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The Virtual Vehicleé _ ——
System Design & Optimisation

Shareholder: .ﬁ
VIRTUAL VEHICLE in anutshell : WE% 40%
Founded: July 2002
Current Staff: 135 19%
Turnover: EUR 12 Mio.
M MAGNA STEYR 19%
SIEMENS 12%
VIRTUAL VEHICLEcatchwords ; )j
) %) 10%
A Independent Research Platform e

(not tied to specific bodies or corporations)
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Applied Research and Scientific Services
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(> 50 industry partners)

A Comprehensive international Research
Network
(> 35 scientific partners and university institutes)
A Extensive financial funding programs

available
(no overhead as in customary funded projects)
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way we (goe

System Design & Optimisation

Our mission is to develop solution approaches and methods for industrial
challenges under consideration of human factors, integrated processes and
state of the art IT technologies

Todayods cha Our goals The way we go
A Insufficient acceptance of A Increase user acceptance of A Seeing the human as the
existing solutions new PLM solution approaches connector between product,
A Poor collaboration & com- A Integrate domain, lifecycle & processes and IT solutions
munication across domains, supply chain networks for A Focusing on methods,
enterprise and lifecycle complex mechatronic concepts and approaches for

environments the early development phases

A Complex interdependencies _
- Frontloading

between requirements, A Create easy data access,

distributed data, information consistency, transparency & A Incorporating concepts of

and processes traceability of information and semantic technologies in PLM
S suppiierx processes
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What is PLM?

System Design & Optimisation

Costomer
Product & Design Process Production Maintenance,
Portfolio Engineering Engineering Engineering Repair & Overhaul
Planning
Offering Design > Pjoduction Planning . >
AN Production After Sales
Confept X/ erification >

PLM

Supplier

based on M. Eigner (VPE, TU Kaisterslautern)
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What is Requirements Management B Design & OptimiSHER
ARA requirement I s a statement 1 dent
characteristic, or quality factor that bounds a product or process need for

whi ch a solution will be pur SiHieuwd2? 10040
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Requirements Engineering \ —— B
Requirements Requirements gequirements Requiremens
Elicitation Analysis Management Verification

|, Voice of > Interpretation Change]: — Agreeing
Customer P
., Classification Commu icaQ\C U Sceptance
— Standards : .. L
Function Traceability & L, Certification
~ Laws > deviation wpact Analysis
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One Goal of Integrated Requirements Management:

virtual@®vehicle

Traceability and Impact Analysis

Traceability means:
A Requirements & Changes of Requirements
A Requirements, Functions, Components (BoM) and Processes (Tests)

System Design & Optimisation

Requirements
Structure

Functional
Structure

Product
Structure

Verification &
Test
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Traditional Approach for Problem virtual i’

System Design & Optimisation

Solutions within PLMenvironment

As-Is Analysis, Process Analysis

Abstract Definition of Requirements
Specification (e.g. Documents, UML
etc.), Development of Solutions

Realization of Requirements in Software
Solution

Solution Ready to be Implemented

O 0 000

Solution does not comply Needs -
Missinterpretation

O 0 000
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What are we faced with ? _ il
System Design & Optimisation

A How to approach a relatively new
topic?

A How to implement research results
In an goal-oriented way?

A How to establish new technologies ‘
emerging from research (e.qg. .
semantic web, ontologies etc.) in
Industrial environments?

A How to understand what the user
needs and wants?

A Methodology of Iterative
Demonstrator Development

www.aboutpixel.de
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Methodology of Iterative Demonstrator virtual {} vehicle

Development System Design & Optimisation

Step 5

Step 4 Demonstrator Ready,

_ and now?
Alterative Development

of SW Demonstrators ... =~ . — . .

1
S—

Qenie fea

ADetailing of Concept,
ADevelopment of Data

Models
Step 2
ADevelopmentof VT T~ @@ - . . =
Solution
Approaches
Iterative Appraoch of
Step 1 Step 1-4

AProblem & Process
Analysis
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Example aMultidisciplinar yvirtual(®vehicle
Requirements Management @ ysiern Design & Optimisation

. . need (goals) - B

Starting with the o .
s @ y/ validation

V'MO d e I e Product Level ' ﬁ

verification ®

% ©  ©

2 : . Product Life Cvcle
~///// Primary Link
L .- Result
roduct Structlire ==>  optional Link

«=s » € tothe Data Model
é through the (Ont ol ogi

Generic, -
Concepté :
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De mo n st Mdtitisciplinaly R QMo il e
System Design & Optimisation

SCREEN 1a: Requirements = Eigenschaft + Rahmenbedingung + Zielwert

The Virtual Vehicle
Competence Center
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System Design & Optimisation

Other Examples
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Benefits

System Design & Optimisation

A SW Demonstrator as living
requirements specification

A Simple and understandable
visualization of complex research
topics T look & feel

A Demonstrator as communication
basis to improve ideas, concepts
and solutions across domains

A Include individuals with their specific
needs in heterogenous environment
(methods, processes and systems)

A lterative approximation to optimal
solution

A Cost effective and easy to adapt

www.aboutpixel.de
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Content

System Design & Optimisation

A% Demonstrator ready, what now?
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Demonstrator ready, and now?
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System Design & Optimisation

Realization with SW Partner into
Professional Solution

P Requirements ' Program Process = Config. | Document® DMU = Future
™ Manager Manager Manager * Manager & Manager | Viewer & Apps
>

- - s ®
- -
- -

Web Services '
m“ B Epterprise Seniees

Integration into ViF Plattform 1
Virtual Vehicle Demonstrator (VVD)
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Implementation in PLM360M
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System Design & Optimisation

Integrated Requwem ents Management

v | | Beferences  Onioiogr-Tree  Ontoingy-n

Integrated Program Management

Atronire for plane health
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& BOWS = Bugeted Cost of Work Schedule :

$20,350.00 1 » Schauie Performance Index SO | SCWS): 0.9
: AONS = Actial Cost of Work Performed @ $1.600.00 G = Cost Performance index BOWS [ ACHP) 1 2.97%
BOWP = Bugeted Cost of Work Pecformed : $4.761.00 €51 = Cont Schedule Index (CP1 x 1) .39

T SV = Schedule Varance (BOWP - BOWS) (55,589,00)
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Process
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Manager Manager
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a -

Integrated Product Information Management
_— (Document Man. Product Structuring, Configuration Man. etc)

Weh Services
Tunchiona Layet
Qniology {neqration Network
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Summary

System Design & Optimisation

A There is no Arightid solution of a
A Interpretation of reference data, convergence
to problem

A Prior definition of specifications (SW
Requirements Specification Documents) not
possible (unknown dependencies)

A Iterative approximation to optimal
solution

A Scientific methods, models and concepts serve
as a basis

A Step by step modification to development
process and projects

A Include users and experts

A Further information through interviews and
discussions

A Look & Feel as important factor of acceptance

www.aboutpixel.de
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