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1 Introduction

This deliverable describes the UML-based modeling environment developed within the MAENAD
project. This includes the UML modeler Papyrus and the UML profile for EAST-ADL developed for
that tool [3]. This profile is currently compliant with M2.1.12 [4].

There are also extra plugins developed, which are described in D5.2.1 — MAENAD analysis
workbench, see [1].

The workbench of EAST-ADL consists of a customized version of the Papyrus UML modelling tool,
which is developed by CEA in the context of the Eclipse MDT project — see [2]. This is done by a
dedicated EAST-ADL palette, which allows for direct creation of EAST-ADL stereotyped elements
in the model.

The Papyrus tool provides a UML2 implementation that fully conforms to the OMG standards:

1. Papyrus conforms to the XMI format for saving models;
2. Papyrus conforms to the UML standard semantically and graphically;
3. Papyrus conforms to the Diagram Interchange (Di) standard to handle models graphical

interoperability between tools.

To facilitate its extensibility, Papyrus is an Eclipse plug-in that uses other plug-ins such as UML2,
EMF and GMF, ANTLR.

Papyrus 0.10 implements the following diagrams of UML2 standard:
Activity diagram

Class diagram

Composite diagram

Use Case diagram

Deployment diagram

R O o

State Machine diagram

Papyrus offers advanced functionalities for UML2 profiles support. Some of them are:
Profile diagrams

Hierarchical profiles

Complex typing of stereotype properties

Icons and shapes for stereotypes

Palette customization for applied profiles

o g b~ w D PE

Adding a popup menu to connect with an external tool

To create EAST-ADL entities, the user uses the dedicated EAST-ADL palette to create UML
entities with the correct stereotypes applied to them. This feature is brought by a specific APl which
provides profile implementations (known as static profiles). This enables users to add specific
functionalities associated to stereotypes, such as filters and automatic derivation of stereotype
attribute values. Moreover, a model creation wizard is provided to help users have a well-
configured model right from the start.
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2 Installation

The Modeling workbench is provided as a complete bundle ready to be used, including some
examples, via the link:

www.maenad.eu/public pw/Tooling/papyrus0.10-eastadl2.1.12.zip

The installation of the tool and the profile is explained, and an empty EAST-ADL is created. There
is also a more complete tutorial of the language in the project presentation material, which could be
used as the next step, if the reader wants to develop a more complete EAST-ADL model.

Papyrus is based on Eclipse, and it can be used as a stand-alone RCP (Rich Client Platform), or
on top of an existing Eclipse installation. This deliverable is based on the standalone version.
There might be some small differences in the user interface compared with the plugin version.

Once unzipped the archive provides an executable: eclipse.exe, which launches an Eclipse
application with a full Papyrus+EAST-ADL installation. The user is prompted with the choice of a
workspace. You can select the workspace included in the bundle:

After unzipping the bundled archive, you get the following directory in [4].

.:J et :.:
Fichier  Edition  Affichage  Fawvoris  Qutils 7

? / ) Rechercher ||| Dossiers ]~

v| B3 o

Adresse :iﬂ Cr\Documents and Settings\David\Bureaueclipse

Assistant Recherche

Que youlez-vous
rechercher ?

ﬂ Images, musique ou vidéos

ﬁj Dacuments (traitement de
texte, Feuilles de calcul,
etc.)

B4 Tous les fichiers et tous les
dossiers

Crdinateurs ol personnes

&) Informations du centre Aide
et suppork

Yous voulez peut-Etre
également...

64 Rechercher sur Internet

x

Mam
IC3) configuration
| dropins
[Cfeatures
Chpz
ICplugins
|[Zireadme
[Cworkspace
"E .eclipseproduct
El artifacts,xml
= eclipse.exe
“Heclipse.ini
'['_f!eclipsec.exe
Eepl-vin htrl
Enotice.html

Type

Dossier de fichiers
Dassier de fichiers
Dassier de fichiers
Dossier de fichiers
Diossier de fichiers
Dossier de fichiers
Dossier de fichiers
Fichier ECLIPSEPR.O...
Document XML
Application
Paramétres de confi...
Application

HTML Dacument
HTML Dacument

Date de modification
27I06/2011 16:41
27IN6f2011 16:15
27IN6/2011 16:32
27IN6/2011 16:15
27/06/2011 16:32
27/06/2011 16:15
27/06/2011 16:34
27/06/2011 18:15
27j06/2011 16:32
27/06/2011 16:16
27j06/2011 16:32
27I06{2011 16:15
07i04/2011 0513
07i04/2011 05:13

@ Modifier les préférences
]

Figure 1: The bundled archive

Double-click on eclipse.exe, you are prompted with a workspace selection, i.e. a directory where
projects are stored on the hard drive.
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ir | #~ ) Rechercher . |~ Dassiers -

Adresse | ) C:\Documents and Settings\David|Bureaueclipse

Assistant Recherche

Choose 3 workspace folder ko use For this session,

Quivuudez—:uus 1 Morkspace: i‘C:\DDcumEnts and Settings|DavidiBureauieclipseiworkspace v“‘ Browse. .. ]
rechercher ¢ L

&4 Images, musique ou vidéos

[ Documents (traitement de
texte, Feuiles de caloul, “a| []Use this as the default and do not ask again
Blc.)

B3 Tous les fichiers ek tous les &

dossiers
Ordinateurs ou personnes

) Informations du centre Aide
ek support

Wous voulez peut-gtre
éqgalement. ..

L3 Rechercher sur Internet

E] Madifier les préférences

Figure 2: The workspace launcher

In the following section it is explained how to create an initial model with the EAST-ADL profile
applied.

Let us remark that updates of this platform can be obtained at any time after this installation,
thanks to Eclipse software updates, simply select Help>Check for updates. You'll be prompted
with a list of potential updates of plug-ins installed in your configuration, a check for availability
and restrictions will be performed. After a restart, you will have an updated platform.
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MAENAD

3 Creation of a new model

You can create a completely new model, by using the Papyrus creation wizard. In the navigator
view, where files are shown, right click on the project and select New>Other, then
Papyrus>Papyrus model. Choose a name, select UML file, then choose the diagrams you would
like to be created and choose the EAST-ADL template for the model. See the following set of
subfigures of Figure 3.

& Papyrus - Example/model.di - Eclipse

File Edt “JDiagram  Papyrus ‘Window Help

T LBRTBEBE s

= O |79 modeldi £2

.ghv of - ‘jr.gv @v i>v
%‘. Model Explorer f[\j Project Explorer &5
BE &~

= o

3 mdl \d £ Praject...
=l ma Go Into
& %] Ecare Diagram
|12 Copy Chri+C 1% Ecore Tools Praject
*
| File
¥ Delete Delete [ Folder
[ Example...
Rename... Fz Crl+N
E2g Import...
£ Export...
& | Refresh Fa

Close Project

Run As
Debug As
Team

* v -

Compare \Wikh

Restore from Local History... gram 57 E%NewD\agram

= Configure 3
o= Outline £7) lé Discovery b oBs
Properties Alt+Enter
Resource ey

=l Infa

— | B Byr oo

| &5 Madsl Explorer

= ";’-} O] Select a wizard >
= 1= Example
# model.di
\= model.notation
&) model,uml izards:
[t filer text
#-(= Java Emitter Templates ~
(= Modeling Workflow Engine
[ MoDisca
L SyshL Model
=X SysML Project
1 (Z Plugin Development
(= Tasks 4
(= User Assistancs
#- = ®pand
= Khend b
[[Jshow &ll Wizards.
MewDiagram 53 | By ewi
B P ey ==
| 5% outline 52 A= O B properties 52 @ Mext > J [ Caneel
Example
Resource  Property Value
| | = Infa
derived False
editable true
laek rnewdifiad BT din 2011 1AR45D
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L

& New Papyrus Model

& New Papyrus Model

B=ES
Select language of the diagram Initialization information
Select name and kind of the diagram
Disgram Languags: Dieven e =
s MewDiagram |
o rs; = NeiDisiyai
® \t i Selext 2 Diagram Kind
[ EzumL Activity Disgram ~
UML Class Diagram
Profile
P [] S UL Communication Diagram
[[] E]umML Component Diagram
[B3umL composite Structure Diagram
1 B Deplovment Diaoram .o
You can Ioad a template:
[C1ERTIAL odel With basic primitive Fypes (ModetmERBas Twpes] &
AR EAST-ADL model with apelied prafile and system structure (nkiamodel)
WD ADH [TRemember current selection
« | @ Bk ) west» | [ Finsh ][ cConcel <« @ < Back e Fsh | [ Cancel
e ile
©odfieg 27 N 2011 16134 22 odified 27 juin 2011 16:34:22

Figure 3: Steps in creating a model from the wizard

Now in the Project Explorer view, three files have been created, the .di file, the .uml file and the
.notation file. The .di file contains the graphical information and the .uml file is where all model data
is stored. At creation time the model is open, but since all diagrams are closed the diagram view is
empty and the palette absent. In order to let show up the palette you need to open a diagram. To
do this, scroll model elements from the model explorer and choose a diagram (see Figure 4).

B Model Explorer 53 S EEEAEEDS YE O
4 = InitialMeodel
» E': <Package Import> UML Primitive Types
4 B3 TopPackage
4 7 «SystemModels SystermModel
- B3 «VehicleLevels MyWehiclelevel
. B «AnalysisLevel= MyAnalysisLevel
. & «DesignLevel= MyDesignLevel
Q elmplementationLevels MylmplementationLevel
Bg Diagram SystemModel
g CommenDatatypes
» B3 AnalysisLevelElements
- B3 DesignlLevelElements
£ ImplementaticnLevelElernents
» B3 EAST-ADLExtensionElements

Figure 4 Model Structure (Model Explorer View)

Now you should obtain the layout shown in Figure 5.
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= Papyrus - testtestimadeldi " £

File Edit 7 Diagram gate Search Papyrus Project Run  Window Help
$FTA A ERIOR% ARl BB IS =l e e S e e e L B O RIS
= - - | "% i Tahoma B 7] . - - Quick Access 55 | & Java (79 Papyrus | [ Resource
I Vode Exprorer =] T meae e T T8 proputzon O
EEEEREE T + [ palette I»
4 B2 InitialMode e .
Ba i 2=
% <Package Import> UML Primitive | B
EJ TopPackage bl
E3 CommonDatatypes TR Diagram view 5 Nodes @
E AnalysisLevelElements - s
EJ DesignLevelElements o T
F ImplementationLevelElements | Edge; %
E3 EAST-ADLExtensionElements =N
i Abstract...
L]
|= Generi.. <«
E Generic...
(Class)
= Functi.. @
o N
= | £ Analysis...
ol Sralecie
i Digpb it e s =
i e i ‘ o System.. &
fei et ~ B @ Vehiclel...
t Palette
By SystemModel 52
= < - T =
] Properties 54 Erapery i m]
5 £ SystemModel
Model explorer view
ML Name SystemModel :
Comments Visibility public =
Profile A
g p Packsge merge [E]®]s] -

Note that the model is created with the correct structure (Figure
specification of the EAST-ADL language, as shown in Figure 6.

Vehicle
Level

Analysis
Level

Design
Level

Implementation
Level

Figure 5 Main Papyrus Views

System Model

VehicleLevel
TechnicalFeatureModel

AnalysisLevel
AnalysisArchitecture

DesignLevel
FunctionalDesignArchitecture
HardwareDesignArchitecture

ImplementationLevel

AUTOSAR AUTOSAR Basic
Application SW SwW

AUTOSAR
HW

Environment Model

VerificationValidation

Figure 6: EAST-ADL abstraction levels

as suggested in the

Requirement
Timing
Dependability

Let us note that only two types of diagrams are used to graphically build and represent EAST-ADL

concepts, namely the Class diagram and the Composite diagram.

Note that both views are useful during the construction of an EAST-ADL model. For instance Class
diagrams are suitable to set up Requirements, type definitions in general (AnalysisTypes,
DesignTypes, DataTypes, etc) or Feature models, while Composite diagrams are necessary to
show prototypes as internal parts as in the case of analysis and design architectures and error
models. Figure 7 and Figure 8 shows the use of respectively Class diagram and Composite

© 2014 The MAENAD Consortium
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diagram for safety-related concepts representation and functional architecture representation of the
Propulsion case study.

witems
Propulsionltem

«hazardousEvents
HezardousEvents <hazard= .7 “FeaturcFlaws
controlability-C3 UnwantedPositiveTorgue
-E3
hazardClassification = ASIL_C
severity=S -3
T N «operationalSituations
! K 3 TrafficEnvironmentOperationalSituation
1 «QOperationalSituations
\}; note=Vehicle stopped at the traffic light, in queue, with interposed pedestrian/matorcyclist.
emades
condition=speed=0; gear selector
status=N; brake pedal=not pressed

wsafetytioals
SafetyGoall

Figure 8 Composite Diagram for Functional Architecture of the Propulsion case study
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4 InstanceRef support

The UML profile, up to the implementation of the EAST-ADL M2.1.10, has supported the
instanceRef concept by adding a ‘path’ attribute to all stereotype’s attributes that should represent
an instanceRef. This support has been found very weak from a user point of view, but more
importantly it has been found as not sufficient to correctly serialize instanceRefs in the EAXML
format. Just to make an example, consider the case of the Realization concept, which has two
<<instanceRef>> attributes: realized and realizedBy of multiplicity [0..*] as shown in Figure 9.

class Realization
; g Refemahle
Felationzhin i El i5:EAE] f
' : trealized | SISMEMSTEASEMEAT {7 e iRable identifable
ements:: e e B e e e e S R e S S L e o S
Realization winstanceRefs 1, hamis g Tt + category ldentifier [0.1]

+ uuid :String [0..1]

+identifiabla_context
+realized winstanceRefs —»
Realization. fealized winstanceRef. contexts © =
0.4 1.
+identifiable_target
winstanceRef.targets ~4q
i +identifiable_context
+realizedBy winztanceRets |
Reslization_realizedBy winstanceR ef. contesxts
0.1 1

+identifiable_target

winstanceReftargets 1

+realizedBy

winstanceRefs

Figure 9 Domain Model for Realization

Up to the implementation of EAST-ADL M2.1.10, the Realization concept has been represented as
<<Realization>> stereotype with a ‘realized’ attribute of type NamedElement to set the target of the
instanceRef and a ‘realized_path’ attribute to set the instanceRef context. The problem arises
when multiple ‘realized’ elements should be set, in which the context may not be set for all of them.
In this case the correspondence between each target and its own context in the *_path attribute
(maybe not defined) cannot be traced.

An alternative solution has been pursued in the implementation for EAST-ADL V2.1.11, now
M2.1.12. The idea is to map each instanceRef to a corresponding DataType, defined in the profile.
Figure 10 shows the two dataTypes corresponding to ‘realized’ and the ‘realizedBy’ instanceRefs.

©2014 The MAENAD Consortium 14 (19)
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«DataTypes
Realization_realizedInstanceRef
+ identifiable_target: NamedElement [1]
+ identifiable_context: MamedElement [*]

N

«DataTypes
Realization_realizedBylnstanceRef
+ identifiable_target: MamedElement [1]
+ identifiable_context: MamedElement [*]

Figure 10 DataTypes for instanceRefs of Realization attributes

Figure 11 shows that the realized and the realizedBy attributes are explicitly typed by the
previously defined instanceRefs.

= sSparaotypes Realzation
= <Comment= The Realization is a relationship which relates bwo or more elements across boundaries of the EAST-ADLZ abstraction levels, ...
A <Generalization = Relationship
= <Property = base_Realization : Realization
+-[Eg «<Property > realized : Realization_realizedInstanceRef [1..%+]
+-[Eg <Property > realizedBy : Realization_realizedByInstanceRef [1..%]
+- |8 <Image>

Figure 11 UML Profile for Realization

At the user level, data types defined in the profile will be instantiated on the fly. Figure 12 shows a
sample model where the target attribute of a functionalAllocation is being set. In the properties
view the Allocation Target and the Allocation Target context will appear and values for these
properties can be set. Note that values must pre-exist in the model.
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~J “model.d # modeluml 57
4 = <Model> model
87 <Package Import> UML Primitive Types
> B3 <Package> 0_TopPackage
[0 <Package» 1_CommonDatatypes
> B30 <Package> 2_VehicleLevelElerents
» B30 <Package> 3_AnalysisLevelElements
4 [0 <Package> 4_DesignLevelElements
4 [ <Package» FunctionalElernents
. & <<DesignFunctionType>> <Class> MyFuncticnalDesignArchitecture
> B3 <Package» Packagel
4 [ <Package> Allocations
E ==Allocation>> =Class> MyAllocationTest
4 {7} <<FunctionAllocation>> <Constraint> FunctionAllocationl
&5 <Literal String>
<» Target Instance Ref
4 Allocated Element Instance Ref
» B3 <Package> HardwareElements
[0 «Package> 5_ImplementationlevelElements
> B3 <Package> 6_EAST-ADLExtensionElements

=l Properties &2

Property
Allocation Target
Allocation Target context

Value
= Hardware Compenent Prototype hda - model.uml

pe hda - model.uml
Hardware Component Prototype classl - model.uml

Figure 12 UML model with TargetinstanceRef for FunctionalAllocation
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5 EAXML export

An EAXML export has been realized for the version of the UML profile for EAST-ADL v2.1.11 and
then migrated to EAST-ADL 2.1.12. The export uses the serialization services of EATOP which
means that the EAXML export will work only if EATOP is installed as well. Figure 13 shows how to
run the export: the root model element must be selected in the Model Explorer, then ‘Generate
eaxml from EASTADL'’ option must be chosen.

[ — e
File Edit <% Diagram Mavigate Search Papyrus Project Run  Window Help

ST eETIE R YRR R H e SR -
B . g, 2 '| % & Tahoma -.'_Q I | > rlho -
2 Model Explorer 53 T “? "madel.d =3 *propulsion.di £I
______EE®ERBS T
4|5 Propulsionhtasdatl . .
’E‘:; <Packad Irmport from file l
» B3 SystemP ¥ EAGateway L4 | & Generate eaxmnl from EAST-ADL J
b B3 DesignBl f  validation v b=
4 B3 «Depeng . whazarda L R
0 e g2 Import k Suddanyanicabisvamant | UnwantodPestivaTssquse
El stes New Child ] - ——
" Depe Mew Diagram 3 B
E «Haz  Convert Old Table to New Table
Pl "
. EEP‘ Convert All Old Tables to New Tables .
" Depe
; i 8 New Table (New version) 3 e
E altel \ X TratficEnviron mantOperationattu stisn
" Depe Bl MNewTable 4 % ~OpsratiznalSastions
."‘ DEpE ; Delete Delate -.\ mote=Vefick: =topped at the traffic Bght, in quewe, with terpoyed pedestrian/moloncyci=t.
B «Saf N
- Depe lm|l  Rename F2 Y
Ll i 4
SPS Y Undo Cti+Z 4 .
A
E e | re Crl+Y )
B3 *Ding tedo Ctrl+ Y
rgue 0 meuiral siste
» B3 «Require Cut Ctrf+ X ! iy b |
= B3 Eeha\rlf:u B topy Cirle C SafatGzall
[ B3 Analysis|
Paste Ctrl+V
Enable write
m

Figure 13 EAXML export from the Papyrus model explorer

The EAXML file will be generated and stored in the model project folder as shown in Figure 14.

= Resource - propulsion/p

File Edit <7 Diagram Mavigate Search Papyrus Project

kel Bl R e

El_lY 'lEf,_I ,‘

i Tahoma r |9 | *
[ Project Explorer &3 == | o
4 i propuision i

[» ~# propulsion L
= PropulsionModel.eaxml
[E PropulsionModel.log 5

0% Qutline 53 [E] Task List 5@ e Y= B
Figure 14 generated EAXML file
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To open the generated file, you need to click-right on it and choose ‘Open with EAST-ADL
Example Editor as shown in Figure 15.

= Resource - propulsion/propuls
File Edit *J Diagram Mavigate Search Papyrus Project Run Window Help
i = ' R vl v E iy By Ba Ty Sy ooy E 0 Bl

Tahoma g e -
[P Project Explorer 53 B &= | LT ~¥ “model.d <3 *propulsion.di i3
4 =% propulsion »
- <P propulsion

P_roplLr‘I.‘s‘_i‘UnM_c‘ta ;al._ wowal = 1
2] PropulsionModel. Mew ¥
Open B |
EE Outline &3 .
= Open With k| |= EASTADL Example Editor
Copy Ctrl+C 5 ftnd kg
Paste Ctrl+V 5| System Editor
# Delete Delete | |5 In-Place Editor
Remove from Context Ctrl+ Alt+5Shift+ Down Default Editor
pikark a5 : Ctrl+ Alt+Shift+Up
Mark as Landmark Ctrl+Alt+5Shift+Up S
... “ otm=etiche slopped ol e
Rename... F2 L
.
g2y Import. X
i Export.. p- - -
i2 | B ReauirementDiaaram | B Functi

Figure 15 Opening the EAXML file

Figure 16 shows the EAXML file content for the Propulsion case study:

<3 *model.di #3 *propulsion.di |Z PropulsionModel.eaxml 52

EASTADL Contents Tree

PropulsionModel.eaxml Contents

This section enables the contents of this element to be edited.

a4 < EAXML
4 <4 PropulsionModel
» 4 SystemPackage
4 < DesignElements
> 4 FunctionTypes
» 4 HarwareTypes
a4 4 DesignArchitecture
» < HardwareDesignArchitecture
» 4 FunctionDesignArchitecture
4 < BehavioralElements
4 < Behavior
a < ModeGroup
< VehicleModel
4 4 AnalysisLevelElements
4 < PropulsionAnalysisFunction
<+ panalysisFunctionPrototype
a < Dependability
<+ UnwantedPositiveTorque
4 SuddenVehicleMovement
< HEL
<+ Propulsionltern
<4 SafetyGoall
4 < Requirements

< DeriveRequirementl
A NariraRaniiramant?

Figure 16 EAXML model in EATOP
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