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Employees
33,500*

2015 Revenues
€13.0 bn

2015 Order Book
€42.9 bn

2015 Major Orders
14 A330 MRTTs, 5 telecommunications
satellites, WorldDEM

2015 Highlights

= Delivery of 11 A400Ms to 5 customers

= C295 best selling aircraft in its category

= Agreement with OneWeb for
constellation of 900 small
telecommunications satellites
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Introduction: Integration of Aircraft Systems

Integration of A/C Systems

e Aircraft are long living products (40 years)

* Alot of upgrade programs, enhancements & national adaptions during their lifetime
e Growth of functionality & complexity of the aircraft subsystems

* Increase and diversification of A/C variants during lifetimes

* New agile development methods

Integration Environment
 Complex, rare and expensive test facilities & aircraft components
e Compatibility of the integration environment for all integration levels & methods
e Reuse of test procedures during system lifetime (regression testing)
* Create synergies between different programs & testing methods
e Long Term Obsolescence handling for complex
** Test environments

&

%* Test procedures
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Introduction: Test Levels and Test Strategies

Levels of system integration testing:

System specification & design model testing
S/W and unit testing

Component & subsystem testing

System testing

Virtual system integration

System integration

System qualification & certification

Test & Integration strategies:

Test & analysis of system models (design, specification, S/W)
Development tests using special development tools (agile development)
Functional tests to ensure system operation under all use case conditions
Formal qualification tests for requirement verification

Automated regression tests to ensure system functionality
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Introducton: AIDASS® Test System Family
for all steps of the Product Life Cycle

Flight Test AGE
e A, Automatic
F Test Procedures
Test System . -
Customer Concept Quialification & . .
Requirements in accordance Certification ’_' Production }_‘ In-Service
\ V-Model Standard /
System “..;"::_ System
Concept xi et
\ N
System Sub-System
Design Testing
\Y
! . Detailed Component
g Design Testing Based on common
AIDASS \ / AIDASS GUI and
Deskiop Development &
Matlab / Simulink Implementation AIDASS Front End Systems
for all implementations
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Introduction: TORNADO System Integration Rig
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Introduction: Eurofighter System Integration Facility
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Objectives for System Test & Integration

Reduce overall project cost for

system development, system integration
and system operation

by improving product quality

It is not the primary goal to reduce the cost for system integration & test,
but to increase test coverage and quality of testing
to find more problems in early integration phases.
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Objectives for System Test & Integration

Increase availability and reduce cost of test environments
Offline (desktop) test preparation & test execution

Agile automatic development testing

Distributed System Integration

> Remote operation of Test Benches & Test Tools

> Distributed real-time testing of real and virtual systems

> Standards for interoperability & communication (Commands, Data, Time, Files, OSLC ...)
Virtual System Integration

> Integrate virtual equipment on virtual integration facilities

> Portability of test procedures between real and virtual test environment

> Service Based Testing on distributed hybrid computing infrastructure

Model Based System Integration
» Test variant management
» Modelling of Test Scenarios
» Automatic Test Case generation
> Tracing of requirements

26-28/10/2016
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STEVE “Virtual Integration Platform — Next Generation”
Modular Distributed Test Environment & Communication Layer

* Bundesministerium
fir Wirtschaft
und Energie

STEVE “ System-Technik und Virtuelle Erprobung” STEVE VIP-NG Modular Concept )
VIP-NG “Virtual Integration Platform — Next Generation” s Deutschen Bundesages

des Deutschen Bundestages
H | - wﬂmm |
Test Suj
J I I
AV V4 V4

Virtual & Hybrid Integration Benches

Distributed System Integration Ve Communication Layer >
Portability of Test Procedures N 1t 1T ih 4+ *
Enhance availability of Test Environments R s A g
Replacement of obsolete Modules Object | | Object | | Object
— ) ==
Distributed Test Environment L_\i"’““””" g;‘:ei:“:‘u::“i“:“m““‘_}/_J

STEVE VIP-NG Communication Layer Definition

% l ComlLayer 4.
|
Site 1 (e.g. Airbus HAM) eee Site n (e.g. A'C System Supplier)
ComlLayer 3
(Multi-)FIB
ewe| H

] ost n I
3
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Airbus D&S - Virtual Integration Platform

Service based system Architecture

» Modules & Objects (Services)

> Desktop, Virtual & Target

» Test Environment (AIDASS)

» Simulation Environment (SIRIUS)
» Test Tools

AIDASS System Integration Environment & Test Tools

> Communication
> Local, LAN, WAN

AIDASS

Test System

> Computing Host (H/W, OS) | rec | [N el e B
» Desktop PC (Windows) & Servers fanckons . uT e
» Test PC (Linux, Windows)
> 1/0 Front Ends
» Test Bench Modules [iefices | Bocien |
> Desktop, Virtual, Target & hybrid ‘lostb:nch : __ N
configurations SUT Virtual signal VO Interfaces
VISTAS-EUROGAE WiGET
> System under Test
> Real & simulated equipment
6 BRI User Conference on . @AIRBUS
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VIP Demonstrator: AIDASS Environments & Computing Clusters

Desktop Integration Environment
shall run on any Windows - PC

¥
H
Do,

Target Integration Environment
AIDASS® Test System PCL PCle

-
- Windows. Gl Core | iy ]
"L_'/’ > Pt Tima Cast
= [[EAEET] g |
‘\w/

P T Come | e

1l

3
3
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User GUI

Standard
‘Sumutation Core:
Muiti Cors PC |

4
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Local - Cluster

VIP Network Clusters
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Sigmal
Boards

VIPnet - Cluster

MulticorePC

| |

I WWincows. Lo |
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Airbus D&S - Virtual Integration Platform
VIP Demonstrator: Modules & Objects

Apass [
TestController

Aircraft
Rig Demonstrator

ComlLayer 2-4: Commands (XML-

l,,._m

Distributed Test Services ( Network Cluster, Modules, Objects, H/W )
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Airbus D&S - Virtual Integration Platform
VIP Demonstrator: AIDASS Module Controller

Local Status Monitor

[ Mot seer
o e module () UNLOADED o
Unique commands & states -
for VIP Modules & Objects S T ) =

{51 ARBUSDS : OFFLINE  MODULE ADASS st Syshem B302) Pl Z21RAC]

1isis CRDC_BOS ) orrme wuucmcs PecabeatiniB00)

yoon RACA () o wiaumen —

1 vasm CROC " £33 OFFLINE  rupiry oo ot s PocaeiizIRA)

e RS - ' ,
Tee | aen QoMY e menc module atrsusos () LOADED Mt (o0 M08
AIDASS Module Controller R it s merseiisns e
Gateway for Commands & States e
@
Dt a0 ™ —_r
—— g Module AlRpusDs () RUNNING L

Module Module i 1074 AIRBUSDS (@ FuNNGIOnine]  moninE A0 sy U lcshos 2] 06
1 sare CRDC_BOB @ RunsNGRuing] v wsa croc 38 [
STEVE 1 saras RA_CABO @ runtaicRuming] st locahoxsA2221RPC] OF
STEVE Control u:Jun croc_sosdispisy () RunGIRunning) :a-.(m_u:: \n-::;m:u
Health sisi RA_CABOGinpley () RUNNNGRunsin] et 1 c489 s [—
Monitor st €0 NumDispiey () RUNNNGRuming]  cuie ot O b mcamesdZiIRAC) O

SIRIUS

Module Application

Module
Controller

Test Function Test Script
aec Objects VO Front End

[ ADASS AP |
VO Objects

AIDASS Application Control
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Use Cases & Test Scenarios
Show portability of Test Procedures

Automated Generation of Test Scenarios

» Automated model based generation Test Cases & Test Scripts
> EA, MBTsuite, AIDASS Desktop

Functional 1/0 Test:

» Test I/0 interfaces and Test Rig functions

> AIDASS ( Desktop, Virtual, Target & Hybrid )

> Test Rig ( Desktop & Target )

Command Test

TestVariation | TCGEN  OMDYEST CMDTEST QoS.OMD QeSCMO QeSOMD  IORT  IOAT  IORT  IOAT  WERT  RIGAT
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Test Variation Parameters

Test Variant Definition

. DemoTest DumoTest DemoTest DemoTest
(Duskiop)  (AN)  (WAN]  (Desiop) (Vinwel) (Taget  (hybeid)  (Desioop) () (Desiasp)  (LAN)  (inssd  (Tae)

» Test of XML-RPC Command interfaces Rl S
» Local & remote operation =

Quality of Service Test e

» Commands (XML-RPC) & Data (DDS) =

VIP Demonstration Test
» Show operation of VIP Test Environments
> Virtual Flight Test ( AC simulation & Displays )

> Real & virtual data I/0
> Distributed test environment (Computing Clusters )

gmgga! mi lmiii iilii“iii

> Image recording (vsS) & automated offline analysis (ADEO)

fifll
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Model Based Test Generation
Design Test Scenarios (Test Model)

L e L

Define Test Variation Parameters
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Define Test Variants Modelling of Test Sceanrios
[n--— wwwwww o mlulu-l--ﬂ

.......

AN
XMLRPC Test Procedure

‘Start Tast Procasurs

N
XMLRPC_TestParameters ). ... .- - - -| Definition of Test Case Parametes
oo,
N
--------------
o)

«Precanditions

Define Test Variant Rules

act [Package] Testiasiant_AIDASS [Testvariant_ADASS)

B
Definition of Test Variants for
“Test System™ AIDASS
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Model Based Test Generation
Design Test Scenarios (Test Actions)

Modelling of Test Actions
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Action Libraries for Test Model Development

XMLRPC_GoS._ RPC_G0S_(

XMLRPC Quality Of Service Test (KA 2014.07-04)
Command Tesponse Time

«Postoonditions
APP GettmdTimes[*$Tag”, out MeanTime, out
SigmaTime, cut MinTime, cut MaxTime, out NTime |

Tmax = 500 ms

wer
-

Test Model - Action Library Element

AIDASS - Action Library Test Script

R _u HDR TestProcedure.tse
Part = Testfrocedurs.tec”

Pafe o Lo g 1 Perernster and T8 Functien definion

pand = p4. 7 Test Serigt peremeter ininger Staius, pé= 0
[ <<TestStep>= ] funotion Imeger Sotlon{atring P4, Intsger P2, otring P3, Integer Pd }

Status = Action(,,§_Par1“,$Par2, ,$Par3“, Spard ) beagin
# purform aclon
l Stallus = passecalied oy
¥ Taxt Script paramstsr
Inchude
Teat Soript Libraries
Generated AIDASS Test Script

TostBcriptOensruior | Btatuss Action] Global Parsnetsr, 100, , Local String™, pt }
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Model Based Test Generation
Test Case & Test Script Generation (MBTsuite)

T ey
i Cnms -
LT

T Pl 1
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L {f maln funetien, calling all testcases

funetien main(}

BeginTestLog()

DisplayPanel_IMAGE])
DisplayPanel_IMAGE_ERROR(}

DisplayPanel_IMAGE_ERROR_002()
DisplayPanel_IMAGE_ERROR_003()

DisplayPanel_8TOCHASTIC()
DisplayPanel_MANUALLY_ERRO
DluplayPanel_MANUALLY()
DisplayPanel_AUTOMATIC(}
DisplayPanel_AUTOMATIC_002()
DisplayPanel_AUTOMATIC_0O03(}
DisplayPanel_AUTOMATIC_004()
DisplayPanel_AUTOMATIC_005()
DisplayPanel_AUTOMATIC_008()
DisplayPanel_AUTOMATIC_007()
DisplayPanel_AUTOMATIC_008{)

DisplayPanel_AUTOMATIC_035()
DisplayPanel_AUTOMATIC_036()
DisplayPanel_AUTOMATIC_037()
DisplayPanel_AUTOMATIC_038()
DisplayPanel_AUTOMATIC_030()
DisplayPanel_AUTOMATIC_040()
DisplayPanel_AUTOMATIC_041()
DieplayPanel_AUTOMATIC_042()
DisplayPanel_AUTOMATIC_043()

RequirementCoverage Table()
EndTestLog()

RO
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Conclusion & Outlook

e Integration of Modules, AIDASS Environments & Network Clusters

J/

*%* Desktop, Virtual, Target & Hybrid Environments

(R )

*%* Configuration & Setup of Service based Network Clusters

L)

/
000

Health monitoring
ICD handling

4

L)

*

e Use Cases and Test Variation Model for Airbus D&S - VIP Demonstrator

e Generation of Test Cases and Demonstrator Test Procedures

+* Portability of Test Procedures on Desktop, Virtual and Target Environments

o

+* Distribution of Modules & Objects (Test Tasks) in different Network Clusters

e Communication Layer API & Protocols

J/

*%* XML-RPC (remote application control)

L)

4

/
*

DDS (real-time data exchange)

L)

53

*

Configuration & File handling protocols (http)

53

*

System Time synchronisation (NTP, PTP, virtual Clock, target Clock)
VISTAS — EUROCAE WG 97 Avionic Bus Interfaces for Simulation Environments
Benchmarks for distributed test applications

53

*

53

*
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