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COMMERCIAL  AIRCRAFT

Airbus is at the 

forefront of the 

aviation industry.
We build the most innovative commercial 

aircraft and consistently capture about half of all 

commercial airliner orders. Thanks to its deep 

understanding of changing market needs, 

customer focus and technological innovation, 

Airbus helps airlines grow and people connect.
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Commercial Aircraft
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Employees

54,000
Order Backlog 2016 

6,874 aircraft

2016 Revenues

€49.24 bn

Aircraft delivered

10,200

Net Orders in 2016

731 aircraft
Deliveries in 2016

688
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A320 Family A330 Family A350 XWB A380

Powering  into the future Shaping the future of air travel Unique passenger experience

Meet the Airbus family from 100 to 600+ seats 
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The most successful aircraft family ever
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The world’s  
No.1 helicopter 
manufacturer.
We provide the most efficient civil and 

military helicopter solutions to our 

customers who serve, protect, save lives 

and safely carry passengers in highly 

demanding environments.

HELICOPTERS
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Helicopters
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No.1helicopter 

manufacturer in the world

Helicopters in operation worldwide

Around 12,000 helicopters in 154 countries

2016 Revenues

€6.7 bn

Employees

22,500

2016 Order Book

€11.3 bn
Leadership in the civil market 

47% 
(based on deliveries)

Largest civil and 

military helicopter range in 

the world
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Civil Range
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Light Single Light Twin Medium Heavy

H120

H125

H130

H135

EC145

H145

AS365 N3+

H155

H160

H175

H215

H225
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Military Range
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Light Medium Heavy Specialised

H125M

H135M

H145M

AS565 H215M

H225M

Tiger

NH90
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Airbus is Europe’s 

largest and most 

innovative defence 

and space company. 
We develop and manufacture world-class 

aerospace products. Our exceptional 

platforms and services allow our customers 

to address even their most challenging 

operational needs. 

DEFENCE AND SPACE
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Defence and Space
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Employees 

34,400

Military Aircraft, total orders by 2016 

1,928 aircraft
No.1European 

defence and space company 

2016 Order Book

€41.5bn

2016 Revenues

€11.9bn

1,400 accumulated years

in orbit since 1965 by our satellites

18 armed forces worldwide

served by our satellite communications
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Strong, innovative and customer focused – Our portfolio.
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Military Aircraft Space Systems

Communications, 

Intelligence and Security

• Earth Observation Satellite-based

Geo-Intelligence Services

• Command & Control (C5ISR) 

Systems

• Secure Communications

• Cybersecurity Solutions and

Services

• Security Solutions

• A400M

• A330 Multi-Role Tanker Transport

• Special Mission Aircraft

• Combat Aircraft

• Full In-Service Support

• Telecommunication Satellites

• Earth Observation Satellites

• Navigation Satellites

• Orbital and Space Exploration 

Infrastructure 

• Science Missions

• ArianeGroup (Launchers)

• UAS and UAV solutions for 

airborne intelligence, surveillance 

and reconnaissance, and combat 

missions

Unmanned Aerial Systems
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Overview

Introduction

E2EPLM Vision

Example: „Virtual S/C Design“ 

Example: eDeorbit MBSE Application

Integrated MBSE Approach and System DB

Final Considerations
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Product Line Business Challenges

A400M
Aircraft customisation & services improvement

(Design For Manu/Quality/Customer services) 

Eurofigher (legacy)
Improved customer support

(Design for Customer Services)

MRTT. C295
Improved Customer Support

(Design For Manu/Quality/Customer services) 

UAV / NGWS
Rapid Product Development

(collaborative engineering, links to partnerships)

Military Aircraft Space Systems

Telecom / Space Equipments
Time To  Market & Cost Reduction 

(Integrated Eng/collaborative operating environment)

ENS / Space Equipments
Time To  Market & Cost Reduction 

(collaborative platform/KPIs/industrialisation)

Satellite Systems (OneWeb)
Joint Venture co-working – industrialise solution

(Supplier cohesion/Recurring production environment)

Orbital
New Markets, Rapid development/ Product stabilisation

(end to end common space operating environment)

Comms Intel. Security

GEO Intelligence / Mobile Solutions
Grow market share, extend product to market

(modernise end to end operating environment)

Secure Comms / Security Solutions
Extend field utilisation / Grow customer base

(modernise  end to end operating environment)

Governmental / Cyber Security
Grow market share, create future ecosystem

(Product development, partnership liaison)

Similar challenges in the different 

PL, requiring transversal, 

scalable & flexible solution
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The Changing Environment
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Remote upgrading: products that can be 

remotely upgraded, through simple software 

update. For instance, many Tesla automobiles are 

connected to a single manufacturer system that 

monitors performance and accomplishes remote 

services and upgrades

Predictive maintenance: through 

analysis of BigData generated by the 

product itself

Design

Master

Product

def

Preparation

and Manuf

Switch from a transactional selling 

model to product as a service model. 

Customer do not buy final products 

but SLAs. E.g: Rolls-Royce “power by 

the hour” model

Machine automation: a production 

machine can detect a potentially 

dangerous malfunction, shut down other 

equipment that could be damaged etc.

The design of the product has to be 

overhauled:  more software and connectors 

embedded along with a drastically improved 

security to avoid any malicious cyberattack 

PLM system that bridges the digital 

world and the physical world : Latest 

version of PDM 

integrates data from physical world. It is 

informed by real world usage and quality 

data from smart connected products

Taking into account the BigData generated 

by the product, it is now possible to 

continuously upgrade the specifications of 

the product/product warranty and the 

procedures to  use the product

Product variability:  thanks to 

software, the key features of the 

products can be easily modified

Improved performance: products  Big 

Data analytics can drastically 

improved their performance. E.g.: 

Schindler’s PORT technology reduces 

elevator wait times by   50% by 

predicting elevator   demand patterns

Workers empowerment: Smart 

connected tools used by blue-collars 

can be parameterized to ensure that 

the operations are performed in line 

with the specifications

Manufacturer remains connected 

to customers via the product
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Digital Aim: Be more efficient in our business execution
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Opportunities within domain linkages…

11th April 2016

DESIGN MANUFACTURE

As Planned

As Designed

SUPPORT

& SERVICES

As Maintained

EXTENDED

ENTERPRISE

MANAGE

As Built

SELL

As Contracted AIRLINES

MRO’s

As   Delivered

As 

Flying

As Defined
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Target Model: A federated end to end operational landscape 
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Customer

Bid

Customer

Operations

Customer

Services
ManufacturingProcurement

Product 

Design

Systems 

Eng

As Designed As MaintainedAs-BuiltAs-BoughtAs-Required

Functional Product Authoring 

through the industrial process (Master data & Operational data management)

Product Data Reference

Central Digital Service

(Analytics.  Data Exposure.  Streaming between functional domains.  Data Aggregation. Visualisation)

MBSE within an Enterprise Digital Environment - April 17-19, 2018



Target Model: A federated set of digital threads
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System/

Functional 

Engineering
Electrical & Electronic: Design > Manufacture & Service

Complementary & interconnected layering of product data 

solution providers provisioning 6 interconnected domains

ERP

Data Exposure/Streaming/Semantics VisualisationAnalytics 

Universal 

Product Data Reference

Mechanical Based: Design > Manufacture & Service

Software: Design > Manufacture & Service

Supply Chain/Procurement
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ESA Virtual Spacecraft Design to demonstrate the value of MBSE for space –

relying on the concepts of ECSS-E-TM-23 (2008-2011)
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Model-based
Systems Engineering

Mech/Therm
Engineering

Requirements
Engineering

GNC
Engineering

Software
Engineering

Simulator
Engineering

Electrical
Engineering

Verification
Engineering

AIT
Engineering

Payload
Engineering

Operational
Engineering

Engineering 

Efficiency

Quality 

Improvement

Schedule Reduction



Starting point for the VSD developments were key processes – not supported 

by existing modeling tools or databases

MBSE within an Enterprise Digital Environment - April 17-19, 201823

Budgets

Verification Matrix

Integration ProcedureConfigurationOperational ProcRequirements Operational Modes

Electrical Interfaces

Functional Architecture



Re-hosting ( digitalised) of models and views into a system relying on the 

semantics defined by the CDM of 10-23
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17.10.2013

LEGATO - The Digital 

Engineering initiative of Astrium 

Satellites 24

Physical Configuration

AIT Flow and Integration Procedures

Verfication Definitions

Functional Architecture

Requirements Engineering

System Topology Operational ProceduresOperational Concept

videos\Walkthrough.mp4

17.10.2013 LEGATO - The Digital Engineering initiative of Astrium 

Satellites

24

videos/Walkthrough.mp4


Digitalizing the review use case: provide “data packages” with all data and 

views – and get “issue-related” data in return
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Definition and execution of animated AIT procedures

Visualization of all “functional” views and data Visualization of all “physical” data

Visualization of analysis result data

Issue-related Data

Engineering Data



ECSS-E-TM-10-23 “Space System Data Repository” provided the scoping and 

definition of the underlying conceptual data model
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e.Deorbit Mission Concept

Navigate to the non-cooperative Target satellite 

and hold a relative position to the Target to 

allow the operation of the capture mechanisms

Capture of a non-cooperative and non-

passivated Target satellite, which also tumble 

and stabilize it

De-orbit the coupled set of satellite stack 

(Target and Chaser) in a controlled way

MBSE within an Enterprise Digital Environment - April 17-19, 201828



e.Deorbit Mission Phases
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MBSE Application on e.Deorbit
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MBSE Application on e.Deorbit
Process based on Federated and Executable Models
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e.Deorbit: Product Tree Model
Collaborative description of the chaser physical architecture and management of the system budgets
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RangeDB – Powerful and flexible Data Management
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Powerful Data Management support day-2-day activities 

Stable and modular Framework enabling extensibility Flexible Deployment Architecture according project needs

Semantic Data Model for multi-disciplinary Integration 



Way forward for the system design environment (MBSE)
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Catia

Analysis Tools STK SST

DOORS

ModelCenter

SysDB

…Matlab

SysML

DMU (C-3)

EnoviaRangeDB Data Management

Preliminary reference environment demonstrated on various pilots as depicted blow



Way forward for the system design environment (MBSE) is fully 

consistent with the E2E lifecycle support vision

36

Digital Continuity 

Data 

Analytics 

Authoring

Bid
Functional 

Engineering

Mechanical

Engineering

Agile 

Workflow

Provide Digital Access to Data

ThingWorkx (Dashboard)

Diagram Visualization (Tom Sawyer, ...)

Catia

DMU (C-1)

Product Configuration…  Referential 

Windchill

Analysis Tools STK SST

DOORS

ModelCenter

SysDB

…Matlab

SysML

DMU (C-3)

Systems 

Engineering

Configur

ator

EnoviaRangeDB Data ManagementProduct DB



System Engineering Technology Roadmap
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 Roadmap is structured into two dimensions:

 Technology Clusters 

 System Engineering Technology (SET) Integration Levels

 SET Integration Levels

 Major milestones towards an end-to-end engineering 

environment

 Passing a level requires integration of specific technologies 

(i.e. dedicated integration project)

 System Engineering Technology (SET) Integration Levels

 Data Integration (connecting data)

 Semantic Integration (identifying rules how to connect & 

understand data)

 End-to-End (end-to-end data manipulation and 

understanding)

MBSE & 

Design

Requirements 

Engineering & 

V&V

Engineering Data 

Lifecycle Management Collaborative 

Engineering

Data Integration

E2E Engineering

Semantic 

Integration

Automated

V&V

Requirements 

Quality

Requirements 

to Model 

Traceability

System 

Reference 

Database (SRDB)

Multi-view point 

Modelling

(Function, Safety, 

Security, Cost, etc.)

Integrated 

Dashboards

Test Case 

Generation

Integrated Model 

across Layers & 

Domains

Virtual Reality

Support

Requirements to 

Test Traceability

Engineering 

Cloud

Requirements

Ontology

Test Case 

Management 

System 

Reference Data 

Model

Smart Notifications & 

Task based 

Engineering
SE–PLM 

Interoperability

Global 

Configuration 

Management

Model Re-Use

Architecture

Trade-Off

TRL 7-9

TRL 1-3

TRL 4-6

SE	Capabilities	maturity
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Digital End-to-End (System & Product) Engineering
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System Engineering

e.g. MBSE Design Environment
Satellite Sizing Tool for Telecom

Speciality Engineering

Antenna Environment

Repeater Environment

Thermal Environment

Control Engineering

Mechanical Engineering

Project Management

MAIT

Configuration Management

Electrical EngineeringSoftware Engineering

System Reference DB (SRDB)



End-to-End Connected Company
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CIs and Building Blocks
Catalog & Configurator

S/C Fleet Management Tool

Big Data / Data Analytics
Digital End-to-End Engineering

Business Development
& Sales

Proposal / Customization 
Team

Extended Enterprise
• Customer
• Partner
• Supplier

C
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From: A World in Motion – Systems Engineering Vision 2025 – INCOSE 2014
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From: A World in Motion – Systems Engineering Vision 2025 – INCOSE 2014
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From: A World in Motion – Systems Engineering Vision 2025 – INCOSE 2014
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From: A World in Motion – Systems Engineering Vision 2025 – INCOSE 2014
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Catch up as a discipline

in digitalization

Shape the future

integrated processes



ralf.hartmann@airbus.com

Thank you


