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1. PROJECT EXECUTION  

1.1. BACKGROUND  

The VIVACE (Value Improvement through a Virtual Aeronautical Collaboration Entreprise) integrated 
R&T project, co-ordinated by Airbus and co-funded by the European Commission, was set-up in the 
framework of AECMA addressing Aeronautics’ Vision 2020 objectives. It was launched in January 
2004 and was run for 4 years. 63 companies and institutions co-operated in the project, among which 
there were 8 SMEs participating. 

VIVACE used past experiences and results gained in concurrent engineering activities such as the 
European project ENHANCE (1999-2002) as a start point. 

1.2. VIVACE OVERALL OBJECTIVES  

VIVACE intended to achieve a 5% cost reduction in aircraft development and a 5% reduction of the 
development phase of a new aircraft design combined with a contribution to a 30% reduction in the 
lead-time and 50% reduction in development costs respectively for a new or derivative gas turbine 
engine. To achieve this overall objective, the work in VIVACE was organised around Use Cases, i.e. 
real industrial simulations of a components or sub-components of the aircraft or the engine or of a 
development process, reflecting both the Virtual Product and the Virtual Extended Enterprise. Each of 
these included on the one hand requirements for early product simulation and on the other hand 
requirements for distributed working methods. 

1.3. PROJECT STRUCTURE 

VIVACE was comprised of three technical sub-projects (see Figure 1). Two of them represented the 
aircraft and engine products, and the third ensured the integration of component frameworks 
developed by the first two into an advanced concurrent engineering design framework — the VIVACE 
Collaborative Design Environment. 

At its end, VIVACE delivered a Virtual Product Design and Validation Platform based on a distributed 
concurrent engineering methodology supporting the Virtual Enterprise. 

Virtual Aircraft Sub-Project (leader: Airbus France ) 

The Virtual Aircraft  Sub-Project revolved around the main components that constitute an aircraft, and 
had six integrated technical work packages (System Simulation, Components, Global Aircraft, Flight 
Physics Simulation, Complex Sub-systems, Supportability Engineering). They were selected to cover 
the aircraft product throughout the development life cycle (design, modelling, interfacing and testing). 

Virtual Engine Sub-Project (leader: Rolls-Royce plc ) 

The Virtual Engine  Sub-Project consisted of five integrated technical work packages performing 
fundamental research to provide capabilities for a competitive European jet engine industry working 
across extended enterprises (Extended Jet Engine Enterprise Scenario, Life Cycle Modelling within the 
Virtual Engine Enterprise, Whole Engine Development, European Cycle Program, Supply Chain 
Manufacturing Workflow Simulation). It developed the different engine modules of the aircraft 
propulsion system and key areas of multi-disciplinary optimisation, knowledge management and 
collaborative enterprises. 

Advanced Capabilities Sub-Project (leader: EADS-IW- F) 

The Advanced Capabilities  Sub-Project was a key integrating work area that developed common 
tools, methodologies and guidelines. It consisted of six technical work packages that provided cohesion 
between the first two sub-projects through activities that were generic and common to both (Knowledge 
Enabled Engineering, Multi-Disciplinary Design and Optimisation, Design to Decision Objectives, 
Engineering Data Management, Distributed Information Systems Infrastructure for Large Enterprise, 
Collaboration Hub for Heterogeneous Enterprises). 
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Figure 1: VIVACE overall structure 
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1.4. CONTRACTORS INVOLVED  

Airbus SAS (Co-ordinator)  

Airbus Deutschland GmbH Airbus France 

Airbus UK Ltd Ajilon Engineering 

Alenia Aeronautica S.p.A. Arttic 

Avio S.p.A. Baes (Operations) Limited 

Cenaero Cerfacs 

Cimpa Cranfield University 

Dassault Aviation Dassault Data Services 

Dassault Systèmes Deutsches Zentrum für Lüft- und Raumfahrt e.V. 

EADS France (Innovation Works) EADS Deutschland GmbH 

Empresarios Agrupados Internacional, S.A. EPM Technology 

ESOCE Net Eurocopter SAS 

Eurostep Group AB Hewlett-Packard Limited 

Hydro-Control-Steuerungstechnik GMBH Iberespacio 

Imperial College of Science, Technology 
and Medicine 

Inbis (Assystem UK) 

Industria de Turbopropulsores S.A. Intespace 

Isight Software Sarl (Engineous) Leuven Measurements & Systems International N.V 

Lulea University of Technology Messier-Dowty Limited 

MSC Software GmbH MTU Aero Engines GmbH 

Nationaal Lucht- en 
Ruimtevaartlaboratorium (NLR) 

National Technical University of Athens 

Onera Oktal 

PC Software Politecnico di Milano 

Politecnico di Torino Queen’s University Belfast 

Rolls-Royce Deutschland Ltd & Co KG Rolls-Royce Plc 

Samtech S.A. Snecma 

Technische Universität Hamburg-Harburg 
represented by TUHH-Technologie GmbH 

Techspace Aero S.A. 

Teuchos Thales Avionics 

Thales Avionics Electrical Systems S.A. The University of Nottingham 

The University of Warwick Transcendata 

Turbomeca SA Uninova – Instituto de Desenvolvimento de Novas 
Tecnologias 

Universität Stuttgart UPS – Institut de Recherche en Informatique de 
Toulouse 

University of Manchester Volvo Aero Corporation 

Xerox Italia S.p.A.  
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1.5. THE VIVACE TOOLBOX AND FIVE WONDERS 

At the end of this four year endeavour, this vision of an Aeronautical Collaborative Design Environment 
has now been well defined as demonstrated at the VIVACE Forum 3. It is also referred to as the 
VIVACE Toolbox, highlighting the fact that it is a re-usable result that will be exploited after the end of 
the VIVACE project. 

 

To understand the role of Advanced Capabilities 
in this environment, it is important to consider 
firstly the linkage of the VIVACE System with the 
business needs and the actual implemented tools 
that VIVACE partners modelled using the 8-layer 
Model, and secondly the way the Advanced 
Capabilities all contributed to the VIVACE 
Toolbox through a common Generic Service 
Architecture. 

The 8-layer model (see 

 Figure 2), is a representation of the various 
aspects considered in the VIVACE project. 
VIVACE partners identified this model as a valid 
representation to structure results from the 
technical activities conducted in the project. This 
model should not be considered as an 
architecture but as a segmentation (or taxonomy) 
of technical subjects handled in the project. 

 

Foundation SoftwareFoundation Software

MiddlewareMiddleware

HardwareHardware

Service InstanceService Instance

Generic Service and Information StructureGeneric Service and Information Structure

Service RequirementService Requirement

Business RequirementBusiness Requirement

Use CaseUse Case 11

44

33

22

66

77

55

88
 

 Figure 2: The 8-layer Model  

The main advantage of this model is that it highlighted the segmentation between level 4, which was 
the focus of the VIVACE System, and business issues (levels 1,2,3) and implementation issues (levels 
5,6,7,8). This shows that VIVACE results were not software tools but generic services and information 
structure and standards that were implemented and demonstrated using software tools. 

All Advanced Capabilities contributed to level 4 of the 8-layer model by developing a set of Generic 
Services and to level 5 by implementing these Generic Services in software tools for validation and 
demonstration. 

 “Generic Services” should be understood as follows: 

• Service means an aeronautical engineering IT capability, organised from an IT perspective 
using the “Service-Oriented Architecture” approach. It could be a service to retrieve knowledge 
elements in a specific aeronautical context, or a service to share and manage simulation 
models, as demonstrated during Forum 2 in late 2006. A service, by nature, is open to being 
used by several users, or Use Cases; 

• Generic refers to the independence from any implementation: VIVACE Generic Services can be 
implemented on several IT infrastructures, using different commercial tools (in this sense 
“Generic” refers to the Model Driven Architecture from the Object Management Group). 
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Figure 3: VIVACE Toolbox Capabilities architecture 

The Advanced Capabilities provided a set of services also organised using a standard “4-tier 
architecture” as shown in Figure 3. The Forum 3 demonstrations showed the exploitation of this 
Toolbox through several use case scenarios. Depending on the specific needs of a collaboration (need 
to share knowledge, need to organise and trace the exchanged data, need to set-up multi-disciplinary 
processes, and so on), the Toolbox was used to build the right “Aeronautical Collaborative Design 
Environment” required to support the collaboration between teams in a Virtual/Extended Enterprise 
context. That is why, even if the Advanced Capabilities are described independently hereafter, it is 
important to keep in mind their linkage, as well as their global organisation as shown in Figure 3.  

 

1.6. IMPACT OF VIVACE 

The VIVACE results or capabilities impacted primarily the preliminary design phase of the development 
cycle (see Figure 4) where the importance of making the best decision had the greatest impact on 
future development costs. In this way, development costs and time could be achieved in the 
development phase even if there was a slight increase of development costs in the preliminary and 
detailed design phases of the cycle. 

  

Figure 4: Influence of VIVACE results on the develo pment cycle  

The 150+ elementary results of VIVACE were identified in the VIVACE Catalogue and also classified 
into the 5 VIVACE wonders. The impact of these wonders (solutions) on five important areas of 
progress was evaluated, the overview of which is provided in Figure 5. 
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Figure 5: Level of impact of VIVACE wonders  

 

1.7. OVERALL ACHIEVEMENTS  

The main result of VIVACE was an innovative Aeronautical Collaborative Design Environment and 
associated Processes, Models and Methods. This environment, validated through real industrial Use 
Cases, will help to design an aircraft and its engines by providing virtual products having all the 
required functionalities and components for the product design phases of the aeronautics product life 
cycle to the aeronautics supply chain operating in an extended enterprise mode. 

The large size of VIVACE and its integrated platform structure are helping its deployment of results 
toward the European aeronautical supply chain and in particular toward the small and medium sized 
suppliers. 

VIVACE is making its approach available to the aeronautics supply chain via existing networks, 
information dissemination, training and technology transfer actions. 

At the Forum 3 Public event, the VIVACE Co-ordinator on behalf of the Consortium, drew the following 
conclusions on what VIVACE as a project had achieved: 

 

- VIVACE has built the virtual product foundation: innovative methods have been created, 
validated and are currently being industrialised and deployed within the business 

- VIVACE has built the Virtual enterprise foundation: innovative technologies have been created, 
validated and are currently being industrialised into software vendors product lines 

- VIVACE has strongly impacted the state of the art and international standards with 35% of 
results achieving TRL6, 50% TRL5, 10% TRL 4 and the remaining 5% of results TRL 3. 

 

 

VIVACE Project Co-ordinator   VIVACE Web site 

Philippe Homsi     http://www.vivaceproject.com  
Airbus S.A.S. 
1, rond-point Maurice Bellonte 
31707 Blagnac Cedex - FRANCE  
philippe.homsi@airbus.com 
 
 
More details of the VIVACE project and results are available in the booklet entitled: “Final Technical 
Achievements (2004-2007)” 
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2. DISSEMINATION AND USE 

For each of the major results, the following information is provided: 

- The business and technical objectives of the result/solution 

- A description of the solution 

- The added value that can be achieved through the exploitation of the solution 

- The position of the solution in regards to the State of the Art 

- How the solutions were validated 

- The next steps towards the exploitation of the solution 

- The current level of maturity measured against TRL 1 to TRL 6 

 

 

2.1. VIVACE SOLUTIONS FOR “C OLLABORATION IN THE VIRTUAL ENTREPRISE” 

The Engineering Data Management Framework for controlled collaboration: 
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The Flexible Virtual Entreprise Collaboration Hub framework: 

 

 

Request and decision driven Process Management and Information Share: 
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Secure Collaborations for Virtual Entreprises: 

 

 

International standards development: 
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2.2. VIVACE SOLUTIONS FOR BUSINESS AND SUPPLY CHAIN MODELLING  

Agent-based simulation of the value chain 

 

 

Supply chain simulation: 
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Life Cycle Cost modelling for Engine Manufacturers: 

 

 

Internal Logistics Simulation: 
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2.3. VIVACE KNOWLEDGE MANAGEMENT AND DECISION SUPPORT 

Knowledge Enabled Engineering to support Robust Design: 

 

 

Tailoring the Decision Process Support Framework to your needs: 
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Change Impacts Analysis: 

 

 

Managing uncertain information in the pre-design process: 
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Design to Cost for Pre-design: 

 

2.4. VIVACE SOLUTIONS FOR DESIGN AND VIRTUAL TESTING 

Affordable complex systems simulation for design efficiency 
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Preliminary robust mechanical design of Whole Engine: 

 

 

 

Improved Engine Performance Design and Simulation in a collaborative environment 
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From simulation based design towards virtual certification: 

 

 

Timely Whole Engine Model Validation 
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2.5. VIVACE SOLUTIONS FOR DESIGN OPTIMISATION 

Conceptual Aircraft Design: 

 

 

Tailoring Multidisciplinary Optimisation of Wing Design in the Extended Enterprise 
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Stress & Loads Optimisation of a Wing and Pylon based on Manoeuvre Loads 

 

 

Engine MDO in the Virtual Entreprise: 

 

 


