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Our Company 

a Scientific 
company 
Combining Science, 

Technology and Art         

for a sustainable society 

11,000 
passionate people 
• 106 nationalities 

• One global R&D/36labs  

• Game changing 3DEXPERIENCE 

   solutions 

170,000 
enterprise customers 
• 12 industries in 140 countries 
• >10 million on premise users 
• >100 million online users 

3,500 
partners 
• Research & Education  

• Software & Technology 

• Sales & Services 

Long-term 
driven 
• Majority shareholder control  

• Revenue: $ 2.6 Bn* 

• Operating margin: 31.6%* 

* Non-IFRS 
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Our Presence 

R&D labs (36) 

3DS Offices (149)  

Global  
Headquarters 
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Our Customers… from shampoo bottles to airplanes 
TRANSPORTATION & MOBILITY 

AEROSPACE & DEFENSE 

MARINE & OFFSHORE 

INDUSTRIAL EQUIPMENT 

HIGH-TECH 

CONSUMER GOODS - RETAIL 

CONSUMER PACKAGED GOODS - RETAIL  

LIFE SCIENCES 

ENERGY, PROCESS & UTILITIES 

ARCHITECTURE, ENGINEERING & CONSTRUCTION 

FINANCIAL & BUSINESS SERVICES 

NATURAL RESOURCES 
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Opening a New Horizon with 3DEXPERIENCE 

3D  
Design 

 

3D DMU 
Digital Mock-up 

3D PLM  
Product Lifecycle 

Management 

V3 V4 V5 V6 

1. Magic Software & apps 

2. Online Content  

3. Online services 

4. Breakthrough user experience 

5. On the cloud and on premise 

6. Mobility 
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3DEXPERIENCE Powers our Brand Applications for 12 Industries 

Includes solutions for systems Engineering & Detailed Design (Mechanical, Electrical, Embedded…) 

• ENOVIA Architecture 

• EXALEAD SBA 

• NETVIBES Dashboarding 
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IFWE Compass User Experience  

../../../Videotheque/1309 - Bryo Season 1 & 2/Bryo 1 and 2 with Voiceover - 10 minutes.mp4
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The IFWE Compass User Experience. 
Available for all applications from CATIA, DELMIA, ENOVIA, and SIMULIA 

My Apps 3DSearch & 6WTag Me Menu New Menu Share Menu Home Menu 
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Challenges 

18 % 

38 % 

44 % 

21 % 

53 % 

26 % 

55 % 

18 % 

27 % P
ro

je
ct

 P
er

fo
rm

an
ce

 

Requirements Engineering Capability 

S
ur

ve
y 

of
 S

ys
te

m
s 

E
ng

in
ee

rin
g 

E
ffe

ct
iv

en
es

s 
(s

ou
rc

e:
 S

E
I &

 N
D

IA
) 

-2
00

8 

Correlation between Project Performances 

& Requirements Engineering capability 

Cost impact of poor 

Requirements Engineering 

(S
ou

rc
e 

D
ef

en
se

 M
an

ag
em

en
t C

ol
le

ge
) 

• 3% to 5% of the global manpower in major 
companies. 

• A need for 3000 new SE engineers for the next 
5 years in France.  

• A discipline recently addressed by universities: 
less than 100 new SE engineers per year. 

Skills in System Engineering and Certification 

S
ys

te
m

at
ic

 s
ur

ve
y 

20
08

 

V
is

io
n 

A
F

IS
 2

02
0 

 

• More agility in the developments 

• Completeness of System Knowledge repositories, no 

implicit information 

• Right requirements with early validation 

• Mastering of complexity and volume of requirements 

• Use of models as requirements or for verification 

• Efficient traceability 

• Harmonization of methods and tools 

« Lean » Requirements Engineering 

More efficient, at lower cost, maximizing customers 

value and project performances 

R
A

M
P

 s
ur

ve
y 

20
10
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Context (1) 
VEHICLE 

POWER TRAIN CHASSIS ELECTRONICS BODY 

SW HW 

ECU, HARNESS, 

MECHATRONICS, 

SENSORS, 

ACTUATORS… 

DOORS, 

STRUCTURE… 

PISTON HINGE 
TAILGATE 

STRUCTURE 

x5 = 15 000 Req 

3000 Requirements 

x5 = 75 000 Req 

x5 = 375 000 Req 

Average : 500 000 Requirements 
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Many Requirements Types 

Context (2) 

Mechanical: 

Interface, sealing, 

stiffness, heat / 

cooling, 

lubrication… 

Software 
Systems 

Mechanical 
Systems 

Embedded 
Systems 

Regulation 

 

Performances: time,  

weight, power, cost… 

 

“ilities”: reliability, availability,  

maintainability… 

 

Logistics: storage, transport 

 

Manufacturing: integration, assembly, 

tolerance, cost… 

 

Disposal: disassembly, materials… 

 

Process/Management: Configuration  

Management, Quality Assurance… 
 

Functional: 

functions, flows, real 

time, architecture 

constraints, 

Communication 

rules… 
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Problem to solve on Requirements: CCC 

Correctness 

Completeness 

Consistency 
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Parametric Requirements 

Requirements parameters 

Semi-formal representation 

Parameters assigned to requirements as formal descriptions 

Cornerstone for Systems Engineering 

Link to System Design 

Link to System Simulation 

Link to System Testing 

Parameters with their own lifecycle that may be shared by 
many actors during the complete design and 
verification/validation process 
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Requirements parameters 

Top Management &  

Marketing  

Architect 

Requirement 
Specification 

Parameter 
Key Specs & Performance 

Requirement 

Parameter 
Performance 

Logical component 

EBOM Part 

Requirement 

Parameter 

Milestone 

Result 
Performance 

System Simulation 

Design & Performance 
Parameter 

Result 

Design & Performance 
Parameter 

Parametric Design 

EBOM Part 

Result 

Physical Test 

Physical Part 
EBOM Part 

Parameter 
Performance 

Result 

Virtual Simulation 

Design & Performance 
Parameter 

Result 

Parametric Design 

Test Engineers 

CAE Analysts 

Chief Designer 

Performance Engineer 

Designer 

Parameter management is at the heart Systems Engineering 
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Knowledge Base Engineering 

R
eq

ui
re

m
en

ts
 

Result (Data) 

User(s) interacting 

Computer automation 

1st challenge is to achieve efficiently the engineering process 

2nd challenge is to maintain, manage & share this Knowledge across the 

people and across the programs  

Ability to create a design taking into account:   

• Company’s existing knowledge  

• Company standards or international rules 

Knowledge is captured and formalized:  

• Directly available to engineers 

• Automation to reach the optimum level of 

benefit 
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Requirements Parameters with Knowledge  
Use of Knowledge with Parameters 

Formulas & Rules, Checks, Reports,.. 

Use of templates for engineering artifacts with an 

associated behavior and using knowledgeware 

parameters  
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Use Case 1: Dimensional Requirements 
Some requirements are directly describing dimensions/parameters which 
are driving the design 

Distance between wheels, Engine stroke, Number of pistons…. 

 

 

 

 

 

This enables to drive directly the design from the requirement management 

Single source of truth 

Clear role between Requirement Engineering and Physical Design/Geometry 

Requirement 

Parameter Parameter Geometry 

Requirements Engineering Mechanical Design 
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Use Case 1: Dimensional Requirements 
Requirement & Parameter Management 
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Display of PLM Parameter in CATIA 

External link to PLM Parameter  

Dimension 

Formula:  Dimension = PLM Parameter  
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Use Case 2: Dimensional Criteria 

Some requirements are describing dimensional criteria 

Maximum distance, Minimum Volume, …. 

Design checks and check reports 

 

 

 

 

This enables to validate a design according to requirement dimensions 

Instant view of requirement compliancy 

Checks can be imbedded in Product Templates 

 

Requirement 

Parameter Parameter 

Geometry 

Requirements Engineering Mechanical Design 

Measure Check 
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Use Case 2: Dimensional Criteria 
Requirement & Parameter Management in Requirement Enineering 
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Use Case 2: Dimensional Criteria 
Parameters are re-used in CATIA as 

reference parameters 

Checks enable to validate the design 

compliancy  

Report 

Generation 
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Use case 3: System optimization 

Some requirements are describing physical characteristics 

Resistance, heat, vibration …. 

Multi-physics behavior checking through simulation 

 

 

 

 

This enables to validate the physical behavior of a component or set of 

components in a design according to requirements 

Instant view of requirement compliancy 

Checks can be imbedded in Product Templates 

 

Requirement 

Parameter Parameter 

Model 

Requirements Engineering Behavior validation 

Simulate Check 
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As-Is: Traditional Requirements Engineering 

Conclusion 

Sequence of engineering 

steps with time & efforts 

waste in the process and 

heavy rework : 

Non-optimized verification 

loops 

Late Design verification 

against System Requirements 

BPMN AsIs

Architecture

Check

Compliance

Test System

products

Implement

System products

Verify

Architecture

System

Requirements

Define

Architecture

Update

Requirements
Analyze

Requirements

Deliver

Requirements

Verify

Requirements

Define System

Requirements
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To Be: Lean Requirements Engineering 

Conclusion 

Progressive and early model 

based verification 

Iterations between Needs & 

Possible solutions 

Requirements Consistency & 

Completeness checking 

Better efficiency: use of 

parameters, knowledge & 

templates 

BPMN ToBe

Architecture

Check

Compliance

Test System

products

Implement

System products
System

Requirements

Define

Architecture

Define Services &

Key Requirements

Identify

Concepts of

Solutions

Describe

behavior

Select Concept

of Solution

Update and

complete

Requirements
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Conclusion 
Pathways for Lean Systems Engineering 

Textual 

Requirements 

Textual 

Requirements + 

parameters and 

knowledge 

Requirements as 

Models with 

parameters, 

knowledge and 

ontologies 

Formal textual 

Requirements (boilerplates) 

with parameters and 

knowledge + ontologies 

Descriptive 

Architecture 

Modular 

Architecture 

Modular Architecture with 

reusable interfaces 

generic artifacts 

+ behavior definition 

(simulation) 

Modular Architecture 

with reusable 

interfaced generic 

artifacts: parameters 

& templates with 

knowledge 

Are you there? 
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