to simulate the system
behavior on host with graphical debugging facilities.

 SDL being formal, full code generation is possible.
 SDL being object oriented, software components are reusable
(ETSI telecommunication protocol standards fully use object

orientation).

 SDL has the characteristics to describe a good PIM.

real time developer studio
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SDL: the figures

Years of experience allows to quantify gains of SDL usage.

« (C code: 35 to 50 mistakes per 1000 lines
 SDL code: 8 mistakes per 1000 lines

 Development time is globally reduced by 35%
 Reduced up to 50% in the left branch of the V cycle

* Less gain on the right side of the V because of the gap
with technical reality

real time developer studio



7  PRAGMADEV

YV V V VY

SDL: design problems

All existing software modules (RTOS, drivers, legacy code) provide C
APIls, not SDL,

Some classical real time concepts are not present in SDL such as
pointers and semaphores,

SDL syntax is not suited for design.

Integration with legacy code is difficult,

Integration with COTS components is tricky (driver or RTOS),
Developers are frustrated,

Generated code is not legible,

real time developer studio
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An Intermediate solution: SDL-RT

Keep UML diagrams at high level
during analysis and requirements

Keep the SDL graphical abstraction
(architecture, communication,
behavior).

Introduce C data types and syntax
instead of SDL’s.

Remove SDL concepts having no
practical implementation.

Extend SDL to deal with uncovered
real time concepts (interrupts,
semaphores).

Analysis

Specification

Design

SDL-RT

Real
time

real time developer studio
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S/ DL

specification & description language - real time

SDL-RT is:

 Available from http://www.sdl-rt.org for free,
Legible,

Based on a standardized textual format (XML),
Submited to ITU to be part of standard SDL,

A UML real time profile.

i UNIFIED o
| MODELING
LANGUAGE =

real time developer studio
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Views: Class diagram

O——————— RTDS - Diagram "GassDgm"

CIC)|

Diagram Edit Search View References Windows Helpl
&2 @ s/ B 22 el x &[22 i

~:pCentral

*

-

=

[—
= mCardAndCode()
=
=]

Relations
between static
classes (C++)
and dynamic
classes (SDL)

< mEmployee()
< mintruder()

]
— ~:pCentral&dmin
=z > maddUser)
osd > mDeleteUser()
lonsg]

< mAdministrator()
< mOk()
< mKo()

UserFactory

userFactory

-

<<create>>()

getUser(cardid : char®, code : char®) : User”
newlser(cardld : char”, code : char”) : User”

1

1.7

creator

users

User

is&dministrator : boolean {frozen}

delete()

<<Create=>(cardld : char", code : char”, isAdmin : boolean)
matches(cardld : char”, code : char®) : hoolean

_i Reuse|

|_\.l_l/| ~
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Views: Architecture and
communication

—r -
— channell channel2 -_—

\ [Signal3] [Signal5]

|:] channeld channel

D [Signalt ,\ [ = Help

..... | Signal2] [Signald] _b Windows

@ Process_A, channels Process_B JJ: J JX Jﬂ |||J'® —llo

| [Signald] [Signald)
) ' [Signals]

channel3

o0l 4

.............

) N

Block_B

Block_A

channel = channel2 -
[Signal3) [Signall, [Signald] [Signal5)

‘*D Signal2]
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Views: Behawor and Data

A" (modified)

@ RTD
,’ Diagram Edi! Seach Yiew Rfe:enoes Windows Help

=101 x]

SDL abstract / e2lm SBlos SXElAA

i ;ﬂfl:abe_l
data types 2 -
g int mylnt, test [EAEeR
char
O r X *myCharPtr,
(-] thiyStruct myStruct;
=
J
S D L' RT / {)
’// = ( State_1
/ (=]
C/C++ data - =
/ =
’ £
types . ] Input_1 Input_2
O
|
{ —_
2 mylint=2; Action_4 =
Process A 2
Q
)
= < test >—}
— \/ false
o true
f Action_1 Action_2
- | | |
( State_1 ) < State_2 ) State_3
<| |
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Views: Operating system services

&-RTDS - Diagram “Process_B" (modified)
Diagram Edit Search View References Windows Help

=101x]

|

|

|28 88|22 axX&)|LLr
(5] ~
Y 3
C_I_
A semaphore take L <[ ysemaphore -
1 (FOREVER) ( waling
= | When the timer
D, myGlobalVariable=5; myTimer < goeS Oﬁ
[ Atimer is started £’
] L .
|:| % myTimer(200) J mySemaphore A Semaphore
= give
=
Nl | i ini
[ SDL-RT state (= ( e ) ( o)
\D s
L1 1084 | 4
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Views: Distributed systems

@) RTDS - Diagram "DeplDgm" o=@

Diagram Edit Search View References Windows HeIpl

| &> 8Bl 22 e x@]eA

ClientPC Server - - —‘ SocketComm.h j
network id = "132.168.2.25"| [ <<IP>> network—— netyork id = "217.126.14 56"
. —3----| SocketComm.c
Physical ' —
1 1 1
1 1 1
T S e
J
deployment ! | |
1 ¥ ¥
pClient pDispatcher pServer
network.id = 50010 network.id = 50020 network.id = S0030
I 1
U |
Y Y
I |
| WinIP.hhl ‘ WinIP,cj

L\I_

_I Reuse|
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Model views

e Library of components
e System architecture

* Interface definitions

« Application deployment
* Real time concepts

« Key points in the design

real time developer studio
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MSC: dynamic view

RT Dev. Studio — Diagram "basic"

Message Sequence Chart Diagram Edit View References Lifeline HIp
. . EECEEEEECEE
* Vertical lines represent a task, R oommt  phowed ooy moeme L
the environment or a I s R
semaphore, < Baiiki
e Arrows represent message S
)
exchanges, semaphore = L
manipulations or timers. = L 9
— ;Z_r;-,:T_.r;_er_(_Qm)
wai@ -
Can be used: A
* As specification G
e Execution traces = . =

~EmE] w

M Reuse |

real time developer studio
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RTDS: supported languages

Analysis

Specification

Informal Fully formal Semi formal

real time developer studio
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RTDS: supported languages

Informal modelling for requirements: UML °
-+ Edition oG
e C++ stubs generation ce L"‘
Semi-formal modelling for design: SDL-RT
o Edition
e Syntaxic et semantics checking
» Code generation 1 SDI.

« Graphical debugging

Fully formal modelling for specification: SDL Z.100
« Edition
e Syntaxic et semantics checking

 Simulation e
« Verification g
 Code generation

» Graphical debugging
o Test

real time developer studio
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Tools: the Project manager

Edit View Element Generate Windows Help

It is the « hub » of the toolset: “@ OECIE ] It

|Rights

- File organization (UML, SDL, gﬁ e

o mcard IW-r-rw

SDL-RT, C, C++, H, traces and oH e

others) with packages, Faw

o B access -

. o B Design e

 Calls the editors, the debugger, (o8 e

Lo raceregister R Py

and the code generator,

- Handles code generation profiles. [z 5
=

real time developer studio
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Documentation generation

A\

Logical publications (state, transition, partition, diagram)
Comments preceeding or following the publication
» Styles for paragraphs
» Styles for characters
» Export format
» RTF
» OpenDocument
» HTML
» SGML
» Exported elements
» Texts with publications
» Index entries
» Table of contents entries

A\

real time developer studio
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Documentation generation

RTDS - Document "Design™
Document [dt Section Windows Help

&2 ax@

wDetign
= Requirements
RegisterUser

A document

| Saction e [Coral process
Saction hesde:

CargAraCodedt
CarglrCodeko
Deleelser

CARTOS \emarmples\SOL\AcosssControl\pCariral rdd
Stat Trarabion

#ad)

-

r
0

-
E CARTOS \emarmgies\SOL\AcomasContolpCarival 1d
=

N

T 08 = b e tem fee = e

P NO T BSR TR XNG ¢ h-e- &
.

l- 2 ' » - . . ’ .

vA-ramIa O,

2. Architecture

That eyt oo ploy o ally coparnted o fare parts
A ottt s st b B dosr
heyped
o
ehestvm besk]

That part com b gl sted o seversd doses 02 Be brabing o that B smmer o d mad
wrsewsted vode gusts swce s be ol the deery

A pot et 2 08 8 sewy rrem
The b dwmws bas pevomtomd swwnery sonh o o hard ek mnd o bubod o

LR

The generated documentation

+ Exporty Whaole iarabon
A f
Type for mage(s} Doc |5
r
r
I
= Joaals
Scale factor | ]|
(-4
<<« Teky
Tt bedore: —
1 el ':I f: . s

The sywtem u phyncally soparated = two pants
A part that is next 10 the doce
beypad
o
electne lock

That part can be dupbeated on several doorden the budkding so that
he sume card and assocmied code grunds access 10 all e doors.
A pant that & [ & Secwe 1000

Tt ahac.

%: by |3 f: . 2|
The userNwabes varishle is the cuent naber of regstered wess

‘MJ‘&M Show | Delete

A publication
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-ioix]
Debugger Options Windows Help

12T X Tt[w 2] o[ @] & @[5 Ol | =)

[e>m

Watch window

| »

Process information Timet info
Name Pid |Sig |SDL state System time: 0 W Names
Layer3 8 1 |sending 21| Pid  |Name Time left
Layer3 6 0 |disconnected 5 tack 10 =
Layer3 7 0 |connected g thck 2
L3Dispatcher 4 0 |idle 1 Display 250
Layer2 5 1 connected 4
RTDS_Env 2 2 |done Ll
L34P) 3 |0 |ide | FsELF
Application 1 1 |Displaying SDL system queue —senderPld
Pid  |Receiver Signal N I
-] Layer2 info = BB
8 Layer3 Ack s
1 Application key Lp A;ENT
2 RTDS_Env ConConf DS - Diagram “CoDec” (modified)
2 RTDS_Env ConConf
Ie2s s8] 2= ax@|rl
iz

Local variables

RT =
Dlogramme Edtion Rechercher Affichage Exporter Fendties Déboguer Ade

Selectacl
3141592
2

Values j
IL|

o

Al

>Signal: ConReq received by: Layer3(8) at: 0 ticks
>Signal: ConConf sent by: Layer3(8) at: 0 ticks

>Task Layer3{§) has changed to state connected at: 0 ticks
>Signal: send received by: Layer3(8) at: 0 ticks
>3ignal: Info sent by: Layer3(38) at: 0 ticks

>8ignal: Info received by: RTDS_Env(-1) at: 0 ticks
>Timer: thck started by: Layer3(8) at: 0 ticks
>Breakpoint hit

>step

>Breakpoint hit

>refresh

>step

>Task Layer3({8) has changed to state sending at: 0 ticks
>$ignal: ConReq received by: Layer3(6) at: 0 ticks
>Breakpoint hit

>refresh

CRIEDE

OROX00DI -

el OnnnoiU

IDehuggel state: STOPPED Active thiead: 6->Layer3

nnnnnn

L s [ o]

WiFiLrdp CoDec ASDL simulator,

Ll v

I Reuse

Model
simulator

A graphical debugger
for fully formal models
based on the model
semantic

Set breakpoints and step
in the diagrams,

Externally defined or
interactive operator
calls,

Dynamic traces,

Connecting an external
tool is possible through a
socket.

real time developer studio
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Code generation

Generation profile : Custom —ll Hename...l Copy.. | Ddetel NGW...I

Default options... .
— C++ skeleton for static classes

|»
o

Destination directory : !H'\hnme‘.smilh\thaPm|em\dev\sll:\SDL\ccg Browse... I
Code templates dir. : lH'FtTDS_HUME)\share\ccg\wwmks Browse... l () C O r C + + fo r d y n am i C C I asses

Gen code coverage info.: [

e eme Generated code is legible

Preprocessor: | : dae - . . .
3 « Generation profile wizard
Compiler : Icc155 0D W latile_union -Wc-Al ‘We-02 WaPR -wWa"PLB0)" =

8 ‘c-zvolatile_ -
The code Is:
Linker : |ec1es R
* Integrated with: VxWorks,
Additional files to ink : .
/home/itds/WORKSPACES /manu/itds_rel/share/cca/Test/SDL/BestOf/ipStack.o O S E y O S E E pS I | O n y C M X RTX ]

/home/itdsAWORKSPACES /manu/itds_rel/share/ccg/Test/SDL/BestDf /keyPadHandler.o
home/itds AWORKSPACES /manu/itds_rel/share/cca/Test/SDL/BestOf/lcdHandler.o . .
Nucleus, uiTRON, Posix,

ThreadX, and Win32,
— [V Do compilation

| o | | e
it * Provided with an scheduler,

¥ Include estemnal makefile |S(HTDS_HDME>\shave\ccg\cm\make\[}meake inc Browse...
Complation command:  [make al

After compil. command : Iieeel 66 %RTDS_TARGET_NAME% ZRTDS_TARGET_BASE_NAMEZX. abs

Y

Lol dv

i

— Debug

* Royalty free,
Debugenviionment:  Tasking — . .
Daagrcomnd: [ T SR ETCONTETE 75  Documented for customization.

e

Ll

real time developer studio
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Debugging architecture

The Model debugger relies on a traditional C debugger or cross debugger to

provide graphical debugging.

-

Binary

RTOS

cible

SDL-RT C code Generated ;
generator C code compiler
External
C/C++
Gr—
SDL-RT
editor
—
MSC SDL-RT |
editor debugger J‘ C debugger
P — X socket ¥
Text Lo )
editor « Tornado
== Real Time Developer Studio tools * Tasking
=== Third party tools * gdb
= SOUrce code * XRAY
— * Multi

Binary code

real time developer studio
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Model debugger

. & SDL-RT debugger N =101 x|
Relies on the target Sindts_Opir Vi o
- 1271 X || 2] 0| 0| & & |S]]| Of | &I & || @/ > m]
. S| A =
semantic: processor Proces fomatin f Watch vindon
Name Prio |Pid aid Msg | SDLAT state | System state B owGiabalVaite (ShasdDete 1 Ouib2octs )
an d R I OS RTDS_Env 150 | Ox4b3e7b0 (x4b3eb18 0 |RTDS_ldle pend =] = ->id 2
" pCentral 150 | Dx4b25838 Ox4b3b120 0 |waiting pend [~ ->name 0x435cd68 "supervisor'*
pSupervisor 200 |Ox4b22268 Ox4b3ad58 i} RTDS_Start ready = >level 4
plocal 175 | Oxdblec3s 0x4b3a998 0 |checking pend —next [struct tSharedData *) 0:0 =
D b . h d I. pRemote 150 |Ox4b1b608 0x4b3a5d8 0 |connecting pend 4 |»[:
ebug In the model: B Toca s
T v =
Tw info - P Semaphores Semld = i Names Values
° B k = t t - System time : 0x1398 r mySemaphore Oxdb3ef08 - myState :
reakpoints, stepping, E = ma emT e | e o
0x4b25898 | myTimer 179 -] |:. Ox4b1bB03 pRemote (pric:15 I stateName 0x495cd5e "maintenance’
- =
N th e S D L / R | Ontb22268 |myTimer 139 @ Duiblecss plocal (pio175) queueld Ll
Oxdblec38 |[iWChecking |[197
d - - th 0x4b1b608 |tConnecting | 288
ted C fil : - -
bl (K » 4 »
generate lHes, I L_sfiia Lol
-
>Task plocal {(0x4blec38) has changed to state checking at: 0x138e ticks _I
. >Message: Yo uniqueld: 1 received by: pLocal (Ox4blec38) at: Ox138f ticks
[ ] D nam IC M S‘ traces >Message: Yo uniqueld: 2 received by: pLocal (Ox4blec38) at: 0x1391 ticks
y >Timer: tChecking unicqueld: tChecking received by: plocal (0Ox4blec38) at: 0x1392 ticks
>Timer: tChecking uniqueld: tChecking started by: plocal({0Ox4blec38) at: 0x1393 ticks
. >Semaphore: mySemaphore (0x4b3ef08) take attempt by: plocal at: 0x1394 ticks
>Timer: wyTimer uniqueld: myTimer started by: pSupervisor(0x4b22268) at: Ox1395 ticks
® On neC Ing an >Break at line: 45, in file: H:\WORKSPACES\manu\rtds_dev\Testiccg)SDL\BestO£\CCG_SO0\pSupervisor.c, at address: 0x495cel?,
>step

ot

>Break at line: 46, in file: H:\WORKSPACES\manu\rtds_dev\Test\ccg\5DL\BestOf\CCG_S0\pSupervisor.c, at address: 0x495ceZ2

.
external tool is
>Break at line: 47, in file: H:\WORKSPACES\manu\rtds_dev\Test\ccg\5DL\Best0f\CCG_S0\pSupervisor.c, at address: O0x495ce2e

>step
>Break at line: 48, in file: H:\WORKSPACES\mamu\rtds_dev\Test\ccg\SDL\BestOE\CCG_S0\pSupervisor.c, at address: 0x495ce3a

pOSSI b | e th ro u g h a ;Imyﬁluhal\lanable watch added.

socket. - !

|Debugger state: STOPPED |Active thread: 0x4b22268->pSupervisor

real time developer studio
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Debug features

 Switch between
e Model

@ RTDS pCentral.c =10l x|
File Edit Search Preferences Windows Debug Help
LA ’
« Generated C/C++ code [z¢2asg|2» cxa|oo-
27 RTDS_M Head *RTDS_read Queue = NULL, *RTDS_writeSaveQueue = NULL: ;!J pCentral i
28 RTDS_TimerState  *RTDS_timer, *RTDS_prevTimer;
29 RTDS_Queueld RTDS_senderQueueld = NULL:
30
31 /* To synchronize processes at startup time */
@RT Dey. Studio - Diagram “pCentral™ :2 RIDS_START_STNCHRO_WAIT:
Diagram Edit | Search VYiew References Windows Debug Help 34 /% § (RTDS_HOME) /share/ccg/vxworks/bricks/RTDS_Proc_begin.c ends %/
T — 35 I rrmrr my
B x| @] 22 .
” S| E | Find preplace.. Cri+F 6" 2
—— j— Find again F3 38 /* Initial transition */
— & . 39
N Find previous Shift+F3 2 Lepell:
i 41 if { ! ( index < NUM_PHONE ) )
— Go to generated source 42 { |
) 43 RTDS_SDL_STATE_SET(idle):
44 } /* End of if ( ! ( index < NUM_PHONE ) ) */
(:) 45 else if ( index < NUM_PHONE )
— index < a6 {
=< =T UM PHON 1700 RTDS_PROCESS CREATE ("pLocal®, plocal, RTDS_DEFAULT PROCESS PRIORITY):
1 - 48 phoneList[index]= (int) OFFSPRING:
D 49 index++:
fal 50 goto _labell:
D, true Ll 51 } /% End of else if ( index < NUM_PHONE ) */
( ) 52 /% Event loop */
—~ / 53 Lor ¢ i 4 1
O B
<> 56 /* % (RTDS_HOME) /share/ccg/vxworks/bricks/RTDS_Proc_middle.c begins */
- 4 57 /* Copyright (C) 2002 PragmaDev */
A 58
59 /* Check saved messages */
(] 60 if ( RTDS_readSaveQueue '= NULL )
61 {
phoneList{indexj= 62 RTDS_currentContext->current = RTDS_r ue ;
— 2 . 63 RTDS_x ue = RTDS_x >next;
| glnl) OFFSPRING. 64 )
O index++; 65 /% If no saved nessages left, get Messsge Lron Procesa's message queus =/
_ 1} 66 else
e I 67 { =
co NG merwenme R nmre S s . ~ inrne tana
= < | < N
: I™ Reuse | H: \WORKSPACES\manu\rtds_dev\Test)ccghSDL\tutorial\CCG\pCentral.c|line 47[col 0[5972 bytes

real time developer studio
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Graphlcal traces

Execution traces:

e States,

* Events,

e Semaphores,

e Timers.

Trace level configuration
Display of system time

MSC Diff allows to check:

« Conformity,
* Non-regression.

@RT =101
[II\;DJJJ\IIJJ 2 JJII .l &
— RTDS_Env peentra pLacal pLocal
\ — 1l
£
= \“ﬁua||(moz)
— T——
=]
=
hd getld (0X02)
getingld >
[ \
O i 8l Oxb2 0x04)
S T |
_7 < connecting > ﬂ"qu\
/CUHCDHT o connected > il
/ca[lcunf < connected >
| =
Editor unlocked :I

¥ Reuse |

real time developer studio
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Model coverage

@'RTDS - Code coverage results “CodeCovers
File Edit Windows Help

|| phone 7
O pCentral 7
=+ plocal 5

* Graphical model coverage
analysis

D connected

D connecting
D disconnecting

=H(_) gettingld
[Z error
< idilength.pld)

) ide

 Merge feature

N N O O = O O O O O O
[a%]

i
||_ Reuse |

real time developer studio
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Prototyping interface

@ RTDS - Prototyping GUI "AccessControl.rdu™

File Edit Windows Help
| |2 »
= I I a
icizflsscontml-rdu __J" 2l @ _[¥AccessControl rdu = > Kn OWS
play —oTextDisplay
wNew case : —vKeyl
I—vTextDispIay —I l—Vkey about the
ODISPLAY_PARAMETER ‘—Opalam1l=1 .
b model inputs
F—wapen —» Key4
—vDoor 1 —» Keys
s and outputs.
Lo | NiA | —» Key?
vDoorl [dninCard) —» Keys
O CHANGE_COLOR fmincord . —P» Key3
O green “ ﬂ “ User1 . —P» KeyStar
—» Door 2 —» Key0
L+ 0oor3 EH® @® > Keyhash
—ID Door 4 “ “ “ User3 . —» Card1
—wclose
v All doors I @ RTDS - Project “accesscontrol.r... Q@@
» Doorl
» Door2 I
» Door3 I -
v Doord I | S e |
O CHANGE_COLOR _I I
N ! ST T T X

1 § K
> Connects automatically to the B - O
simulator or the debugger. § 1 § N
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Model based testing

@ RTDS AccessControlTest.ttcn3

EBX

ﬂ &l ‘ [p ‘Duim/\u Al Control Test ftond| 8

Tracing |

displayMessage({param1=Enter card])

tc_registerUser pass

File Edt Search Preferences Windows Help
> deo| ol i (A
2> B eB|2 2 EX
@ port cEnv_type message { ﬂ
d
)
type component AccessControl {
port cEnv_type cEnv:
¥
- }
1= H
i= i
= ]
1= ¥
i= }:
template disp
templat: - }:
= ¥
= ¥
- @ MSC Tracer =113
: Trace View Windows Help
= |8 &8 L2 L In
uns on AccessControl { Systen tine central local te_registerlser
4 @ ]
=
5 [¢—>CMessage
5
5
mdin\rtds_rel\examples)SDL\hAccessControl\AccessControl close({param1=-})
idle

 Based on TTCN-3 international

standard:

» Data types definitions,
« Templates definitions,
» Test cases,

« Execution control.

« Connects automatically to the
Simulator:
» Breakpoints in the model
or in the test sulite,
» Verdict displayed in the

trace.
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Methodology

UML MSC
MSC req. trace

SDL / SDL-RT TTCN-3
model test process
Q RTDS \ /
: model Code
e generation
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Model checking
ExotAcus

« Partnership with Verimag on IF

technology.

» Exhaustive simulation, S~ l
* Observers,

» Test generation.

 RTDS feature ‘ ‘
* Export to IF,

* Execute a script
e Generate an MSC \/
feedback. erimac
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Implementation

translate to file
SDL

> IF
>
Observer ___  l
file :
IF compiler
executes l

v

executable

I

state file tra?isiglon error file

NV
Python script

TTCN | ¢ |
—
[ Resulting

socket
MSC scenario

RTDS Script file
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ESA Taste framework integration

Matlab

Event

Continuous Synchronous

driven
4 s
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YV V V

Project management

Textual storage format, graphical diff tool, and an
automatic merge tool provide a consistent integration
with configuration management tools.

Single diagrams can be exported as PNG, JPEG, PS,
and HTML.

Full documentation of the model can be generated.
Traceability information and Reqtify integration.
System requirements:

» Solaris,

» Windows,

» Linux.
Floating licenses.
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Conclusion

» Three levels of modelling:
» Informal,
» Semi-formal,
» Formal.

» Tools to:
» Document,
» Simulate,
» Validate,
» Test.

» Based on international standards.

» Integrated in Taste framework.

real time developer studio
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Stand alone MSC Tracer

» Trace on-line or off-line your
target behavior with a
standard graphical
representation.

o Self-document your test
campaigns,

2 g § EIEEEE

» Check non-regression,

* Easy connexion,

* Free version available.

real time developer studio



