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real time development tools

%) PRAGMADEV

Real Time Developer Studio
(RTDS)
tool for Verification of properties
and
automatic code generation
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PragmaDev - Company

Dedicated to the development of a

modelling tool
taste

for the development of

event driven software.
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PragmaDev - Core technology

Specification and Description Language

SDL main characteristics:

e ITU-T standard (Z.100),

e Best modeling language for event
driven systems (Telecom

ta,Ste standards),

e Object oriented (since "92), @

e Formal (complete and non

ambiguous),

e A UML profile based on SDL has
been standardized,

e Increase quality by a ratio of 5,

e Reduces development time by
30%.
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PragmaDev - Supported languages

Analysis
taste Specification
Design

Informal Fully formal Semi formal

b o P
== 6{! NSTIRT
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taste

PragmaDev - Modelling levels

Informal modelling for requirements: UML o
* Edition Mt:'DNEILF:;g
e C++ stubs generation LAMGI ABE p
Semi-formal modelling for design: SDL-RT
« 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 N
. Verification gu
« Code generation

» Graphical debugging
e Test
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PragmaDev - Positionning in Taste framework

ASN.1 AAD L ASN.1

<—§—> 4—‘—>:
taste
e Matlab i Scade
: Event
Continuous driven Synchronous

d
SCADE
‘ < (mdl
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PragmaDev - Documentation generation
Y A document is
@@= 2x @ .
e T e made of logical
= Rgquiremants ‘Sachon haade: B .
{ EEE%%EE{::“ E CARTDS escamples'\SDLvAccessContolpCantial rdd = pUbIICa-tIOnS Fublcpons: !—:EM ‘e arnden
Delesslser SnntTraritions m =] | Pubicition nane: {tatTrambon
il = CARTOS Nexanpkest SDL\AscossContopCental P iea o macilnk P =
Local p 55 Adlzer r
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CARTOE eampies SDL\AcoessControlpCenal dd F—;,
checkCarddndCode —
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D el el i) s mmy i kB e e i
taSte : 2. Architecture HrEECECED bt
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The generated documentation A publication
RTF, OpenDocument, HTML, SGML
a including table of content and index entries
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PragmaDev - Model simulation

SDL simulator

Debugger Options Windows

ol =lolxi

T2t £ T

m & 8| w|o ¢S] Ol
IJ

IEILSLY
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Process information Timer info “wiatch window
Name Fid |Sig |SDL state System tims: 01 W Names values =
Layerd a 1 sending =l(| Pid  [Mame Tirng laft
Layerd B |0 |discomnectsd 5 |wmck 10 B
Laper3 7 0 |conmected a tack 24
LaDispatcher 4 [0 Jide 1 | iDisplay 250 -
Laper2 5 (1 |oomected 4 [
RTDS_Enw 2 2 dane. i Local variables
LRI 3|0 |ide =il |ser g =
Application 1 |1 |Displayira SDL system queus —senderPld 0
Pid  |Receiver Signal = T
- = 5
5 Layer2 info = s Selgitatl
AL 3141582
1 Application
2 RTDS_Enw Cor Diagramme Edition Rechercher Affichage Exporter Fenétres Déboguer Aide
CERRLICES OB L2 E3 1)1 [EEXE P [PPSR E-)
I 0 al
& = feankear
= D i
= ale
»5ignal: ConReq receiwed by: Layer3(f) at: 0 rticks D ;:’;’;Z:
»3ignal: ConConf sent by: Layer3(8) at: 0 ticks ()
>Task Layer3(8) has changed to state connected at: 0 ticks (o) conReq(, st)
>3ignal: send received by: Layer3(8) at: 0 ticks >
>3ignal: Info sent by: Layer3(8) at: 0 ticks =) .
>Signal: Info received by: RTDS Enwi-1] at: 0 ticks = myStructiieldt =1,
»Timer: tack started by: Layer3(8) at: 0 ticks ] SX?JSS?‘JL*A‘?;SFTSE S
>Breakpoint hit ) mySubStructisubFlelct = true, .
>step
>Breskpoint hit 3 © | stringTable(B)-96"
rrefresh
>atep =] :2®SEQ>
>Task Layer3(8) has changed to state sending at: 0 ticks [ <ot 20
riignal: ConReq receiwed by: Layer3(6) at: 0 ticks £ true \‘a"se/
>Breakpoint hit (]
»refresh <>
FaN
e}
IDEhuggaI state: STOPPED Active thread: B> Laperd ] ( e
— L
=
o _'l_l

CoDec ASDL simulator,

I™ Reuse|

| il T
—
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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.
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PragmaDev - Code generation options

Generation options

Generation profile : Custam —l| Hemame...l COD}'---l De\etel M. |

Default options. |

i Code generation

Destination directory : IH'\hnmE\smilh\theF’rnie:t\dev\sm\EDL\ccg Browse

Code templates dir. : |${F|TDSfHDME}\share\ccg\vxwurks Browse..

Gen code coverage info. . [

il

— v Generate makefile

Command : Options :

Preprocessor : |

Options.

Compiler : Icc1 BB 0D We-zvalatile_union “wWe-a1 w02 WaPR wis"PLED"
-DRELEASE -DCPUTYPE=0x1E7
Hehems Awiep - eAcTBBNInclude™ “wep 1 CACX!

Optiers... “wo-zautobitastruct-4 we-zautobita-0

Lirkeer : |cc1 EE

i

Options.

Additional files to link :

fhiomedtdsAYORKSPACE S /manu/itds_rel/share/ccg/Test/SOL/BestOffipStack.o
fhome/tdsAWORKSPACE S /manu/tds_relfshare/ccg/Test/SDL/BestOf keyPadHandler o
shome/tds A ORKSPACE S/manu/tds_rel/share/ceg/Test/SOL/BestORlcdHandler.o

Bmwsa...l Add | Remove

¥ Include extemal makefile |${HTDS_HUME}\share\c:g\cmx\make\meMakE.mc Browse..

3 I

I T 2 B 3 K

i

— v Do compilation

Befare compil. command : |

Compilation command Imake all

After compil. command : |\eeeW BB %RTDS_TARGET_MAMEX %RTDS_TARGET_BASE_MNAMEX.abs

— Debug

Debug environment : Tasking —

Debugger command : |xfw1 BE -tefg C:Ac1BEAETCASIMIBFCS.CRG

50000
OK || Cancel |

Ll
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Control of memory allocation,
C scheduler provided,
Generated code is legible,
Generation profile wizard,
Royalty free,

Documented for customization.
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PragmaDev - Code generation and debug

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

to provide graphical debugging.

SDL /
C code
SDL-RT | generator ]

External

compiler

]

C/IC++

P

Binary

RTOS

cible

A

editor debugger C debugger
— T x
R socket . )
Text
editor » Tornado
== Rea Time Developer Studio tools * Tasking
=== Third party tools *gdb
= SoUrce code * Multi
== Binary code
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PragmaDev - Model debugger

Depending on the
integration model:

* Relies on the target
semantic: processor
and RTOS,

* Relies on the SDL
semantic.

Debug in the model:

* Breakpoints, stepping,
in the diagrams or in
the generated C files,

e Dynamic MSC traces,

e Connecting an external
tool is possible through
a socket.
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SDL-RT debugger =10l x|
Simulator  Options. Windows Help
1% g Lt | m
21 le & oo ¢ CslElz]e/>n
Process information n Walch window
Name Prio | Pid Qid Mz | SDLAT state | Sustem state f:'rrrtﬁlobahf'amah\e [t5haredData ) Dxdb2ccha ;I
RTDS_Env 180 | Dudb3erbl Ondb3eb18 0 |RTDS Idie pend = ->id 2
pCentral 160 | 0x4b25533 (4b301 20 0 |waiting pend \:-Mﬂama 0x435cdE8 "supervisor!
pSupervisor 200 | Dxdb22268 Owdb3adss 0 |RTDS_Start ready L»\eve\ 4
pLocal 175 |Dufblecd® | Dw#b32398 |0 |checking pond et [struct tSharedData ™) 00 =
PRemote 150 |0x4b10608 | DwdbdaSd8 |0 |connecting  |pend 1 i
= Laeal variables
: T v Vi =
Timet infa JP Semaphores Semld = éNames alues =
Syster time : 01396 LB mysenashore — = Nrstata
Fid Hame Time let (T empty birary - PRID — slate o
025230 [myTiver | 179 = @ 0x4b16508 PRemats (oo 15 B Dpsmcdas makeance
0:4b22268 |myTimer 199 @ Ondblocds pLosal [piia:175) . queveld 76804184
Oxdblec38 |tChecking |197
Oxdb1b608 [tConnecting | 288
~| 4 _bl_‘ 4 »
! | | I
+Task plocal({0Dx4hlec38) has changed to state checking at: Ox138e ticks
sMessage: Yo uniqueld: 1 receiwed by: plocal (Oxdblec38) at: Dx138f ticks
>Meszage: Yo unigqueld: 2 received by: plocal(Oxdblec38) at: Ox1391 ticks
>Timer: tChecking unicqueld: tChecking received by: plocal(Ox4blec3d) at: 0x1392 ticks
»Timer: tChecking uniqueld: tChecking started by: plocaliOx4dblec3d) at: 0x1393 ticks
>Gemaphore: mySemaphore ((x4h3ef08) take attempt by: plocal at: 0x1394 ticks
>Timer: nyTimer unimqueld: myTimer started hy: pSupervisor (0x4bZ2Z68) at: 0x1395 ticks
>Break at line: 45, in file: H:\WORK3PACES\manu\rtds_dew'Testiccgl3DL\Eest0f\CCG_S0%\p3uperwvisor.c, at address: Ox495cel?,
xstep
>Break at line: 46, in file: H:\UORKSPACES\manu\rtds_deviTesticog)SDLA\EestOfNCCG_S0WpSupervisor.c, at address: Ox4095cez2
>step
rBreak at line:; 47, in file: H:\UORKSPACES'\manu\rtds_dew\Test\ccg\SDL\BestOf\CCG_S0\piuperwvisor.c, at address: Ox485cede
=step
>Break at line: 48, in file: H:\UORKSPACES\manu\rtds_dew\Test\ccg\SDL\BestOf\CCG_S0\pSupervisor.c, at address: Ox485ce3a
>myGlobal¥ariahle watch added.
-
« | 2
IDEhuggEI stater STOPPED Active thiead: Dxd4b22268-> pSupervisor



PragmaDev - Message Sequence Chart

Execution traces:

Diagram Edit View References Lifeline Windows |

-RT Deyv.
.
&

 States, fr&mé@wm|£fa|||ﬁ|p|
* Events, =
» Semaphores, g
e Timers. =
taste | trace level configuration = o
Display of system time = oy

MSC Diff allows to check: e N

< |

« Conformity,

I'_I_I;Iﬁ;

« Non-regression. =
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PragmaDev - Model coverage

« Graphical model
coverage analysis

 Merge feature
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{Z-RTDS - Code coverage results “CodeCoyeran
File Edit “Windows Help

=10l x|

||
D plentral
= plLocal

phone

D connected

D connecting
D dizzonnecting
=] gettingld

E errar

[ < idllength,pld)

() idle

oMo o = O O Mmoo o O
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PragmaDev

& RTDS AccessControlTest.ttcn3

File Edit Search Preferences Windows Help

Model based testing

CEEX

2¢2> B el|22exX@

type port cEnv_type message i
out card;
out key:
in  displayMessage;
in close;
in open

nponent AccessControl {
cEnv_type cEnv:

emplate d

e displayMessage ThreeStar
ate displayMessage whatever

dministratorcard
| Usercardone
| UsercardTwo

emplate
emplate
emplate

e T T T Ui
o TEmD Do T =
@ B

emplate k ey Key® =1 paraml = T
e key Keyl = { paranl := ks
ate key Keyz ={ paranl := +
late key Key3 = { paraml := +:
enp 'lat» ka, ka)-l = { paraml := I
=1 paraml := T
= { paranl := ks
:{|a\aml = + IS S
¥ ke = { paraml := "2} @ MSC Tracer DEX
enplate ku’ Z = { paranl := b Trace Wiew indows Help
enplate key KeyStar = { paraml := T
enplate key KeyHash i= { paraml i= + ” B E ’G) IE) qu ID'
registerUser () runs on AccessControl { central local te_tegistarUser
Entercar: \rlﬂssajn System time @ &) -
inistratorc )
Entﬂl CodeMessage)
5 [+>TiMessage
Star
g
cEnv. ve (TwoStar):
5

[
el

* 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

udintrtds_reliexawples\SDLYAccessControlyhccessControl)

5| Access Control rdp A [B AscessCortrol Test ten?

close({param1=-}

: G

EEREE

displaviMessage{parami=Enter card})
4

19/04/2010

5 te_registerUserpass >

Tracing 4| |

suite,
* Verdict displayed in the

trace.
e

I
E
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PragmaDev - Model checking

» Partnership with Verimag on IF

Exotlcus

technology.

» Exhaustive simulation,

e Observers,

=,

» Test generation.
 RTDS feature
* Export to IF,

* Execute a script

e Generate an MSC
feedback.

IF

erimac

19/04/2010
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PragmaDev - External tool integration

19/04/2010

trandatetofile

SDL
—> IF
>
Observer  / ¢
file .
IF compiler
executes ¢
P>
executable
statefile | | FASUON L oo file
file
Python script
TTCN
—
socket [ Resulting
MSC scenario
RTDS Script file
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PragmaDev - Conclusion

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

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

> Based on international standards.

» Integrated in Taste framework.
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