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Airbus General Cultural Context

• Incorporation of AIRBUS into a Single Entity

• Multinational (multi-cultural) workforce 

• Multi domain projects 

• Multinational, Trans-domain communication dissemination
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What is Systems Engineering - General

Systems Engineering is an interdisciplinary approach used to control the 
development of complex products

This approach starts with the definition of customer needs, the identification 
of product functionality and the intended validation very early in the life 
cycle.

Systems Engineering* is the Engineering (Realizing) of a System **

(*) : Within Airbus, Systems Engineering is known as RBE (Requirement Based Engineering) 
since June 2003
(**) : A System is a collection of Components (some of which can be Systems) so interconnected 
as to perform a function that the components, by themselves, cannot. 
The Aircraft itself is a System, as well as a Major Components (Fuselage, Wing, Vertical Tail 
Plane, Power plant,…) , a “System”, an Equipment. 

Systems Engineering is concerned with Complex , Innovative Systems.



Presentation at Telelogic Capital Market Event 22nd June 2005 Page 5©
AI

R
B

U
S 

S.
A.

S.
 A

ll 
rig

ht
s 

re
se

rv
ed

. C
on

fid
en

tia
l a

nd
 p

ro
pr

ie
ta

ry
do

cu
m

en
t.

Stade
AI / G

Cadiz
AI / Sp

Broughton
AI / UK

St Nazaire
AI / Fr

Hambourg
AI / G

Hambourg
AI / G

Nantes
AI / Fr

Cadiz
AI / Sp

St Nazaire /
Méaulte
AI / Fr

Broughton
AI / UK

The Aircraft is a system …
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Commercial Commercial 
Air Air 

TransportTransport
SystemSystem

Commercial 
Aircraft

Airports

Commercial
Air Traffic

Control

Pax & Cargo
Systems

Commercial Commercial 
AircraftAircraft
SystemSystem

and we can also considered the Aircraft as being part 
of a higher System (Airport, Air Traffic Control,…)

The Aircraft is a System within an Overall System
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Objectives of Systems Engineering

The objectives of Systems Engineering is to ensure that the system of interest is 

• designed
• built
• operated
• retired

so that it accomplishes its purpose in the most costcost--effectiveeffective way, 
considering Performance, Cost, Schedule and Risk

Feasable

Not feasible
with current technology

Possible solutions

Effectiveness :
a quantitative 
measure of the 
degree to which the
system ’s purpose is 
achieved

Ref NASA
Cost 

(to design, built & operate)

It is important to create 
alternative design 

concepts

Effectiveness
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Examples of Not using System Engineering

• 80% of ‘defects’ are inserted at requirements stage
• Rework costs are estimated at 45% of total costs
• Good requirements ‘engineering’ can potentially avoid up to 36% of total 

cost

Reference: ‘Effective Requirements Practices’ (NASA)

About  35 - 50%  development effort is spent for re-design!

Reference: Karl Wiegers, “In Search of Excellent Requirements”
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Consequences of Not Implementing SE 
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Consequences of Not Using SE on Large Projects

Reference: INCOSE SE Centre of Excellence (SECOE)
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Systems Engineering within Airbus - Overview

Time

Task Début Fin
G3 deliverables 08/03/04 31/03/04

G3 08/03/04 08/03/04

Roadmap to G5 including workshops (give all scheduled tasks & milestones) 15/03/04 15/03/04

Specified G3 Recovery deliverables (eg: cost baseline) 31/03/04 31/03/04

G4 Deliverables 11/03/04 15/04/04

Business case draft 31/03/04 31/03/04

Business case complete 15/04/04 15/04/04

Solution Definition 11/03/04 15/04/04

General solution description (draft) 31/03/04 31/03/04

Tools requirements (according to GPP) 11/03/04 11/03/04

New process description and associated organisation changes 09/04/04 09/04/04

Impact on programmes/products/Functions/Centres 31/03/04 31/03/04

 KPI: definition,  baseline and target values (draft) 11/03/04 11/03/04

G4 (draft) 11/03/04 11/03/04

General description (complete) 08/04/04 08/04/04

 KPI: definition,  baseline and target values (complete) 11/03/04 11/03/04

G4 (final and signed by validators) 15/04/04 15/04/04

G5 Deliverables 11/03/04 31/05/04

General development and implementation action list 23/04/04 23/04/04

Detailed development and implementation action list per centre and with actio 17/05/04 17/05/04

Budget impacts (+ & -) per Function/Centre 17/05/04 17/05/04

Commitment Letter (draft) = G5 draft 11/03/04 11/03/04

Commitment Letter (complete) 11/03/04 11/03/04

Commitment Letter approvals by  Finance controller 11/03/04 11/03/04

Commitment Letters signatures = G5 signed 31/05/04 31/05/04

D] Develop & Implement 03/05/04 23/12/05

E] Materialise 02/01/06 29/12/06

08/03
15/03

31/03

31/03
15/04

31/03
11/03

09/04
31/03

11/03
11/03

08/04
11/03

15/04

23/04
17
17

11/03
11/03
11/03

02 09 16 23 01 08 15 22 29 05 12 19 26 03 10 17
Fév 04 Mar 04 Avr 04 Mai 04

Cost Process/Methods

Programme related considerations

Organisation

InputInput

Feedback

OutputOutputProcess StepProcess StepInputInput

Feedback

OutputOutputProcess StepProcess Step

TrainingSafety Design Guidelines
Produce-ability Supportability

ABDTDD

CertificationA/C Spec &

Performance

Lifecycle

ManufacturingDesign

Needs & 
Requirements

Design

Verification

Product

Verification

Product

Validation

Top Level Specification for 
A789

The A/C shall comply with all CAA
And JAR requirements

The A/C shall comply with all 
Military specifications

Top Level Specification for 
A789

The A/C shall comply with all CAA
And JAR requirements

The A/C shall comply with all 
Military specifications

Operations
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Does Product 
Satisfy 
Requirements ?
(Product
Verification)

Does Product 
Satisfy 
User Needs ?
(Product 
Validation)

Requirements

Product

Needs

Options & Design

Product related - Fit, Form, Function, 
Performances, Certification, Safety, 
Design Guidelines, Produce-ability, 
Supportability, Test, Training, 
Disposal, etc..

Programme related – Schedule, Cost, 
Process, Methods, etc..

Do Requirements 
Satisfy Needs ?
(Requirement
Validation)

Does Design 
Satisfy 
Requirements ?
(Design
Verification)

Systems Engineering within Airbus - Basics
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TOP LEVEL
REQUIREMENTS

REQUIREMENTS

DESIGN
ACTIVITY

VALIDATED
END

PRODUCT

DESIGN
ACTIVITY

Policy for Requirement Engineering in A380 Programme

DESIGNED
SOLUTION
= PRODUCT

Validation of Requirement : 
Check Requirements are 
correct, complete against 
upper level requirements

PRODUCT UNDER 
INTEGRATION

USER
NEEDS

Validation of Product :
Check Product against 

Top Level Requirements/ User Needs

Implementation Verification :
Check Design against Requirements
Check Product against Requirement

The Requirement Based Engineering (RBE) Policy 
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Requirements 
to

level below

Product
from

level below

Requirements 
to

level below

Product
from

level below

Development at Level n

Requirements 
from

level above

Requirements 
to

level below

Product
to

level above

Product(s)
from

level below

Systems Engineering (RBE) in AirbusThe generic RBE process at each level 

• Each level takes requirements from the level above
• Generates requirements for level below
• Receives development products from level below
• Integrates development products to produce deliverable to level above
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Spec
Spec

Spec

EIRD
Xc-StRD

FRD
General

A/C Functions

SIDP

FRD
Functional

Requirements
Document Hi-Lift

FRD
xx

Xb-StRD

FU
N

C
TI

O
N

S
PR

O
D

U
C

TS

X-TLStRD* System - TLSRD**

* X stands for a major (structure) product like Wing Fuselage, …
** This is not a specific document but the set of the FRD related to Systems

Spec

PTS 

ATA 27.xx
PTS 

ATA 27.xx
PTS 

ATA 27.xx
PTS 

Xa-StRD

Structure World System World

Top Level 
Aircraft 

Requirements
pr

oc
ed

ur
es

, m
et

ho
ds

, d
es

ig
n 

pr
in

ci
pl

es
, e

tc
...

To
 b

e 
re

fe
rre

d
to

 a
t t

he
 a

pp
rp

ria
te

 le
ve

l
‚Architect‘ level, 
where NSD/SD 

integration takes 
placeOne common  

integrated source 
only

gap
/la

p an
aly

sis

C-SRD
B-SRD

A-SRD

SIRD
TDD

The Aircraft Requirements Cascade
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Internal Benefits of Systems Engineering / RBE 

• Right first time

• Reduce Rework

• Increase Re-Use

• Increase Process, Method, Tool & People Efficiency in Engineering

• Increase benefits from Concurrent Engineering & reduce Risk
Exposures to Airbus

• Use SE as a Competitive advantage
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DOORS Tool Selection Process

• Looked at what our suppliers and partners where using

• Participated to Conferences and Symposiums to examine what competitors and 
other industries doing

• Benchmarking with some external companies

• Used internal experience of Airbus staff

• Pilot Project to
• Evaluate capabilities of DOORS tool (end-user involvement)
• Assess tool functioning in AIRBUS IT environment

• Used tool vendor experience

• High Level decision to validate DOORS as tool for RBE
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Usage, Feedback, Users Perception

• Usage
High acceptance of end-users (intuitive use of tool)
User number is higher than initially expected (>800 authors + readers), 
Trend: growing. 

• Feedback
Immediate SE/RE benefits seen just by the increased level of communication 
and transparency provided by the tool
Traceability easy to manage

• Key Performance Indicators (KPIs) are being set up to assess the effectiveness of 
the process and the tool
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THANK YOU !
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This document and all information contained herein is the sole 
property of AIRBUS S.A.S. No intellectual property rights are 
granted by the delivery of this document or the disclosure of 
its content. This document shall not be reproduced or 
disclosed to a third party without the express written consent 
of AIRBUS S.A.S. This document and its content shall not be 
used for any purpose other than that for which it is supplied.

The statements made herein do not constitute an offer. They 
are based on the mentioned assumptions  and are expressed 
in good faith. Where the supporting grounds for these 
statements are not shown, AIRBUS S.A.S. will be pleased to 
explain the basis thereof.


