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Abstract: The main aim of this paper is to contribute in leveraging the rate of
success of BPR in a Virtual Enterprise environment by proposing a framework
supporting PLM system designers in selecting the best communication tool to
be used in reengineering. The aim of the framework is to enhance
interoperability between users, process owners and knowledge experts in
design, by proposing a set of guidelines for the use of process modelling
languages when dealing with the definition of PLM system specifications. This
work has been conducted within the EU 6™ Framework Programme VIVACE
Project (Value Improvement through a Virtual Aeronautical Collaborative
Enterprise) with the purpose to support the design and implementation of a
Knowledge Enabled Engineering system able to improve product development
process performances by leveraging past design experience.
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1 Introduction

In the global economy, customers are demanding more customization and responsiveness,
ICT technologies are proliferating at an increasing rate and the product life cycle is
getting shorter [1]. These factors imply inevitable changes in the company’s
organizational structure, forcing industries in shifting from co-located and monolithic
design teams to a concurrent engineering working paradigm, merging knowledge from
different national, disciplinary and personal skill-based perspectives [2].

In such a context, the introduction of Product Lifecycle Management (PLM) systems
may help in managing efficiently the product development process in its entirety. Their
design and implementation, however, is a complex and labor intensive operation, which
need to be coupled with a Business Process Reengineering (BPR) [3-5] project in order to
better deploy technologies and/or methodologies and to target the system development on
the real company’s needs.
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2 Issues in PLM systems implementation

The successful adoption of a PLM solution in a Virtual Enterprise [6] environment
remains an ambition rather than a reality, far from being a piecemeal task which
organisations can easily undertake. Recent surveys estimate, in fact, the percentage of
BPR failures to be as high as 70% [7-10].

Many authors recognize that this low rate of success is often related to the way
reengineering has been conducted, in terms of lack of strategic vision, not well
established and shared objectives and diverging directions for improvement [11-15].
From a closer point of view, the lack of stakeholders active participation in BPR is
advocated as one of the key factors for the unsuccessful deployment of PLM technologies
and methodologies in industry.

A marked confusion still exists in practice about what can be done to alleviate this
lack of commitment. One possible way is to involve all the potential stakeholders in the
early steps of the PLM redesign process, persuading them in contributing both to its
formulation and implementation. Linguistic, cultural and organizational barriers may
limit, however, people’s active participation in the project.

Graphical process models are typically adopted to overcome these limitations in the
As-1s and To-Be analysis of the new solution as well as during the implementation and
testing activity. Selecting the right technique may be not so intuitive, since enterprise
models are heterogeneous and no official accepted standards exist in this area [16-17].
Each step of reengineering is influenced by different critical factors and involves people
with different roles and backgrounds. The notation is requested, on one hand, to flexible
enough to satisfy those stakeholders interested in a quick, intuitive and concise
representation of process behavior, while, on the other hand, it should support developers
in the detection of inconsistencies among the partial information provided by the users.

3 Motivation and objectives

The adoption of graphical modeling techniques in BPR has the purpose of enhancing the
degree of interoperability between people participating in the redesign activity,
supporting stakeholders in eliciting, formalizing and sharing their own knowledge
resources, making them available for decision making.

This paper focuses, therefore, on the investigation of the interoperability barriers
encountered by BPR participants in the PLM system design process. The final aim is to
propose a set of solutions for interoperability able to enhance communication,
coordination and collaboration between user, process owners and knowledge experts
involved in the project. As a result, the authors propose a framework supporting PLM
system designers in selecting the best modeling language to be used at each step of BPR.

4 Methodology

A BPR process is a knowledge intensive activity which requires a strong interoperation
between all its participants. Within the present work, the authors refer to the definition of
interoperability given by Chen and Doumeingts [18] which define it as: “the ability of a
system (technical or human) to exchange information and services in a heterogeneous
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organisational and technological environment”. Interoperability is not just a problem of
incompatibility concerned with ICT aspects, but it refers to other dimensions of the
enterprise as well. Increasing interoperability means removing those communication
barriers that may exist between two heterogeneous “human systems” too.

The investigation of the interoperability problems occurring in BPR has been
conducted making use of the Interoperability Framework [19] developed within the
INTEROP Network of Excellence [20]. The framework is intended as a collection of best
practices and design principles able to overcome interoperability limitations between two
heterogeneous systems. The interoperability issues have been first classified into the
framework and then solved extracting general solution principles from the analysis of the
practices belonging to the same class of problems. Then, once improvements have been
evaluated, the process has been further iterated.

4.1 The Interoperability Framework

The Interoperability Framework (Figure 1) consists of three basic dimensions
(Concerns, Barriers and Approaches) which serve the purpose of categorizing in a more
rigorous way problems and solutions for interoperability [19].

The interoperability Barriers are conceived as a sort of ‘incompatibilities’ obstructing
the sharing of information and preventing from exchanging data. They can be divided
into barriers of Conceptual, Technological and Organizational nature.

These Barriers can be found at different Concerns of the enterprise. At Data layer
main scope is to connect different data models and different query languages. At Service
viewpoint the aim is to link independent and heterogeneous applications. At Process
level main scope is to connect various process flows, while the Business level refers to
practices adopted by people to work in an interoperable way in the organization.

The third dimension allows categorizing knowledge and solutions (Approaches) able
to remove the above-mentioned barriers. Following an Integrated approach the
interoperability issues are solved adopting a common format agreed by all parties.
Unified implies that the common format exists but only at a meta-level, while Federated
means that partners do not impose their models, languages or methods of work and agree
on a common ontology.

4.2 Principles to overcome interoperability barriers in BPR

As emerged from the interoperability analysis, the interoperability limitations in BPR are
mainly concerned with Conceptual and Organizational incompatibilities (differences in
language, roles and expertise) and typically refer to the Business and Process dimensions
(differences in the methods of work). A literature survey has shown, moreover, that
commonly adopted BPR methodologies [15, 21-26] try to overcome these barriers mainly
promoting an Integrated approach (Figure 1). It means that the modeling tool is typically
imposed by the consultants or the modeling experts, who force users, owners and
programmers in communicating using a common pre-defined layout.

Only the Federated approach, however, can be considered relevant to develop full
interoperability between two or more systems (technical or human). Partners are asked to
dynamically adapt each other, without imposing a predefined language. A possible way
to achieve an effective “human interoperability” is, therefore, allowing people in using a
formalization they already know and not to impose exogenous models.
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Figure 1 BPR interoperability problems classified into the Interoperability Framework
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What the Framework suggests, as one of the main outcomes of the interoperability
analysis, is to develop a common reference format just at a meta-model level and to
transform the different diagrams using model mapping techniques [27].

5 Analysis and evaluation of communication tools in BPR

Basing on these outcomes, the authors propose an innovative BPR roadmap which
integrates three well known modelling languages, such as IDEF [28], UML [29] and
ARIS [30], together with Mock-up representations.

The roadmap is not based, therefore, on one single modeling technique, but it utilizes
different representations at each step of reengineering. IDEF, UML and ARIS have been
considered of special interest since they are well known also outside the boundaries of
their specific domain of application, while early prototypes have been judged a good way
to help user in “touching” the PLM solution before the final implementation.

5.1 Modelling perspectives in the roadmap

One way to increase interoperability between BPR participants (as suggested by the
Framework) is to enhance the common understanding on current and future system
requirements by representing the Use Case contextual knowledge [31].

Information (WHAT), Execution (HOW) and Data flows (DATA/OBJECTS)
perspectives, in fact, give a little support to describe this Scenario information. Moving
from the roadmap proposed by Cugini, Ramelli e Ruozi [32] the authors propose to
enhance the stakeholders understanding of the process by adding a couple of new
modeling dimensions, namely the PROCESS VISION and INTERACTIONS view. The
first one aims to describe the high-level functionalities and the actors characterizing the
system. The second one has the purpose of representing the information exchange
between software components and people in the process.
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5.2 Languages evaluation

As the history of enterprise modelling languages shows, IDEF, UML and ARIS come
from different scientific areas, serve different purposes and represent various aspects of
the enterprise processes. In order to understand which of these representations best fits
each BPR step requirements, the authors has compared them on the basis of 5 different
parameters, namely: Formality extent of the modelling language, Easiness of
understanding, Level of detail, Goals description and Process simulation.

5.2.1 Formality extent of the modelling language

A modeling language is composed by a semantics and syntax which define the elements
permitted in each diagram type and how they may be linked together.

IDEF diagrams, although characterized by a simple and concise syntax, suffer from
semantics limitations which narrow their use in the ICT description field. IDEFO and
IDEF3, in fact, cannot be directly transformed into computer-executable models.
Moreover, no effective constructs are given to model objects such as suppliers, customers
and manufacturers or to describe interactions between people and teams [33-34]. UML
syntax, although concisely defined and formal, does not include some basic business
concepts such as control flows, cost items and organizational information [35-37]. In
ARIS a number of semantics questions remains uncovered, since objects, connections
and attributes are simply described in tables, a sort of tabular equivalent of a metamodel
[33, 38]. Mock-ups consist of a sequence of slides, representing system interface
screenshots, showing the way users can interact with the application. Therefore, their
syntax and semantics is not formally defined.

5.2.2 Easiness of understanding

When choosing a modeling technique, process experts have to keep well in mind who
will read and use these models. For instance, when different groups of people with
different backgrounds are involved in a BPR step, models should be easily readable, in
order to enhance communication and interoperability among the groups.

IDEF notation is simple and intuitive, and support modeling experts in the high-level
description of a complex system. UML provides a complete picture of the system
technical implementation aspects, which, however, may disorient newcomers and those
people interested in a more concise representation. ARIS is a flexible tool which can be
used both to sketch an enterprise process and to detail the system architecture. Mock-ups
provide an easy and intuitive way to describe how the system will look like at the end of
the implementation. Easiness of understanding is the main strength of such visual models.

5.2.3 Level of detail

A PLM system may be described at different detail extents, focusing on Requirement
Definition, Implementation Description or Design Specification aspects.

The IDEF models, although scalable, show to be inadequate in order to describe the
technical implications of a new PLM solution. The UML diagrams, on their side, mainly
focus on aspects at the ID and DS level. The ARIS suite is composed by 50 different
diagrams articulated on 3 different detail extents (RD, ID and DS), which can be used
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either to give an abstract representation of company processes flows or to describe in
detail the system technical features. Mock-ups are flat representations of the application
interface which address the purpose of describing the system from a RD perspective.

5.2.4 Goals description

Sharing the high level design objectives and linking process flows descriptions with the
reengineering targets may help in motivating all the BPR participants in moving towards
a common goal, especially when dealing with the To-Be model development.

In IDEF, goals and constraints may be associated to activities inside the model
glossary or inside the dedicated explanation extensions. In UML, objectives can be easily
formalized making use of the Eriksson-Penker Business Extension [35], which gives an
“IDEFO like” representation of the business process completed with the description of
goal objects. ARIS House includes an Objective Diagram containing the description of
goals and a list of functions supporting their achievement. This model, however, is
structured as an “object diagram” and it may difficult to link goals with activities and
people in the context of BPR. A Mock-up is a powerful tool to communicate users the
impact of a requirement on their “daily work™ and helps developers in representing the
specific purpose of each module composing the system.

5.2.5 Process simulation

A preliminary quantitative measure of the process improvements may help designers in
directing the reengineering effort appropriately and in selecting the design alternative
which maximizes the input/output ratio. In such a context, Activity Based Costing (ABC)
techniques offer several advantages over the traditional static accounting approaches.

IDEFO and IDEF3 supports ABC, which is usually implemented inside the language
extension tools. UML, instead, lacks of specific extensions dedicated to cost-
effectiveness investigations. The diagrams in the ARIS House contain a very rich list of
cost attributes, which can be used to evaluate the process performances via simulation.
ARIS is directly linked to a number of software components which support ABC analysis
too. Mock-ups cannot be directly translated into a simulation model and do not allow to
perform a quantitative evaluation of process improvements.

6 Case Study

The methodology presented in this paper has been developed and applied within the EU
6th Framework Programme VIVACE Project (Value Improvement through a Virtual
Aeronautical Collaborative Enterprise) [39] to support the design and the implementation
of an innovative Knowledge Enabled Engineering (KEE) system in a Virtual Enterprise
environment [40].

The KEE solution technical details have been specified following top-down approach:
from the high-level objectives to low-level requirements. Then the system has been built
following a bottom-up approach, by aggregating low-level service instances.

The design process has foreseen three main steps. In the Conceptual Design stage,
enterprise models have served the purpose of identifying shortcomings in the actual
system and of describing a set of possible To-Be alternatives from a functional
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perspective. In the Detailed Design phase, models have supported experts in defining the
solution from an IT perspective. In the Pilot Design step, process representations have
been used to formalize and share the solution prototype specifications.

Table1l BPR steps critical aspects in the KEE design

CONCEPT DESIGN DETAILED DESIGN PILOT DESIGN

Number of people High (all the potential ~ Low (owners, IT and  Medium (owners,

involved in the task stakeholders, modeling modeling experts) users, modeling and
and IT experts) IT experts)

Volatility of High Low Medium

requirements

Number of design High Medium Medium

alternatives to evaluate

Need for creativity High Low Medium

Impact on the final High Low Medium

system acceptance

Loss in case of Low Medium High
rejection at this point

Each of these stages is characterized by different critical factors, involves people with
different backgrounds and has a different impact on the final implementation success, as
summarized in Table 1.

7 A Framework for the use of communication tools in PLM systems design

The results of the analysis presented in section 5 are summarized in Table 2. If a
modelling language fully satisfies a specific requirement (ARIS, for instance, fully
support costing operations and simulation) it is marked with (+). On the contrary, if a
language suffers limitations in a specific area (Mock-ups cannot be used to simulate
process flows) it is marked with (-).

Table2 EM languages and Mock-ups evaluation

MOCK-UP IDEF UML ARIS
Formality extent - = + =
Easiness of understanding ~ ++ + - =
Level of detail - = +
Goals description = = =
Process simulation -- = - +

The reengineering activity is characterized by several critical factors, as outlined in
Table 1. On the basis of these considerations EM diagrams and Mock-ups have been
correlated with the Business Process Reengineering steps (Table 3).
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Table3  Framework for the use of communication tools in BPR
CONCEPT DESIGN DETAILED DESIGN  PILOT DESIGN
PROCESS UML Use Case UML Use Case UML Use Case
VISION Diagrams & Mock-ups  Diagrams Diagrams & Mock-ups
WHAT IDEFO UML Eriksson-Penker  IDEFO
Business Extension
HOW IDEF3 UML Activity & IDEF3 & ARIS ERM
Statechart Diagram
DATA/OBJECTS UML Class Diagram

INTERACTIONS

UML Collaboration &
Sequence Diagram

UML Collaboration &
Sequence Diagram

On one hand, Easiness of understanding is the most important factor in the
Conceptual Design phase, since many people coming from different company functions
and with different backgrounds are involved in BPR. Diagrams should be easily readable
and representations should be a few detailed to allow an easy and quick elaboration of
process alternatives. In such a context, IDEF technique seems to be the right tool to
provide a brief and concise description of the process to be reengineered. The UML
diagrams, in fact, lack of constructs to represent initial business and functional
requirements, while ARIS seems too much focused on the economic side of BPR to be
effectively used in representing the knowledge-related functionalities of the new solution.
Integrating Mock-ups with enterprise models may help, moreover, in introducing a sort of
Concurrent Engineering on the new process definition, facilitating the requirements
elicitation process and pushing everyone to give inputs for further improvements.

In Detailed Design, process representations are mainly used by system experts in
order to specify how the different solution components will be combined and work
together. At this step, the number of design alternatives to be evaluated decreases
significatively and the diagrams need to be formal enough to provide an ambiguous
description of the system technical specifications. In such a context, UML diagrams
provide a very complete and unambiguous view of the company processes, particularly
focalized on the IT aspects [34].

The Pilot Design activity typically involves all the potential system stakeholders. In
such a situation, the graphical notation is requested to be simple and easily
understandable also without a technical background, while containing, at the same time,
specific constructs to support gap analysis and costing operations. ARIS and UML
diagrams may be used as a complement to the traditional IDEFO representations, while
the use of Mock-ups may enhance users and owners involvement in the definition of the
Pilot testing environment from initial requirements.

8 Conclusions and open issues
The main aim of this paper is to contribute in leveraging the rate of success of BPR in a

Virtual Enterprise environment by proposing a framework supporting PLM system
designers in selecting the best communication tool to be used in each phase of
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reengineering. The main purpose is to enhance people interoperability in design, by
proposing a set of guidelines for the use of process modelling languages when dealing
with the definition of PLM system specifications.

The framework described in the previous section has been successfully applied within
the Project VIVACE. In the initial design stage, Use Case Scenarios have been described
making use of UML Use Case Diagrams together with IDEFO representations [40]. UML
models have been then adopted in the Detailed Design phase to represent the KEE system
architecture with a higher level of detail. Finally, IDEF models and Pilot Mock-ups have
been used to support knowledge elicitation, formalization and sharing dealing with the
specification of Pilot features [41].

Final output of this BPR activity is a Context-Based application, named Knowledge-
Enabled Solution Platform (KESP) [42], for the in-context delivery of applicable
knowledge to engineers working in aerospace companies. The system prototype has been
tested inside one of the partner design environment, and the results of piloting activity
showed to meet the initial objectives of reengineering [43].

The application of the methodology in a real industrial case study showed, therefore,
to be successful in removing interoperability barriers and in delivering a solution able to
satisfy, in most part, initial user requirements. It proved to enhance communication and
mutual interaction between stakeholders upon specifications really representing starting
needs in an unambiguous, consistent, and complete manner.

In order to facilitate the adoption of such an approach, the authors are investigating
the possibility to semi-automate the horizontal transformation between models by
establishing a link at a meta-model level between the source and the target
representations. IDEF, UML and ARIS, however, are very different in terms of syntax
and semantic and a one-to-one mapping between objects in the models is often not
allowed. Techniques coming from the ontology domain, such as merging, refinement or
alignment are interesting to be explored to cope with this problem. Within the INTEROP
NoE, moreover, a specific tool for model mapping, the Atlas Transformation Language
[44], has been experimented to transform UML into GRAI models. Further researches
will verity the possibility to adopt such tool in the IDEF and ARIS domain.

References

1 Stark, J. (2005) Product Lifecycle Management: 21st Century Paradigm for Product
Realisation, Springer, New York, NY.

2 Swan, J., Newell, S., Scarbrough, H. and Hislop, D. (1999) “Knowledge Management and
Innovation: Networks and Networking”, Journal of Knowledge Management, Vol. 3, No. 4,
pp.262-275.

3 Hammer M. (1990) “Reengineering Work: Don’t Automated, Obliterate”, Harvard Business
Review, Vol. 68, No. 4, pp.104-112.

4 Hammer M, and Champy J. (1994) Reengineering the Corporation: A manifesto for Business
Revolution, Harper Collins, New York, NY.

5 Covert, M. (1997) “Successfully Performing Business Process Reengineering”, a Visible
Solution white paper.

6 Davidow, W.H. and Malone, M.S. (1992) “The Virtual Corporation: Structuring and
Revitalizing the Corporation for the 21st Century”, Harper Business, New York, NY, USA.



10

11

12

14

15

16

17

18

19

20

21

21

23

24

25

26

27

28
29
30

M. Bertoni and U. Cugini

Larsen, A.L. and Myers, M.D. (1997) “BPR success or failure? A Business Process Re-
engineering project in the financial services industry”, Proceedings of International
Conference on Information Systems, Atlanta, GA.

Malhotra, Y. (1998) “Business Process Redesign: An Overview”, IEEE Engineering
Management Review, Vol. 26, No. 3, pp.27-31.

Vakola, M. and Rezgui, Y. (2000) “Critique of existing Business Process Re-engineering
methodologies”, Business Process Management Journal, Vol. 6, No. 3, pp.238-250.

Ursic, D., Mulej, M. and Telic, B. (2005) “The steps towards successful reengineering in
Slovenian companies”, Management (Split), Vol.10, No. 1, pp.51-75.

Huber, G.P. (2001) “Transfer of Knowledge in Knowledge Management Systems:
Unexplored Issues and Suggested Studies”, European Journal of Information Systems,
Vol.10, No. 2, pp.72-79.

Kim, C.H., Weston, R. and Woo, H.S. (2001) “Development of an integrated methodology

for Enterprise Engineering”, International Journal of Computer Integrated Manufacturing,
Vol. 14, No. 5, pp.473-488.

Hall, B.P. (2001) “Values development and learning organisations”, Journal of Knowledge
Management, Vol. 5, No. 1, pp.19-32.

Caron, M., Jarvenpaa, S.L. and Stoddard, D.B. (1994) “Business Reengineering at CIGNA
Corporation: Experiences and Lessons Learned from the first five years”, MIS Quarterly,
Vol. 18, No. 3, pp.233-250.

Vernadat, F.B. (1996) Enterprise Modeling and Integration: Principles and Applications,
Chapman & Hall, London, UK.

Kalnins, A. (2004) “Business modelling. Languages and tools”, Mathematics in Industry,
Vol. 4, pp.41-52.

Chen, D. and Doumeingts, G. (2004) “European Initiatives to develop interoperability of
enterprise applications - basic concepts, framework and roadmap”, Journal of Annual
reviews in Control, Vol. 27, No. 2, pp.151-160.

Chen, D. and Daclin, N. (2006) “Framework for enterprise interoperability”, Proceedings of
International Workshop on Enterprise Integration, Interoperability and Networking,
Bordeaux, France.

INTEROP NoE official website: www.interop-noe.org

Grover, V., Jeong, S.R., Kettinger, W.J. and Teng, J.T.C. (1995) “The Implementation of
Business Process Reengineering”, Journal of Management Information Systems, Vol.12, No.
1, pp.109-144.

Robb, D.J. (1995) “Business Process Innovation: Re-engineering for Operations Renewal”,
Operations Management Review, Vol.10, No.3, pp.12-15.

Kettinger, W.J., Teng, J.T.C. and Guha, S. (1997) “Business Process Change: A Study of
Methodologies, Techniques, and Tools”, MIS Quarterly, Vol.21, no. 1, pp.55-80.

Ruozi, D., Rizzi, C., Ramelli, A. (2001) “Re-engineering of Product Development Process
using ARIS”, Proceedings of XII ADM Int. Conference, Rimini, Italy.

Stoica, M., Chawat, N. and Shin, N. (2003) “An Investigation of the Methodologies of
Business Process Reengineering”, Proceedings of the International Conference on
Information System Education, San Diego, CA.

Cugini, U., Ramelli, A., Rizzi, C. and Ugolotti, M. (2003) “Experiences on process
modelling in the introduction of PLM systems”, Proceedings of PLM International
Symposium on Product Lifecycle Management, Bangalore, India.

Ducq, Y., Chen, D. and Vallespir, B. (2004) “Interoperability in enterprise modelling:
requirements and roadmap”, Advanced Engineering Informatics, Vol. 18, No. 4, pp.193-203.

IDEF official website: http://www.idef.com.
OMG official website: http://www.omg.org/
ARIS official website: http://www.ids-scheer.com.



31

32

33

34

35

36

37

38

39

40

41

42

43
44

Representing and sharing process knowledge in PLM systems design

Pohl, K. and Haumer, P. (1997) “Modelling Contextual Information about Scenarios”,
Proceedings of 3rd International Workshop on Requirements Engineering, Barcelona, Spain.
Cugini U., Ramelli A. and Ruozi D. (2001) “A Product Development Process Re-
engineering oriented to the introduction of new DMU technologies”, Proceedings of 5th
INES, International Conference on Intelligent Engineering Systems, Opatija, Croatia.
Kalnins, A., Kalnina, D. and Kalis, A. (1999) “Comparison of Tools and Languages for
Business process Reengineering”, Proceedings of IEEE international Baltic Conference on
Databases and Information Systems, Maribor, Slovenia.

Kim, C.H., Weston, R.H., Hodgson, A. and Lee, K.H. (2003) “The Complementary Use of
IDEF and UML Modelling Approaches”, Computers in Industry, VVol. 50, No. 1, pp.35-56.
Eriksson, H. and Penker, M. (2000) Business modeling with UML, John Wiley and Sons,
New York, NY.

Rittgen, P. (2003) “Business Process in UML”, in Favre, L. (Ed.): UML and the Unified
Process, Idea Group, Hershey, PA, pp.315-331.

Mili, H., Bou Bujaude, G., Lefebre, E., Tremblay, G. and Petrenko, A. (2003) “Business
Process Modeling Languages: Sorting through the Alphabet Soup”, Rapport de recherché,
UQAM.

Sheer, A\W., Abolhassan, F., Jost, W. and Kirchmer, M. (2002) Business process excellence,
ARIS in practice, Springer, Berlin.

VIVACE official website: http://www.vivaceproject.com

Bertoni, M., Johansson, C., Isaksson, O. and Larsson, T.C. (2008) “A methodology for KEE
systems Target Cascading”, Proceedings of the 7th Int. Symposium on Tools and Methods of
Competitive Engineering, I1zmir, Turkey.

Bertoni, M., Bordegoni, M., Johansson, C. and Larsson, T.C. (2008) “Pilot specifications
definition guidelines for the implementation of a KEE solution in the aeronautical domain”,
Proceedings of the CIRP Design Conference, Enschede, The Nederlands.

Redon, R., Larsson, A., Leblond, R., Longueville, B. (2007) “VIVACE Context Based
Search Platform”, Proceedings of CONTEXT’07, Roskilde, DK.

Gulmini, D. (2007), “D3.1.5_4 - Pilots Report”, VIVACE project official deliverable.

Jouault, F. and Kurtev, 1. (2006) “Transforming Models with ATL”, Satellite Events at the
MoDELS 2005 Conference, Springer, Berlin, pp.128-138.



