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Overview 2016

Sales by division in %

ContiTech
14%

Since 1871 with headquarters in Hanover, Germany

Sales of €40.5 billion

Chassis &
Safety
22%

220,137 employees worldwide

427 locations in 56 countries

Tires
26%

Iowertran
18%

Status: December 31, 2016

Interior
20%
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Information management in the vehicle
and beyond

With our holistic, intuitive and ergonomic human-
machine interface, we capture commands,
prioritize and present information.

Driver & Passengers Devices

We add new functions by providing a holistic connection
to the outside world as well as value-added mobility services.

Infrastructure Other Vehicles

Vehicle

We manage and optimize the information flow
by systems integration of components.
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VEHICLE

[ Read message \
from Frank (o »Z
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Hand Free Access and Engine start via smart devices
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Challenge: Shift from Products to Systems to Mobility Services
leads to more complex system architectures

uild an effective and effic
product innovation process to
improve quality and cost of
systems

e a new innovation sc
.......... oining an open source communi

...................... in the embedded systems
System Engineering Tools and
Methodologies

® . .
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Different approaches for tools:
“In-House” development
Developing tools requires specific skills

Heavy costs of development / maintenance

Commercial tools

Tool provider dependency

Poor interoperability

Customization to support our process is mandatory and associated deployment is very expensive

A possible solution with Open Source Engineering Tools

Availability of source Cond_ltlons _of success:
Community of users, involvement of universities and schools 1- bUIld a Vlable and focused
Based on open standards Communlty

2- organize the support

Low deployment cost
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eclipse

Continental is an Eclipse solution member

% EC"pSE Continental AG

Continental is one of the world's leading automotive
industry suppliers. We want to make individual mobility
safer, more comfortable and more sustainable.

Eclipse Foundation has many Open Source communities like the Polarsys Working
Group

@ p I././'I% j-d %echpse
/ eclipse.org

LocationTech | POLARSYS
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ERICSSON

é?%% PolarSys is an Eclipse Industry Working Group created
(g PoLARSYS by large industry players and by tools providers to
A Open Source Solutions for Embedded Systems collaborate on the creation and support of Open Source

tools for the development of embedded systems.

Domains such as aerospace, defense and security,
energy, health care, telecommunications, transportation
are represented.

; EallanMLModsitng?n;lmnmmt ObjeCtiveS:
Mutualization of development costs,
sharing of standards choices, technology & innovation

-. Ca e I I a Capellais an Open Source solution hosted at
polarsys.org.

Capella provides a process and tooling for
graphical modeling of systems, hardware or software
architectures, in accordance with the principles and
recommendations defined by the Arcadia method

Open Source Solution for Model-Based Systems Engineering
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History of Capella in Thales group
10+ years of feedback capitalized both in the method and the tool

! 2007: First Obeo/Thales : 2008: Thales { 2009-Present:
: prototype to validate P UML/SysML { Robustness
i the concepts i inspired modeling SR
z I(}Dl H Adrbus, Boeing,
E Dassault
: France

THALES SYSTEM

Transpoitation

FIRST
PROTOTYPING f_’: :"p-l;rur T':;:: OPERATIONAL g::naf‘;v
o DEPLOYMENTS

DEVELOPMENT

: 2008: specification and { 2009: First operational
i development of Sirius i pilot projects, launch
! foundations : of Sirius-based Obeo

i Designer product

France,
Italty

Phase 3: —
OsSing Melody and = Capeua
publishing Arcadia

Air Traffic
Conirol

« Built upon » Australia
France i

G Kitalpha

2 Sirius

« Hosted by »

emf .
dif/merge PoLarSys
. =eclipse
2010 2011 2012 2013 2014 2015 2016 2017
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System Engineering requires specific modelling means providing ad-equate abstractions and, ideally,
some accompanying methodology. In Continental, we decided to evaluate the CAPELLA formalisms

and toolset

What makes CAPELLA singular with respect to other tools in the domain of system engineering stands
in the fact that it has been designed to support a specific engineering methodology, called ARCADIA

The associated Capella language covers the complete “system development process” in 4 main phases,
from the early phase of operational analysis to the late phase of physical architecture design.

Driver 1: Integrated Arcadia
methodology

Driver 2: operational analysis
level for clarification of user
operational needs of new ITS
systems

Driver 3: challenge efficiency of
our current MBSE solutions

Operational Analysis Model

System Functional and

Nen-Functional Need Mode!

Logical Architecture Model

Physical Architecture
Mode! & Product
Breakdown
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Get an operational and functional analysis of the System, within a coherent model of the complete
system.

The model shall be used since beginning of the project (even at request for quotation) to analyze and
capture requirements

At best in collaboration with customers (speak semi-formal and unambiguous language with them)

The produced models shall be reusable from one project to another, to speed up initial phase of the
projects

Need to set a collaborative environment for continuous integration without any fragmentation of
models

" Improve efficiency
- and value for the
customers

‘ Continental
| - MBSE main
. Objectives

Reduce development
costs & schedule

_

Foster and secure Master complexity of |
collaborative work products |

/

/
_d
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Time Schedule & Key milestones

Initiation Iearning curve c_qunter—balanced
_ . Dbyimproved efficiency?
-Training

-Internal communication

-Proof of concept v\ Set of first decisions to go ahead

@ IBSRDASTLS o _ _
-Define infrastructure (virtual machine, server, DB)
-Better integrated and collaborative solution with one IDE
-Initiate external collaborations with Polarsys members
-Internal communication to the management

\Y) Very positive feedback from teams
-Piloting in defined projects

-Start with two operational projects

in a multi user and multi locations context

-First reviews with customers
Piloting
phase 2

-Additional defined projects
-Requirement elaboration/tests of Capella connectors

-eClarity consortium member
eClarity Development

1) Compared to document centric approach Implementation of eClarity consortium WP
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Setup of a new System Engineering Workbench
All at one place concept based on Eclipse Open Source IDE Platform

File Edit Mavigste Search Project Variant Run Window Help

Vi D B R v Veriation Points

HrGlin 2~ o A

G BEBS AL o

< - x| el # =

ik hceers | | f| S Capalis [ Vo Wansgerment | B Git_ 52 Team Synchvoniaing__|

Setup

1 Capella Project Explorer 52 =g

Select a name to find
7= any character, * = any string

[type fitter text |

b 27 Conti Library
4 [F PLE Vehicle S:
[ PLEVehicl g Ca ella
4[] PLE Vehic| EHENES p
4 {F) PLE Venicie sampie
b > REC Catalog
b £ Operational Analysis
I BB Systern Analysis
b H3 Logical Architecture
b B Physical Architecture
b F EPBS Architecture
| (> Representations per category
= PLE Vehicle Samplemelodymodeller
& PLE Vehicle Sample.melodymodeler.bridgetraces
p (= PLE Vehicle Sample Variability [SCIM raster]

({) Task Repositories 32 [ G =8
4 [ Tasks

0 Local

Oy JRATT
b G2 Bugs

XJIRA Agile

95 Qutline 33 6"V
Label

/] 4% (E) All-Wheel Drive

| ? (F) Auto Keyless Entry

¥ 7 ) Auto Park \
¥l 7 () Automatic Driving Mode |

v 1 #Body |_\ .

v | B Cass (o] p =varian

v 1 F)Convenience vl ure" a ts
v U ®Drive |

: 7 (¥ Dynamic Stability Control (DSC) [=]
< n >

) Vehicle FMxfm TeslaMode!S_POOD.vdm 33 |2, PLE Vehicle Sample & a 8 Result 12 B O
4 v 1 @ Vehicle _| a4 @ Vehide
b v § @ Morkets PureVariants Bl ¢ BBy
b Body b ) Class
b Class (PLE/ b (E) Drive
bV Lines Variant —- ) S b (E) Equipments
b v 1 ® Drive Management \ ,,J b (F Lines
b v 1 Equipment: 9 ) b (F) Markets
4 g Capella_Mapping_Elements
# map:ccfm pl 5 /PLE%20Vehicl PLE%20Vehi
BB mapirule Wheel Al
i map:settings: settings
4 § W Vehicle
p (I} doors:requirement: Abbreviations and Definitions
b () doorsirequirement: Introduction
(I} doors:requirement: References
JIRA CapeII a GIT b (1) doors:requirement: Test Case Specification
o i D d t: Test Envi t
(Change/Task (Configuration k@ ooisrequnemen i
(M B SE) : Test Strategy Doc
Management) Management) 4 @ Vehicle
v (1) doorsrequirement: Introduction
b (1) doorsirequirement: Vehicle
DOORS
(Requirement
Engineering)
B Feature Modlz | f] Family Models | < n
Protiems | & History 51 &~ 0 %P
File: PLE_Vehicle_Sample_Variability/Vehicle_Variants/TeslaModelS_P90D.vdm [SCM]
Id Message Author Authored Date Committer Committed Date
Te66141 © wid27764 43 minutes ago uid27764 43 minutes ago
commit 7e6 [B3 PLE Veiicle_Sample Variability/Vehicle_FM.fm [~]

Autho:

Init

|RE

| B3 PLE_Vehicle_Sample_Variability/Vehicle_Variants/TeslaModelX.vdm

{8 PLE Vehicle_Sample_Variability/Vehicle_FM.dsx

[ PLE Vehicle_Sample Variability/Vehicle Variants/TeslaModelS_T0.vdm
B PLE Vehicle_Sample Variability/Vehicle Variants/ TeslaModelS_80D.vdm
[4) PLE Vehicle_Sample Variability/Vehicle Variants/TeslaModelS_P30D.vdm
[ PLE Vehicle_Sample_Variability/Vehicle_Variants/TeslaModelS_PS0D.vrm

91 (19) [ soemotasiom [

< n [

oo S Al

@ Jun 16: Clear
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Piloting Capella in new industrial projects: REX

Capella open source platform overcomes actual gaps identified in commercial tools for MBSE, in
particular due to methodological automation aspects (such as automatic transitions and validation rules),
that really facilitate the usage of the tool on the field and brings some rigor.

the tool is usable: (i) ergonomics is fine, (ii) the tool scales up (in particular, reaction times remain
acceptable even with large models), (iii) it does not crash; three necessary conditions for any usage in
an industrial context.

Simultaneously working with TeamForCapella save time to resolve conflicts generated by concurrent
updates

Better and effective communication with customers and among the Engineering domains (reviews
with HW/SW) throughout the project's life cycle

Better integration with other tools like Matlab/Simulink or AUTOSAR models

Shared
Architecture %
system ) Models

oooooo
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Evaluation process in System Engineering Environment @
Collaborative working (Team4Capella)

1. Push model to a repository

.“I

L’x

Live Collaboration

29D

Time Saved

4, Archive, ~
Compare,

Continue Working,
send to SCM, etc...

2. Work on shared model

One Source of Truth

® ~ .
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Administration tasks

Admin CRent |__Manage user accounts _| Server
|___Manage user sessions___| %% x
1A%
Push models to

o e e e e e e

Model
Pull models from
""""""""""""""""""" Databz
e .
Scheduler A A
+ @' Start / Stop I i
. @ Import / Backup / Validate / ... -
IS ey | S i SSwhutrihin 6. bt A— .
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Evaluation process in System Engineering Environment
Pure::Variants connector for Capella

by a seamless integration of Product Line aspects in the SE landscape by coupling
Pure::Variants and Capella

@ pure::variants == Capella
Feature Model Family Model
1 definitions of requirements, < tinkto > collection of artifacts 2 ——

properties and relations (code, components,

Mapping

Feature Model

parts, documentations)
(design of a product line) (realization of a product line)

!

3 Configuration = Selection of Constituent Parts

o a 1 (F) Technology
7 R ¢ & F) Remote Keyless F M d I
b I & F) Passive Keyless eature 0 9

¥ ) Smartphone

Transformation = Generation of Variants

Variant Realization

4 + | iF) Technolegy a v U () Technology a4 v 1 (F) Technology

X © Remote Keyless | L% ® Remote Keyless 1R @ Remote Keyless
Variant Model LR ® Passive Keyless | (VK ) Passive Keyless L1 @) Passive Keyless
[IX (& Smartphone LI%  Smartphone MK © Smartphone

® P .
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Evaluation process in System Engineering Environment

Pure::Variants connector and Assets Manager
SE platform model Feature Model SE project model
Arcadia Levels / Capella / Pure::Variants / Capella

Mapping

[ ]

Operational Analysis

E—)

Derivation

i.e. generation

| of variants

using internal
traceability

of Capella elements

System Analysis

Logical Architectu re

emf a
Physical Archltectur — diff/merge
e J

mf
a «reuse» «reuse»
dlff/merge

F E Assets Management ﬁ

3 'fs Space for Sender Information
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Next steps 3

[ Il
'Sjstem Modeling Tool
Eclipse: Project Management Too!
Domain Tools i
Capeila
Safety Analysis Tool
|@ Model Based System Engineering[
§0E] Capelia Server Project: Plan System Release: Name
SW Maodeling Tool | Capella models |
Configuration and Change Management Tool
@) Collaborative
Design: Rationaie Eclipse
= —
40E] MD Modeling Tool Change Request 40E] Jira
Compeonent Specification: Block r = : =
Erieyanants Enteepiise Feature request & Manage Epic/User
” Stony/Version
Transformation: Model ‘ Product Line Engineering ‘
0Ef HW Modeling Too!
Transformation: Mode! baseline: M '
40E] PureVariants server - PAENRE. MO0G S0E] it
-
0E] PV models \ersion Update: Model -
Functional chains: References & Manage versions of the
8] VEN Too! - e Variant Update: Model System
ol
Transformation: Model
Validation Results: Properties
Document Generation Tool - Reguirement Engineering Tool
g i = = = Requirement; Definition
SUbtEatREGEAalt Took Analysisspecification: Constraints Communicate Capabilities
Simufation Results: Properties afid Desigiiof the Sy Traceability L
raceability Doors.
<
el
Transformation:Model A @ Manage STR/FR/NFR/Baseline
Modeling actions
EStabIIShed % System Architect % Reguirement | Management/Elicitation |
Engineer

Future
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-~ I = % ( (
Next steps + \iese O ) (g

PoLArSys & 2 CES{\MES_ _
e Tm INgPE ©ArRBUS Piloting
By ‘/ ECSEL Joint Under -
& Electranic Companents and Systems for Eurcpean Leadership
2 AV THALES A
dLTRan Faasies
COMMUNITIES DCNS
PRFC SERVICE END-USER ooiac I
PROVIDERS ORGANIZATIONS (7 AEREC:)SII:’)A%E ()
P— AIRBUS
gisy pure-systems
-
ALL4TEC TOOLS & TECHNO RESEARCH &
PROVIDERS ACADEMIA S iy
: 7 stemx
scilab R — <
gemerprises u " bt’ZM—-— LI o
AtoS O ool ENSTA g~ s
— -~ ParisTech  ‘SRERTEIS
¢ ESTEREL ™) RENNES1

CRNGIESE - —

Capella Industrial Consortium: Ecosystem of major actors (industrials, integrators, technology providers,
consultants) centered on the MBSE solution Capella and its extensions (http://polarsys.org/capella/industry-
consortium.html)

eCLARITY project (EU ECSEL): starting Q1 2018, orientation towards European and Automotive partners,
including Continental Automotive France and Austria (http://www.clarity-se.org/)

Space for Sender Information
Public 22



Thank you




