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* 12 industries in 140 countries « Sales & Services « Majority shareholder control
Combining Science, paSS|Onate people * >10 million on premise users o

s . * Revenue: $ 2.6 Bn*
Technology and Art * >100 million online users « Operating margin: 31.6%*
for a sustainable society
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Our Presence
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Opening a New Horizon with 3SDEXPERIENCE

SDEXPERIENCE

1. Magic Software & apps
Srosuet Lifecyd 2. Online Content
roauct Litecycle 3. Online services
o 3tD| 3Mtl Management 4.  Breakthrough user experience
3D 'gital Mock-up 5. On the cloud and on premise
Design 6. Mobility
V3 V4 V5
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3DEXPERIENCE Powers our Brand Applications for 12 Industries

Includes solutions for systems Engineering & Detailed Design (Mechanical, Electrical, Embedded...)
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Survey of Systems Engineering
Effectiveness (source: SEI & NDIA) -2008

Challenges

Cost impact of poor
Requirements Engineering
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Cunt
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Correlation between Prgject Performances
& Requirements Engineering capability

A
38 % %

8%

Project Performance

»

Requirements Engineering Capability

Skills in System Engineering and Certification
» 3% to 5% of the global manpower in major
companies.

» Aneed for 3000 new SE engineers for the next
5 years in France.

ipline recently addressed by universities:
less tham~4Q0 new SE engineers per year.

Systematic survey 2008

« Leany Requirements Engineering

Use of models as re
Efficient traceability
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VEHICLE

ConteXt (1 ) Pa—— Average : 500 000 Requirements
' 3000 Requirements
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Context (2)

Many Requirements Types

Embedded
Systems

Document_2013

Performances: time
weight, power, cost...

“ilities”: reliability, availability,
maintainability...

Functional:
furctions, flows, real
time, architecture

constraints,
Communicatig

Mechanijcal:
Interface, sealing,
stiffness, hea

cooling,
lubrication...

Logistics: storage, transport

Manufacturing: integration, assembly,
tolerance, cost...
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Disposal: disassembly, materials...

Software Process/Management: Configuration / M e Ch an | C al N

Management, Quality Assurance...
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Problem to solve on Requirements: CCC

Correctness
Completeness
Consistency
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Parametric Requirements

nt_2013

» 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

3DS.COM © Dassault Systemes | Confidential Information | 4/15/2014 | ref.: 3DS_Documel

» 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

Parameter management is at the heart Systems Engineering

Specification g
- Requirementﬁl
- Parameter (3

5
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Res\JIt et Test Engineers Result
r—___/-”.
CA ts Virtual Simulation W&
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Knowledge Base Engineering

Ability to create a design taking into account:
« Company’s existing knowledge

» Company standards or international rules
Knowledge is captured and formalized: Result (Data)

* Directly available to engineers

Requirements

« Automation to reach the optimum level of

benefit Computer automation

v'1st challenge is to achieve efficiently the engineering process
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v'2nd challenge is to maintain, manage & share this Knowledge across the
people and across the programs
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Requirements Parameters with Knowledge

» Use of Knowledge with Parameters
> Formulas & Rules, Checks, Reports,..

nt_2013

» 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....

nt_2013

Requirements Engineering - Mechanical Design

Requirement

> This enables to drive directly the design from the requirement management
> Single source of truth
> Clear role between Requirement Engineering and Physical Design/Geometry

3DS.COM © Dassault Systemes | Confidential Information | 4/15/2014 | ref.: 3DS_Documel
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Use Case 1: Dimensional Requirements

» Requirement & Parameter Management

[[IName

E‘@ ¥ehicle Main Specifications
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<HCHAP-000003
E @EHRP*I]I]I]I][M

=] ] f R-0000014

Revision Title

1 Wehicle Main Specifications

1 Wehicle Main Dirmensions

1 Body Main Dimensions

1 Engine Main Dimensions

1 Chassis Main Dimensions

A Distance (length) between wheels

Type Description

Reguirement
Epecification
Chapter
Chapter
Chapter

Chapter

Requirernent Distance {side view) between the Front Wheel Axis and the Rear Wheel Axis

Description of the Main Specification of the Wehicle - structured as chapters

Associated Parameters

[« Categories » @ Add New Parameter @ Add Existing Parameter

[T]Object Name Revision
O PlmParameter-0000146 n

Parameter Type

LENGTH Parameter

B Remove Selected E& Enable Edit |3 % = [y ~

Parameter Name
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@j_ |Vehide M ain Spedifications 1
)

Title: Vehicle Main Dimensions Title: Engine Wain Dimensions
Deseripticn: Description:

Jo: Ghassis Main Dimensions Title: Distance (length] between wheels
Deaseripbon: Description; Distance (side view) between
— tha Front Wheel Axis and the Rear Wnael,

N Display of PLM Parameter in CATIA -
External link to PLM Parameter
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Formula: Dimension = PLM Parameter
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Use Case 2: Dimensional Criteria

» Some requirements are describing dimensional criteria

> Maximum distance, Minimum Volume, ....

nt_2013

> Design checks and check reports
Requirements Engineering | Mechanical Design

>

Parameter Parameter

> This enables to validate a design according to requirement dimensions

> Instant view of requirement compliancy

3DS.COM © Dassault Systemes | Confidential Information | 4/15/2014 | ref.: 3DS_Documel

> Checks can be imbedded in Product Templates
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Use Case 2: Dimensional Criteria

» Requirement & Parameter Management in Requirement Enineering

[[IName

E‘D@ ¥ehicle Main Specifications
#[] HCHAP-000001
2 @CHAP*UDOUDS
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=E @CHAP—UDDOUS

‘ R-0000015

Revision Title

1 Wehicle Main Specifications

1 Wehicdle Main Dimensions

1 General Regulations

1 EuroMCAP requlations

1 Lighting Requlations - ECE48

1 ECE48 - Front Lighting

A Front Area Positioning of High Beam

Type

Requirement
Specification

Chapter
Chapter
Chapter
Chapter
Chapter

Requirement

Description

Description of the Main Specification of the Vehicle - structured as chapters of

requirements and parameters

High Bearn focal point has to be in a defined area for height and witdh

#

Associated Parameters
Wiew: parameter _view

|:(- Categories » @ Add New Parameter

[T]0Object Name
DD PlmParameter-0000147 &

DD PlmParameter-0000148 &

DD PlmParameter-0000149 &

Add Existing Parameter

Revision

B Remove Selected @& Enable Edit 3 Uy -

Parameter Type
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1z00.0 MM

SYUSTEMES

p?s DASSAULT

| The 3DEXPERIENCE Company




Use Case 2: Dimensional Citeria

» Parameters are re-used in CATIA as s
reference parameters

nt_2013

» Checks enable to validate the design
compliancy

1
Front Are 7
| 8a for
i High Bean - oe 45

|
epresentation473 --- IN_ZWORK |

!
T
o
: !
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Use case 3: System optimization

» Some requirements are describing physical characteristics
> Resistance, heat, vibration ....

nt_2013

» Multi-physics behavior checking through simulation
Requirements Engineering | Behavior validation

Parameter Parameter

> 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
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> Checks can be imbedded in Product Templates
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Conclusion

As-Is: Traditional Requirements Engineering

Deliver
Requirements

AN

Verify
Requirements

> Sequence of engineering
steps with time & efforts
waste in the process and
heavy rework :

> Non-optimized verification
loops

> Late Design verification
against System Requirements

Define System

. System
Requirements

Requirements

Analyze
Requirements

Update
Requirements
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Compliance Architecture

Test System
products

3DS.COM © Dassaul

Architecture

Verify
Architecture

Implement
System products
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Conclusion

To Be: Lean Requirements Engineering

L \ » Progressive and early model

‘ Define Services & Identify , o .
C Key Requirements Concepts of based verification
Solut _
7 » |terations between Needs &
Possible solutions

Select Concept

of Soluton » Requirements Consistency &

Define Completeness checking
Architecture

Architecture waaeand | | > Better efficiency: use of
e parameters, knowledge &
equirements
templates

Implement AN Svst
System products ystem
Test System Requirements
roducts .
p Check P,
31 Compliance DS SD,_?sst%Jé'; | The 3DEXPERIENCE Company
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Conclusion

Pathways for Lean Systems Engineering

/ Requirements as

/ Models with

58_’ Formal textual parameters,
§ / Textual Requlirements (boilerplates) knowledge and
f; U - Requirements + with parameters anq ontologies
I l/ Textual \‘ parameters and knowledge + ontologies
! \\Fitiquiremtirfti <:’ knowledge
3 A th --; \\N Modular Architecture with
z re you there: \~\ Modular Architecture reusable interfaces
: Ssommmmms . with reusable generic artlfa.c’Fsl
§ / Modular ™, interfaced generic + behgwor Qeflnltlon
? Descriptive \\ﬂChiteCtuﬂ‘i/' artifacts: parameters (simulation)
Architecture & templates with
knowledge
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