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Airbus Group at a Glance

Airbus | Airbus Defence and Space | Airbus Helicopters
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Airbus Key Challenges for Engineering Lifecycle Management —
A380 Example

= Complex Products
» Safety-critical Systems (Certification)

= Geographically distributed
engineering teams

= Complex IT infrastructure

» Extended Enterprise
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The vision, challenges and how to reach the goals

* The Vision (one of many...)
— Improve collaborative aspects within the life cycle

— Increase productivity of work and quality of products by reducing costs in
terms of time during the engineering and management of products

» Challenges to reach our goal:
— Traceability, Visibility, Control in the product engineering lifecycle

* How to:

* Integration of Software and * Integration of process and change
Systems Engineering with Product management into the systems
Lifecycle Management tools engineering lifecycle
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Smarter products - rising complexity

Documents

Electrical &

Electronic Tests

Models
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Eng. Environments are highly fragmented

The challenge to connect them is increasing exponentially

+ Traditionally, each tool came with its own

— Ul - Web and desktop Work ltems Portfolio Management
presentations of views and tasks Project Plan Requirement Management

—  Logic — Workflow, process, Workfiow Management

search, query, scale, security E/E A,C;It\zfi,,e
and collaboration 3, - AUTOSAR Modeling

traceability? Verification

=\ /\ S
- Storage — individual files on workstation or “ , '
g How do you J&i- Sw Design

servers: how to ensure availability and 7 SW Coding
solve this

* Resulting in... ’ : \ — Control Loop Models
— Brittle/poor integrations * lack of integration 8 A Complier/Debugger
— Silos everywhere " lackof magiagement y = — . Emulators

. o . = = hange Management
— High cost to maintain and administer /a e

9 _ . S SW Unit Test
— Low re-use Quali et e R - Process Management

Management e e Software Configuration Mgmt
HIL Testing = Reporting
o MIL Testing AUTOSAR ECU Configurator

" “ SiLTesting
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The Internet

« A model for a
“huge source of data with navigable links’ ....already exists
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What does Internet inspiration mean?

» Data specified independently of tools
 All data are resources with URLs
» Multiple tools access data

» References are embedded URLs
» Resources have representations
» Unprecedented extensibility

Index
Change
Requests
Diagrams

HTTP
get/put/post

6.6.8 5
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Leveraging the Linked Data concepts of Web Technology...

The Web has proven to be the most scalable, open, and flexible integration technology

http://acme.com/Requirement http://acme.com/TestCase
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The Foundation: Linked Lifecycle Data and OSLC OASIS (9

Advancing open standards for the information society

OSLC = r VU,
Open Services for J OS I_C

Lifecycle Collaboration -~

A S
. Linked Lifecycle Data Bo-s
(OSLC) -
— Supporting a range of < 5"’,:%.?

integration patterns
— Sharing lifecycle resources

« Jazz Integration

Services & Protocols N e L,
~ ’ Project ‘ na zz ration
(J azz Platfo rm) ‘ Discovery Dashjoards Reports H s | vvc—l ' IS;r\?icets
— Defining services for common —_— ¥
capabilities like administration, {
D © reporting, dashboards, etc. —
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Effective Lifecycle Analysis: Lifecycle Query Engine

An index of Linked Data is created from domain tools that allows for cross-
domain Lifecycle Queries and Analysis

Index (Lifecycle Query Engine)

ked | =S - -
e Tt o]
BLC)

s/ Lifecyd
Management
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Introducing Rational Engineering Lifecycle Manager

Rational Engineering Lifecycle Manager

Uses a Linked Data approach that enables a single (RELM)

source of truth with a federated architecture to

- > =
p rovide Visualize Analyze Organize
Cross domain Query, reporting, Product, system
e sp sus views and and impact and component
* Visibility — across many sources of data navigation analysis definition
* Analysis - answer questions using that -

contextualized information -

* Organization — information in context \- ==/

Index of Linked Lifecycle Data

o . Q

Allows stakeholders to: — |

MTTPREST

* manage growing complexity = i,, e
* &0 I N

* derive knowledge from the available data
Open Lifecycle Integ

* make timely and correct engineering and Jarz—
) _© business decisions
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Rational Engineering Lifecycle Manager
(RELM)

—

/ﬂ\
o @ b

Visualization: Searching, Querying and Visualizing
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Rational Engineering Lifecycle Manager
(RELM)
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Rational Engineering Lifecycle Manager
(RELM)

[=] &% Automated Meter Reader Handheld Receiver ((Geography=£U
@¥g Antenna - Base Configuration 1.0
¥ Battery Pack - Base Configuration 1.0
ikp Display
% Handheld Software

iy Housing

o¥a Keypad - Base Configuration 1.0

¥g Memory - Base Con n 1.0
g Power Input - Base Configuration 1.0
@fg Processor - Base Configuration 1.0
&¥a Speaker - Base Configuration 1.0

e¥g USB Port - Base Configuration 1.0

g Wireless Radio - Base Configuration 1.0

Organizing Data: Products, Systems, Sub-systems,
0 ° Capabilities, Components etc
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Demonstration
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Airbus RELM Dashboard Prototype: Functional View

A prototype of a RELM
dashboard has been Functonal View Tames
created to visualize S mmEnsme e

. . . unction: equirement W W
various information of an S y

aircraft component in R T
. [229:The system shall provide ice thickness informat.

context to other available TTE———— —

and related engineering SR S

. . [2133:The system shall provide operating mode data (f m

I nfo rm atl O n . [ 37:The ice protection system shall be operated und W L i B0

[5148:The de/anti icing system shall provide ice prot et Filght_Pian
[249:The de/anti icing system shall provide ice prot [ GetWeatner Forecast

[2150: The de/anti icing system shall provide ice prot t_current_/

itsAir_Data_System

itsElectrical_Power_Gener

[251:The de/anti icing system shall provide protecti t_current_Spee

[552:The ice-protection system shall prevent ice for G erinaged Attuae

[253:The ice-protection system shall prevent ice for T Geterieaged Raute

[254:The ice-protection system shall prevent ice for (T Getemisaged speea

2 55:The ice-protection system shall prevent ice for ense_External_Hum

[257:The De-Icing Control Unit shall contral the de- (T Sense Btermal pressure
5 E2:Tha system shall detect ice condition (T7Senee Bermal Temperature
system shall be able to measure the ice thi (T7Sense_exsting lce_Thicknes
° = ice protection system shall predict the ic et syeten 0

Yuanl |
el se & mL [ B gomom

D 'Vo Frstart
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Airbus RELM Interoperability: IBM Tools and Data Integration

m (©) 5D Concepts View - Engineering Lifecycle M. | 4 bl

t5/De-icing RELS b eb.showbiag ID&RD! —hitp:

€ ) @ hipsiiep-

88| Views > Shared Vi

g
SuD Concepts View
» View Description

< ' Actions ~

Yo [ @ N XY A

System under Development (SuD) Solution Concepts for SuD

] itsSuD_Ice_removing

Source of different Solutions:

The different solutions can be developed
and evaluated in various other tools —
depending on the type (e.g. Electric,
Hydraulic, Mechanical,...)

Information Integration:

Model coming from Rhapsody
Design Manager using OSLC

bdd [Package] ArchitecturalDesignPkg [De-icing_System_types] )

Wing: boot

Tail: boot

Engine air intake: boot
Propeller: Electrothermal
Pitot: Eletctrothermal

«Blocks
De-icing_System

Valoes
H urTRiint
= weight:int

= Costint
= Power_consumptionint
= mreFint

Wing: Electrothermal

Tail: Electrothermal

Engine air intake: Electrothermal
Propeller: Electrothermal

Pitot: Eletctrothermal

|

Wing boot

Tail: boot

Engine air intake: Aerothermal
Propell erElectrothermal
Pitot: Eletctrothermal

Wing: TKS

Tail: TKS

Engine Air Intake: Electrothermal
Propeller-Electrothermal

Pitot: Eletctrothermal

Wing: boot

Tail: boot

Engine Air Intake: Electrothermal
PropellerElectrothermal

Pitot: Eletctrothermal

=] Time_inflate:second=5
= Time_to_deflate:second=5
= MTBFint

«Block» «Blocks «Block» «Blocks «Blocks
De-icing_System_solution1 De-icing_System_solution2 De-icing_System_solution3 De-icing_System_solution4 De-icing_System_solution5
Vales Valves Vales Vales Vales

= MTTRint=180 = MTTR:int = wTTRint = MTTR:int = MTTR:int

= weight:kg = weight:int = weight:kg = weight kg = weightkg

5 Cost:usDolars = Costiint = Cost:usDolars = Cost:usDolars = Cost:sDollars

= Power_consumption:k/ = Power_consumption:int = Power _consumption:ki = Power_consumption:kit = Power_consumption:ki/
= Inflating_pressure:psi=20.305 = e int = MBFint = meFint = mBFiint
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Airbus RELM Interoperability: 3@ Party Tools and Data Integration

Non-functional i view
» View Description

g G B R0 B BN IV A

Top level Requirements

|- (2 42 Probanity of single catastrophic failre 0
- 246 The weight o the ice-protection system shial
|- £ 72 The Costfor purchase and instalation of th
|-+ & 51 For tne rectcanon of cefects on tne De-l

| (2 124:The power consumption of the system shalln

Refined Requirements

- £ 105:The tme to infite boots shall be ess tha

a2 108:The time to defiate boots shal be ess tha

Lrstart

ellEe =

sctons -

Solution Attributes Analysis Models

5 AFR_AR_BLEED_HEALTH « TIEEe—
s notte

[ AFR_AR_BLEED_STATUS Te:  Faurmeeview | {CJREEHINGGTICONEERE
Descriton: -7

5 ARFRANE_HEALTH STAT gonne - ere

CARFRAVE STATUS | Relatedtasks
None

Boost

5 Inflating_pressure.

2 MODE
EMTTR

(5 Power_consumption

[ SYSTEM_STATUS

2 Tme_infiate

& Tme_to_denate

£ weignt

Fr—
NON-FUNC. s toses
 View Dasq o

Follow-on tasks
tions.
Fide Detail

[ & nternal Block Diagram: FaulTreeView
Projec Narme:  Deicing-Functonal

Wadiied 27 Nov 201313 2608
LastComment_nocomments

LongNare. [SmpleSatey_vi]&_Saay.DelceStely FaulTieabiew
Riazsoty SySWL nernal lock Diagram Itemal Block Disgrar

3rd Party Integration:

For example real-time
information about safety
analysis

b bty FanTein]

Analysis Models

— e —
Loss of
De-lcing

Loss of Ice.
Elimination

| B2 @ ) 2]
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Thank You.
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