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Product Lifecycle Management

What we mean by Systems Engineering

= Systems Engineering is an interdisciplinary approach and mean to enable the realization of
successful systems.
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® It focuses on defining customer needs and required functionality early in the development cycle,
documenting requirements, then proceeding with design synthesis and system validation while
considering the complete problem:

=  QOperations

= Performance

r perl EIA 632
=  Manufacturing

=  Cost & Schedule ISO 15288

Training & Support
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Typical symptoms of poor Systems Engineering

" Weak/non-existent basis to requirements

" Inadequate costing and time-scale estimation Does this
" Weak control of suppliers/sub-contractors sound
" Recurring integration problems unfamiliar?

" Inadequate test and acceptance strategy
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Value of Systems Engineering

= Drives to acknowledged understanding of the customer's business needs.
= Verifies that requirements are delivered: a key to customer satisfaction

—  Testing for functions, performance, reliability, etc.
—  Other agreed-to methods for ease of use, training, etc.

Stage
Requirements » Requirements and analysis disciplines drive total
ggzﬁg project costs down
Unit Test — Up to 40% of total project cost can be attributed to
'\, Acceptance Test rework costs.
\ Nainicaance — Typically unmeasured costs include missing
function and lost market opportunity.

* Source: Rational Software Corporation White Paper 1996

= Requirement management is essential to cost, schedule and
implementation success of the project. It controls the project baseline,
which:

— Provides basis for making project decisions concerning technical, cost,
schedule, and other issues; and

— Provides a basis for technical change and risk management.
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Characteristics of Complex Systems

" Technology

— Constantly evolving technology and related standards

— Multitude of interfaces (hard and soft), distributed processing nodes and platforms,
security implications

— Information and knowledge intensive

® Business

— Constantly changing scope, business processes, requirements, and expectations
— Global relevance scope and application
— Evolving marketplace and related vendors and suppliers

" Organizational

— Numerous stakeholders, with conflicting preferences
— Constraints imposed by legacy organizational structures
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Product Lifecycle Management

The business benefits of Systems Engineering

There are three key business benefits of systems engineering.
These are:

—  build the right system (and avoid the costs associated

with investing in the wrong one)

— ensure stakeholder satisfaction on delivery (and
hence ensure the developer gets paid)

Right requirements

— “integration by design”: avoid overspend and over-
runs in the expensive phase of the lifecycle (generally
integration, test and setting to work)

> Right architecture
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Product Lifecycle Management

Collaborative Systems Lifecycle
: Management & Traceability
Requirements \ S -
Management

/Functional '

nalysis N
\ ' Logical

Architecture
Definition
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Product Lifecycle Management
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Product Lifecycle Mahagement

&
Requirements

Management
Function

\ i

lysis

Requirements Management

al

/Requirements Management

Requirements

breakdown l
. R1.2

R1.2.1

R1.2.2

- ldentification

- Capture
- Decomposition and derivation

- Analysis

- Formalization
- Changes and impacts management

- Evolution track and audit

- Verification method definition
- Baseline creation

)

Logical
rchitecture
Definition

| Detailed
Design

Formalize and validate early the system
requirements

Consider the entire problem
Facilitate the collaboration around requirements
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Product Lifecycle Management

Requirements Management: Processes

Requirements
Capture

— Requirements
ormalization

Requirements
Decomposition

_ Needs
Identification

. System Segment .
Specification i Requirements
Validation
Increased System Segment

ault S

Requirements
Analysis

B T — F i i =
Requirements . [ g
Discipline Requirements Specification — ' =
[aa]
Interface Requirement Specification - ©
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Discipline Desigh Document Requirements Changes

Redulements Jiee Interface Design Document Management

Solution

Specification
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Product Lifecycle Management
e
Requirements capture
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Product Lifecycle Management

Requirements Decompose & derive
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Requirements can be
organized by chapters and
subchapters to facilitate
document production

1 [ Wil Conception mécanique
& [ i Caractéristiques techniques
&) Nl Software
& 13 Wi Connexions informatiques
@ 11 @ use Connectivity picture
& (148 connactivity
= [ il Prérequis Software
= 13 i@iRecommanded
# (14 recommended system
= 1 iMinimum
e ) Saminimum system requirements ;

¥ ..J ﬁ]hﬁnlmum system requirements : Mac 05 8.x
& [ Saminimum gystemn requirements : Mac 05 8.6.x
& [ Saminimum systermn requirements ; Windows XP

& ) Sawindows %P Hard disk space
O Sawindows XP RAM
# ) ¥y windows XF Freguency
& [ Sawindows XP Hard disk space
@ [ Fawindows XP RAM
= 1) Sywindows XP Frequancy
= O S3Minimum system requirements
& [ SaMinimum systern requirements
& O SaMinimum system requirements
&) Faminimum system requirements
g i interfaces utilisateur
= L1 Wil Ervironnement
& [} @ Operating environment
= 3 I censommation
l L} 'E Power consumpltion
# [ WweEe
= 0 @roHs
& 3 @ cadmium
@ (1@ Asbestos
= () B afis evoprint inkjet 5500 series - general re
&) Achastos
# @ cadmium
3 @ connectivity
# D1 & Minimum system requirements
= ) @ operating environment
# )@ Poweer consumption
& 1 €8 Power requirements and supply
D1 B Recommended system
@ ) &9 system requiremants
= 488 Use Connectivity picture

Manage requirements in « Modules »

= @ Bxigences

Modules are containers to help organize
requirements for business purpose: by
requirements type; by discipline...

Modules enable independent views to be
created for the different roles; All
disciplines and roles can collaborate
around the same single managed
requirements reference repository.

Mac 05 X

: Windows 2000
: Windows 98
: Windows NT 4.0
: Windows Me
« Drag & drop » used to allocate
Requirements to chapters, etc..
quirements.doc
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Publish Requirement Document

= CSE provide the capability to generate several document report

base on a module

= The different document report are controled by admin settings:
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& The name of the Word styles

A

. [# £L34g% mon requ

- (31448 fahdfhdfhdf

Iﬂ-ﬁb@ The document including the customer requirements is the ¢
- #4549 asdadasd
- S0 This classification will introduce a requirements modificatios
: -{E}@THS clazsification gives to the requirements a quality opinic
) €258 If in the requirement are indicated Measwe of Performance
= {E-}@ Thiz type concems the requirements that force the project
[+ {E-}@ This requirement define the customer project constraints, i
i ﬁ-}@ This type includes all the requirements that define the way

- e e fyme e e s Bt e 8 08

@MU @ALT
i — - - wH e 870 EEREED ET e,
gty P PN D G . e B = ER

AoEeEDyes B, SRk a
g

— . m— e Sps e
jrem———————————— e
e = = L:url_l—l-lq
B T e =
e [ TR T
e
——
-
'I —_— — e o - _— E
- o D40 ES *Jdrh-BTOEN.,
g - » L . -

i-n G (Be |uw (a0 | dew s i sFddced

DASSALL
SYSTEMES

- o
-
_—— .z ==
1 e | - R, ) i
o e e et v R e P e e
— i
o — S Gl i i i e e i = e
i — -
===

T i P i i s -l i — L,

TEDIRLGN uiie



Product Lifecycle Management

T I ——
Allocation: Object link creation 1/2
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| = 33k Arbre Architectures
= (D Arberescences Architectures systbrmes
= O Architecture Systéme 1
& acces Madia
= rEk Alimentation
O Chassis
ﬂFITTMHE
SEY0 systime
& Crfi Mecanisme dimpression
w i Carriage
€28k Mateur Imipression
4% Port 21
& {38k Panel de controle <15

=L o
DEFLCD Interface s Affares | £

¥ Services systeme - Affalre AFIS 03/ Y572005:

= Tk Arbre des services A Atwbut Uen | com
=15 3 arborescences systémes fonctionnets H Mo
2 (Bl services Impression
= 5T Acceptation des demandes utilisateurs
D TL Acceptation des demandes externes
#8fl acceptation des demandas locales

]

1=
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1 Confort utiisateurs Links are created by

Sk impresson « Drag & Drop » and abide to
L ot mat s et A pre-established rules

H@ﬂ-l"emth‘eﬁuﬂmshchm‘dwnm <|||
& 5L permettre la mise & jour software

5 0L Permetire Ia recharae d'encre =] mMMJJM]LJM—M'
Rules can be related to maturity, conditions on
verification, etc.. to authorize the link allocation
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Allocation: Object link creation 2/2

iRk Architecture Systéme 1
Q:E?‘lhcces Media

i D HoRésultat test consommation

g - % decision 1
=} Ii:f-}ﬂ—Emﬂ:rgu:a

El » (1€ Power consumption

Links are objects managed in
the DB with specific
customizable attributes

EI »> |:'I Lo F’nwer reguirements and supply
B HeRésultat simulation consommation

l [ ¥8 Résultat simulation consommation
B [ #8 Résultat test consommation
= > [ & Power requirements and supply
& [ #5 Résultat simulation consommation
- [ #5 Résultat test consommation

Hihl}un | icommenanre | Réveson |

Dynamical links are exposed
and visible in the views and
facilitate navigation and
impact assessments

Typical link types:
- requirement to requirement
- requirement to function
- requirement to system component
- IVVQ link
- justification link, etc ...

= g R
b - . . op . .
st Dt i irnce . Link to justification object
feEnemE P
Comedity.
[- ea a
ot Link State
| e i - -
Lt st e anid e im J%
el Voo =
Descrpton Suspect
| Conflit
i Redondart
(dsen = Composé de
. Induit
Maturity stage Systdme
Alloué
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Link management & traceability

Excel export to trace
allocation links and
their maturity stage

e e

lrnswn
[#51T1 EEE Oerann raMuEFSRRSRRE

- Agater ]
Idmbire & jour
Haser ]
« top-down » & « bottom- e comme cope
- ann de conception
up » views to facilitate """ ’
3 ¥ e
management and analysis __
Lancer la processus L]
Svayer & b

Native tool capabilities to retrieve

unallocated links

& 1 [Gearch the unaliocaied requirenants 1o he Sysiams

[ Search the unalocated requirements bo the
T ' Funetions

- Seaich the unaliocated requirersarts ho the
| &

Requremants Module: Reporting

o —

oK

= » {5 fl Energie

- 53 Bk Alimentation

= DI @ Power consumption
= » {5l Energie

- {04 Alimentation
=[] #5 Résultat simulation consormmation
- [ g Résultat test consommation

Shows dependent
documents: requirements,
functions, components,
test results...

v B[ & Résultat simulation consommation

&[] B2 Résultat test consommation
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Functional Analysis

—\
reau Requirements
quirements
breakdown Management

Functional
Analysis

Logical
rchitecture
efinition
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- Define mission needs

- Define detailed operational scenarios Detailed
- Define Functions DeSIQn
- Decompose Functions to Sub functions
- Define Functional Interfaces U Formally identify system functions
_ _ " Optimize Function/Value Ratio
- Allocate Requirements to Functions - Secure Compliance to Regulation
- Decompose Functional Requirements O Optimize Cross Products Function Re-use
- Define acceptance criteria = Share a Unique Functional Product Definition across the value chain
- Establish Functional Baseline =¥ | pb
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Functional Analysis example: MS Visio integration

Diagram View Data View

REF o 5 1 A REF
|:._. W oo N -
= ]—* - sl EE— =T
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Requirements
breakdown

Requirements
Management

System

Logical
Architecture

Definition

| Interfaces

- Define system architecture

- Allocate Requirements to s

- Define/Refine system Interf

- Define Alternative Product
\Qablish product architec

==

- Allocate Functions to system architecture

Detailed
Design

Components \

Capture System Architecture Know-How

Support Trade-off Studies

Optimize Cross Products System Re-use

Share a Unique System Architecture Across the Value Chain

ystem architecture

aces (Internal/External)

:lt "= = = =
il
Ul
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l
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|
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& Process Solutions | ;5’5
ture Baseline / ' SATEMES
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Functional Analysis and System Architecture D
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Capitalize on Re-usable Assets

Product
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Test and Validation

Requirements
Management

Validation

Requirements
breakdown

Integration
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" Address test and integration issues early
\ " Synchronize tests and system requirement

changes
N

S
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Net: A comprehensive & managed reference model of the system
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=Product Architecture

Functional
Elements

Subsystems
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Document/Content
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T e

Process Management
leverage SMARTEAM workflow automation
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Product Lifecycle Management
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Process Management
Exploit linkage with project management
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Domain tools and enterprise application integration
A rich set of integration tools to enable your specific processes
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SMARTEAM Products & Configurations used in the
Collaborative System Engineering (CSE) Solution
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BPC Requirement XML
edition

BPC Requirement
Management

BPC Collaborative
system lifecycle
management &

traceability
BPC Composite
Documents

SMARTEAM - BOM

SMARTEAM — Workflow

Visio Integration

Technological

Demonstrator
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SMARTEAM - Editor

Recommended
prerequisites

SMARTEAM — Foundation

SMARTEAM Editor configuration

DASSALL
SYSTEMES

Mandatory
prerequisites
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Collaborative Systems Engineering key benefits

Time to Market
Reduction

Cost Reduction _ _
Mastering Complexity

Quality Increase Agility/Innovation Capabilities




Take away

" SMARTEAM / CSE a flexible and powerful framework to support your Systems
Engineering process and focus on the early critical stages of product development

" SMARTEAM / CSE an integrated and full feature Requirements Management solution
to insure compliance and customer satisfaction

WES ‘Task Mame bet | January | February
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o = P . BEA Qualification /

Functions certification

Software Electronics Mechanics
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http://www.dolphin.fr/medal/smash/smash_shots.html

Product Lifecycle Management
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