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Toolkit In OPen source for Critical Applications &
SystEms Development

The creation of industrial systems relies on nhumerous
tools on which it is essential to capitalize in order to
optimize development costs.

The lifetime of aerospace products is often as long as
10 to 30 years, and today, no software editor is
able to commit for such long time at an acceptable
cost.
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Project Goals

* Perpetuate methods & tools for system and
software development

* Minimize ownership costs
* Ensure the independence of development platforms

* |Integrate as soon as possible, advances made in
the academic world, and methodological changes

* Be able to adapt the tools to the process,and not
the opposite

* Take into account qualification constraints
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Open Source ?

* Ensure the availability of the tools even on a
long period

* |t is possible to keep control on the tools life

* Costs are not directly dependent on the
number of users, but on the development
effort

* Development costs can be shared

* There is already a lot of valuable tools in
open source : GCC, GDB, ...
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* Licensing plans have to be carefully studied

e The maintenance mechanism has to be
defined to ensure efficiency

e The current business model has to evolve
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Collaborations

 |ST Modelware : Meta-modeling language &
ModelBus (http://www.modelware-ist.org)

* Eclipse IMDD : a project supported by the Eclipse
foundation aiming to distribute model oriented
Eclipse features

* The TopModL initiative (http://www.topmodl.org) :
generation of editors using meta models, semantic
informations and meta modeling languages

e SAE AS-2C, SEl and IST ASSERT : AADL tools

* Use of finished projects NEPTUNE & COTRE :
static & dynamic model verifications
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Work packages

* WP1 — Processus

e WP2 — Modelling

* WP3 — Verification & simulation
* WP4 — Coding

* WP5 — Transformations

* WPG6 — Interoperability

e WP7 — Infrastructure

e WP8 — Safety
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Means

* A Gforge server is hosted by the ENSEEIHT
(engineers school in Toulouse, France)

* The web site is hosted by the CNRS-LAAS in
Toulouse

* A leading committee has been defined

* Fundings : private funds at this time, but
public research projects are also targeted
(Aerospace Valley french competitivity pole,
ITEA, IST, ...)
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Numerous Formalisms

Scade/LUSTRE, MatLab/Simulink,
ESTEREL, SDL, Structured e —

==Bnumera ted==
Madel ProjectRoles

n - EProjectAdministrat

‘Fusinno EReader

®Comparison 0 EsMode|Developer

$Updaten &MetamodelDavelop

, ‘\dentifyPackageO
u Configuration TopcasedPlugln
Manager
SUpdate) o
, R $CresteSubList) SGetlist)

bare hardware), e 3L L ] s
Mealy machines, >
HOOD, UML,
SysML, AADL,
experimental
languages...
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Meta modeling Technique

* A model type or a language can be described using
a meta model or a meta language

* The Open Modeling Group (OMG) defined a 4-

layers point of view

| Software, hydraulic or
electronic system, etc.

MO — Real Object

UML model, finite state
M1 — Model .1 machine, hydraulic or
electronic schema, ...

M2 — Metamodel

UML metamodel, finite state

| machine metamodel, hydraulic
or electronic schemas
metamodels

M3 — Metamodeling language |-

| EMOF, CMOF, ECORE, ..
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Meta Object Facility

Elfode! Element

+ehlodelElement

'getEAnnotation(source : String) : EAnnot...

+eAnnotations

EAnnotation

Szource : String
Sdetailz : EStringToStringhdapt...

générer

réaliser

+aF actonlnstance

EFactony

1

ENamedElement

wname : String

* MOF is the meta

modeling
language
standardized by
the OMG.

e TOPCASED uses

‘create(eclass : EClass): EObject
%

7

E Typed Element
Gorderad : boolean= ...
Sunique : boolean=1t...

+aType

Ellzznifer

+aPackage

EF

GinstanceClassName : String
GinstanceClass : ElavaClass

SlowerBound @ int
SupperBound @ int= 1
Smany : boolean
Srequired : boolean

01 Sdefaultvalus : Elavalbject

adkage

GnsURI : String
&

%

4

+eExceptions| 0..n

&

t +eSubpackages |00

EQperation

EFarameter

t+ereration o.n

+eParameters

+alperations

+eContainingClass

eAll0perations

4
+eallStructuralF eatures|0..n +aContainingllasg 1

ECORE,which is

E StrucluralFeatume

the EMF variant of
MOF.

schangeable : boolean = true
ralatile : baalean
Gtranszient : boalean
Gdefaultfalueliteral : String
Gdefaultyalue ; ElavaObject
unsettabla : boolaan
gdarived : baalean

eStructuralFeatures

0.n| +eClassifiers +eFackage  +eSuperPackage
EClas=s EDataTwpe
abstract : boolaan geerializable : boolean = ...
Sintarface : boolean
‘isSupetT;rpeDf(someClass:ECIass):booIean 111-’3'
hhe by EEnumLiteral
o.n Svalue :int
teRef T Sinstance : EEnumer....
eReference Type b eSuperType i
+eliterals (0.0
+efllContainment FeAllSUperTypes
0.n
ERelel=nge +eAttribote Type
Hoontainment : boolean o.n
goontainer : boolean terllReferances +eEnum “‘
GresolveProxies : boolean = .. o EEnum
.n

+a0pposite " 0.1

+eReferences

LN +eallAttributes
L EAttribute o.n +eAttributes
@il baalean 0.1 +elDattribute
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Example of meta model

Tt Port For
54, 4[>. 54

bl Sl il Ottt Pt

from SARD

7 5 7

InDataFort InControlPort

(fram SARD (from SAR) OutContralPaort
ifrom SAM)
HistinDatsPorts  +listinControlPorts o
0.n 0.n HistOutControlPorts

The automaton inports don't have any outlink and the outports don't have inlinks.

Automnatan OCL g
(from SAM)  f----cceoocooooo- o () i ]
listinCaontrolPorts-=fordll(nControlPort port | port.outlink-=size=0) and
. A1 listinDataPorts-=forAll(InDataPort port | port. outlink->size=07 and

listOut ControlPorts-=fordll{Out ContralPort port | port.inlink-=size=0)

A home-made finite

Only one state can be initial

Erirmpreume M acacn e acL
automaton meta o
A istStates-»select(AbstractState s | 5 ocllsTypeOfiinitialState) F=size=1
model 7
(fram SAahf)
State

&scondition : String

frem SAM &permission : String
Spname : String Spprintity © Integer
+dest 1 +inlink g
HistSt
/ +outlink
AbstractState | TsOUrCE 1 Fal
{fom SAM) = Each priority is unique if there are multiple
outlink
0h RIS, OCL:

in
let : priarityBag : Bag=outlink. priority
let : priaritySet : Set=outlink. priority->as3et

‘} n

riarityBag-=size = priaritySet->size
MacroState 5 i R Y

from SAM)

+compasition
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Required Operators

e Comparison of models

* Merge of models
* Meta-model update for a model

| Java Stucture Compare

‘= Import Declarations
------ (I]-] IFlatformConfiguration
(S Configuratar Jtils

BEEEE S

arg.eclipze. update. configuratorsr.. ratordIPlatformConfiguration. java
! IEM Corporation - initial APT EIIH
b o o il

] Java Source Compare

org.eclipze. update. configurator/zr...onfiguratar/Configuratorl tils. java

o IEM Corporation - initial API and
e e o o e

Im i

== package org.eclipse.update.configurat

package org.eclipse.update.configurator:;

import Java.io.I0Exception:

import java.io.®; _J,”__impnrt java.net . TRL;
import java.net.®; | |;|
4| I _PI *l l _“I
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Existing Meta-modeling Tools

* DoME from Honeywell

* OpenTool from TNI-Valiosys

* GME from the Vanderbilt University
e EMF from the Eclipse Foundation

* TopModL, a research project leaded by the
Universite de Haute Alsace
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& Eclipse, EMF & GEF

e A Java based multi-
platform IDE

~Ressource - gendoc_gui.py - Plateforme Eclipse

x |[Dlgendoc_guipy | [gendoc glade | [)Dynloaderpy | ) GenDoc.py [E gendoc_gui py | X

1import gtk :'

* Fully open source

& ouputs 2import Tibglade
(CPL/EPL) i A Jimport GenDoc
B RTF 4
““gzzg”‘zgi;w 5ifs_xml = None
ngeckjuhaﬁr.pyG 6ofs_xml = None
- - ' il 7tfs_xml = None
* Several major industrial = i s e
=T 91og_xm1 = None
- Bl gendoc_gui py 10
use and develop It (IBM, Egz;”;gf,‘;“ | 11def make_menu_item(name, callback, data=None):
B e ol 2 item = gtk.GtkMenultem(name)
B profiledt 13 item.connect("activate", callback, data)
Thales’ III) E?rvs‘tc‘ 14 'item.ShOW()
ateoo R 15 return item
-8 Intranet daliisi _"_'l

o isn2tst

[ ] [ ] [ ] 1 log2xml ¥ Taches (12 élements) a0 - x
. L] @ plugins [ ¥ : | Description | Ressource Dans e dossier [Emplace... | =
n - rv_pseudo & ajouter un attribut name & XPath remplacant |
itiannel

& sildex2rirt &0 debug conditionnel

& SWIM LM& ) | Dec

are .
UNi2 [l EC ent des S mul
A L) | _'lﬂ g1 | Deéci défini & parti..
&/ Def walidation
Navigateur | Structure = Ementer les nestinn des shle:

* EMF : Eclipse Modeling
Framework
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Workbench Architecture

d

e Services distributed

as Elpse plug-ins

and features

+ Services can be

found and used

jFouah the bus

 External tools can
also be pluggec
(useful to avoid
licenses conflicts) v

External Tools




i : i ' Fl"—‘

Limplémenter | .| ..., VOIS

[ | | [ | [
gerer | |lgénérer

) o, = : — ; I‘_‘_"—‘ :.. . - | S |
il—|— - — I\\._,-— " L rapl ] _,‘_ T -
Atelier bﬁa“opwmiﬁfﬂpen ource | réaliser

modéliser s

Development of graphical editors

Meta-models
graphical editor

Graphical
Meta-model : - D t
(ECORE) il i o generator
* Partially generated
Graphical
configuration
* From meta-models and
a specific graphical
configuration model EVF generator || OPCASED
! J Classes v
Model handling Model Tree supporting Integrated
API editor graphical documentation
edition
4 ]
Other tools CrEpliez]

editor
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e Conclusion
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Transformations & Formats

* through EMF, models are read and written in
the XMI 2.0 format

* Others formats are possible (e.g. aaxl from
AADL/OSATE)

* ATL (INRIA AMMA project, released in
Eclipse/GMT) is used for import/export

* |t is of course always possible to use more
general languages to implement
transformations (Java, C, C++, etc.)
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Verifying Models

* Simple semantic rules : static checkers
(OCL, ...

* a posteriori : when the designer decides to
do so

* a priori : during edition
 Behavioral checks : requires powerful tools
* Display the check result at the graphical level
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Simulation

* A good tool to ensure the understanding of
projects particularities, and to validate
models behaviors

* Can be used to implement non-regression
tests on models

* First studies are going to start
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[[ig_s_eﬂact ................... s v - -
1 Marguee
- Objects + — = =
£ EPackage (& Maison (3 Piece . ey
{3 EClass = rue : Integer o % |2 nom: String ==
& EDataType & getAddress() — T
2 EEnum pieces
[z] EAnnotation - f# test
;_IEAttribute U= enter your comment
# EOperation = H Maison
= EEnumLiteral =<datatype>> <=enumeration=> i getAddress()()
L= Connections f! . LS g . MeubleType Stpieces
<<javaclass>= int - Armoire 0.* |meubles
=+ EReference ey 4 = rue : Integer
- Table (& Meuble = H Piece
= type : MeubleType Srmeubles
£ new_package| = nom : String
i Integer <int>
[- 2 MeubleType
ROkE FnE i:ﬂmme_ﬂt-ll] = type : MeubleType
# new package
&|Diagram test
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Functional split & Automata

= Topcased Modeling - spec-appli.samdi - Eclipse Platform

File  Edit

| Q-

Iti-E e

Mavigate Search Project

Run

| @ % | 47 | Update Site Action |

CH

=15 models

@ configurator.ecare
:ﬁ; deadlock. aadlcotre
:57_ deadlock, aadlcotredi
8| Fsm.ecore

8 Fomn ecoredi

ELOTE
- |Z| models.services
@ rmon_appli.urmlz
-2 mon_appli.umizd

uML2

RADL

@ spec-appli.sam

@ mon_beau_modele, aadlcotre
mon_beau_modele, aadicotredi

Imodels/spec-appli.samdi

:}ﬁ spec-appli.samdi
- '[5- org.topcased.aadicotre -
o | LI_I
=

0= Cutline

==

A

S

= 4= Model
-5 Swstem spec-apgli
E-() Autamatan
[ wstem
- Aukomakon
ﬂ Diagram spec-appli

“Window  Help

-

v | ¢

_{ol xi
Ef *%, Topcased Mo,.. b

=

| % Select

[

74 Marques
|.= Ohjects *
[J State

@ Initialstate

] MacroState

E  InContralPort

E | outCantrolPort

[51" InDiataPart

k= OutDataPort

E- Connections -

== Transition

S

o

fin de transmission

init_Finished -

atkente

récepkisn

wait ack

wait data

= Properties ™. Problems ‘ Errar Log ‘

Property

| Yalue

Camment
Marne
Requirements
Lid

L=
L=

U= 1117525762771
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File Edit Mavigate Search Project Run Window  Help

Jci- D @@ |- ]@ % | 4 | updstesteaction | <5 - x| NSNS | “o.Toprased Mo...
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Fe
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----- @ configuratar . ecare £, Marquee
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----- #] Fsm.ecore #Svstem Instance
..... e, P
it Farn,ecoredi a Praperty Set
- 5| models,services
----- m:] mion_appli.umlz .ﬂPrnperty
----- ;«Qﬁ ron_appli. umizdi ;]_Z&Types -, BT P Proc.pp
..... I roc
5& mon_beau_modele. aadlcatre S System ﬁltaille
..... i mon_beau_modele. aadlcotredi P Frocess (F ] © poics
----- l4) spec-appli.sam Epmcessor Pr..
----- % spec-appli. samdi D Data a'
H-1=2 org.topeased.aadicatre _ILI T Thread ﬂ' Al
1] | {5 ThreadGraup
= e i T 1T © @:
o= Outline B | L= Implementations }l T TT.kt [ ] ﬁt
S System
F Process
D Data E
T Thread

C Thrn-jArvq| -

b
- 4 AADL Specification s, i | | i

E Properties . Problems | Error Log |

=
i@i
4
1}
| [

Propert | Walue
Idenkifier Lisk U= processor Proc,pp
Refined = False

Sub Component Access Classifier
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& Topcased Modeling - my_architecture.aaxldi - Eclipse Platform

1.0

File Edit Refactor Mawigate Search Project Run Window  Help

[0 S M [ e e

| R0 o o | Hh o 9 | 200 |[roee ]| @

il

ﬁ aJJava ‘¢, Topcased Ma... %C.I'C++ @Resource

=101 %]

T Mavigatar

IDemol AA0L Iy _architecture, aaxidi

| h Selact

AADLSpec Diagram @ null j my_architecture

4 Marguee
| AADLSpec *
Package
Property Set
Property Twee
- U2 = Types
== Demo Syskem
EI[Eb AA0L Data
¢ B0 my_architecture.a.| Thraad
e ity _architecture, a.
= AAMDL_CQTRE

tadlPackagel ]

.| PRIVATE

PUBLIC

E} Implemnentations fl
Swstem

Daka

Thraad

SystemTypel

SystemTypel.Sys...

“<Realizesz =

i il w
‘_Q_Eb.Ports }l
In Daka Paort
2wk Drata Port
InCut Daha'!'-‘.nrt

E ;‘:\CCESS

Requires Data Access

’l DataTvpel

Propertysetl

PropertyTyvpel

PropertyDefinition]

PropertyiConstantl

DeviceTvpel

DataTvpel . Dakal. ..

Redlizes>

Pravides Data Access
Reaquires Bus Access
e R

B4 #fadl spec - f{é&unks "'l
i -« Madl Package Aar e

o

E Properties . Problems |

-+ Data Type DakaT

VIZIE

Extends
-4 System Type Sys Implements 4|
- Syskerm Impl Sysk
Propert: | ialue |
Comment =

-+ Property Set Prog
Mame o

i [« Data Type DataT =
HI= - Y b T L e
O ) LIJ
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UML

2.0

{restiumiz festinz, umlzdi

EE Outline 23

[T

k Select

(3 Class 1

() Class

# DataType
&3 Interface
& Operation
= Property

i& L Connections -

4 Association

4 Genet alization

= Property 1
= Property 2

|-i- compute{Param] ¢ String ; Paramz : Boolean) @ String |

# DataType 1

(5 Class 3

=

myalue

#
&

(8 Class 2

setWalus(Paraml | String)
getvaluel) @ String

= Property 1
i €3 Interface 1

= Property 2

= Property 3
&8 computel)

Return bype

Input parameters

Operation properties -

compute

Praoblers | Javadoc | Declaration ﬂj Properties &3

Properk:

Marne | Tyvpe
Paraml String
Patam2 Boolean
&dd
Ertor Log | Delete |

Body Condition
Client Dependency
Concurrency

Is Abstract

Is Leaf

Is Ordered

Is Query

Is Static

Iz Unique

Lowwer

Cancel

A ]y

[ < Madel

=k 4 Package test002
[l Class

- < Operation compute
[#- 4 Class

----- < Data Type

----- < Interface

----- <4 Association

----- <= Package

----- < Data Type

[#- 4 Class

----- < Association

----- <+ Diagram test002
----- < Primitive Type String

----- < Primitive Type Integer
----- < Primitive Type Boolean

U= sequential
I False
I False
g False
I False
I False
4 krue

¥ 1
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To Conclude

* The software developed is of course freely
available (current release : 0.5.0)

* First experiments will begin shortly

* The partnership is open to every goodwills
e Keep in touch with TOPCASED at

http://www.topcased.org/



