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I I ere is the second issue of the CoSpaces Newsletter. We hope

you have enjoyed reading the first CoSpaces newsletter issue. As well as
browsing the content of our public project website (URL:

WWW.COSPAces.org )

Inside this second issue, there is the traditional coordinator’s message by
Scott Hansen, of The Open Group, discussing the necessary
transformation of manufacturing organisations beyond the product life-
cycle management toward plant life-cycle management. Then, there is a
report of the first annual CoSpaces conference which has been held in
Leiria, Portugal from 26 to 28 September 2007. You will find also three
technical articles, the first one about the understanding of collaborative
workspaces within an organisational perspective. The second one
describes a structured approach to improve collaboration through
capability assessment and CoScope instrument. The third one presents
the CoSpaces Collaborative Software Framework. Then, you will also
find the traditional latest news from CoSpaces partners and an
enumeration of recent events where CoSpaces project has been
participating as well as a list of up-coming events, which might be of
interest to you. To be booked in your diary, CoSpaces, together with
other CWE projects, is involved in the organisation of the CWE 3 day
event, including papers presentations, workshops and demonstrations,
which will be held during ICE’2008 in Lisbon from 23 to 25 June 2008.

More information at the following URL: www.ice-conference.org

This CWE event constitutes a unique opportunity to learn more
about the progress made within the different CWE projects.

Marc Pallot, CoSpaces Newsletter Editor
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Coordinator’s Message

anufacturing organisations are undergoing a transformation to address
new and dynamic markets and to fend off competition as effects of globalisation
are being felt in local markets. Manufacturing processes are getting leaner, more
agile, and manufacturers are investing in production equipment with increased
intelligence. Designing products or components has become increasingly multi-
disciplinary where design decisions must reflect not only user needs, brand
identity, and attributes such as quality and reliability, but also how a product will
be produced and increasingly how it will be tailored during production for
specific markets or individual customers.

Product lifecycle management in today’s companies is a collaborative process that
requires teams of people to work together to achieve a diverse set of goals. The
effectiveness of that collaboration has a substantial impact on not only product
innovation and marketability, but also on the costs of manufacturing and the
operational efficiency of the company. Many leading organisations are beginning
to invest in more advanced collaboration methods and technologies as a way of
being more competitive — with products and financially.

Looking forward we see the focus of managing manufacturing expanding beyond
product lifecycle management to encompass a new and more agile approach to
plant lifecycle management. It’s clear that the time between substantial re-
engineering and reconfiguring of production facilities will continue to shorten.
This will impact the information we must store concerning products and
associated design and production decisions as production facilities may be
reconfigured more than once during the life of a product.

The CoSpaces collaboration software framework will support the interdisciplinary
teams involved in both product and plant lifecycle management and will enable
every member of the team to participate in the planning for products and
production facilities. Product and production planners will be able to access the
information they need when they need it and be able to retrieve information when
production lines changes. The CoSpaces research teams have today developed the
first prototypes of these new collaboration systems and over the next months will
be working with industrial partners to fine tune these new technologies to meet
the challenges product and production managers are facing today.

We encourage all those involved in engineering design and management of
manufacturing facilities to regularly visit our website at www.cospaces.org where
we will make our results available as the CoSpaces project progresses.

Scott Hansen
The Open Group
CoSpaces Project Coordinator

© CoSpaces Consortium 2



Xcospaces

First Annual CoSpaces Conference
26-28" September 2007, Leiria, Portugal

by Simon Hardiman, CARSA — Business Innovation Office (BIO) Manager

The CoSpaces 1" Annual Conference was
held in Leiria, Portugal, 26-28 September
2007, in conjunction with the 3"
International Conference on Advanced
Research in Virtual and Rapid Prototyping
(VR@P 2007). The conference was held
on the campus of the University of Leiria, and
attracted a broad representation of academia and
industry.

The driving force behind our first annual conference
was to raise public awareness about collaborative
working and the benefits it affords.  Another
motivation was to promote the CoSpaces IP Project,
whose aim is to develop organisational models and
distributed technologies to support collaborative
working within innovative collaborative workspaces.
CoSpaces is targeting both individuals and project
teams within distributed virtual manufacturing
enterprises to establish effective partnerships, enable
dynamic collaboration and creativity, improve
productivity, reduce the length of design cycles and
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take a holistic approach to implementing
product phases.
Conference Attendance

This 1% instance of the CoSpaces Annual
Conference attracted a broad range audience in
terms of nations, sectors and disciplines. The
European continent accounted for the majority
of participants, with significant representations
from Norway, the Netherlands and the UK,
followed closely by Portugal, Belgium,
Germany, France, Spain and Hungary. The
Conference also attracted attendees from the
USA, Canada, New Zealand and Australia.

% Representation by Courtry

In terms of industrial sectors coverage, the
construction industry was most heavily
represented, followed by consulting companies,
education bodies and universities.
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There was also a quite large attendance
represented by governmental and public
organisations, standardisation bodies, systems
and tool vendors, research institutes and centres.
Key European industries such as aerospace,
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automotive, defence and ICT were also represented
though in smaller numbers.

Conference Programme & Proceedings

_ [ R

[ Technical Industry Training [ vRaP 2007

The Collaborative Design, Engineering &
Simulation Technical Session was chaired by Prof.
Terrence Fernando of the University of Salford and
the CoSpaces Scientific Coordinator, and comprised
3 talks:

Collaborative workspace for aircraft maintenance by Gilles
Gautier of FWRC, University of Salford (UK),
presented the CoSpaces technological approaches
that will support future scenarios in which
augmented reality is used to facilitate the diagnosis
of in-flight faults involving remote experts, based
on the current organisational processes and
stakeholders active in aircraft maintenance;

Challenges & needs for creating collaborative workspaces for
the AEC-FM industry by Pedro Mal6, FCT-UNL at
UNINOVA (PT), explored the motivations,
requirements and challenges for achieving
significant and sustainable innovation in the AEC-
FM domain, involving an analysis of specific AEC-
FM collaboration issues at individual, team and
enterprise levels; and presented the CoSpaces
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approaches that will support the realisation of
next generation Virtual Building
Environments, where both workers and
businesses are capacitated with performance
enhancing technologies;

* Challenges & needs for creating  collaborative
workspaces for the automotive industry by Gyorgy
Falk, VARINEX (HU), conveyed new support
perspectives in relation to design and
distribution in the automotive design phase;
explained and discussed current support
scenarios in the automotive industry; and
presented the CoSpaces approaches and
technologies that will support future scenarios
for enhanced distributed design and
engineering in the automotive industry.

The Training Session on the Fundamentals
of Collaborative Working was delivered jointly
by Joao Sarraipa & Pedro Mal6 of Uninova (PT)
and  Vasileios  Kyratzopoulos,  National
Technical University of Athens (GR), and
focused on imparting the basic aspects of
collaboration and collaborative working, tailored
to both industry and research communities
interested in  IT-supported  collaborative
working.

The CW @ Automotive Industrial Workshop
was a 2 hour mixed industry/research event
focused on team-centred approaches for
supporting collaboration in the automotive
domain, including 3 talks given by European
automotive companies, followed by open and
interactive discussions:
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* The importance of innovation for process engineering at Huf
Portugnesa by Jorge Silva, IT Director, Huf
Portuguesa (PT), focused on the different
application perspectives of a tier 1 automotive
company;

* Future collaborative workspaces by Gyorgy Falk, CEO,
VARINEX (HU): conveyed the views of
VARINEX and the Hungarian Automotive Cluster
on collaboration, collaborative working (CW) and
team-centred  collaboration  for design &
engineering; and addressed how CW can facilitate
and bring value to business interactions,
collaborative/concutrent  design &  rapid
prototyping, and engineering in the Automotive
domain;

Collaborative environments in  software development for
production lines by Rui Ferreira, Director, IASYS
(PT), addressed technological integration and
collaborative environments in production lines;
and the challenges and limitations of an SME in

the Eursuit of innovation.

The CW @ Construction Industrial Workshop
was a 3 hour mixed industry/research event focused
on collaboration, collaborative technologies and
interoperability in the engineering & construction
sector, including three talks given by European
construction companies, followed by open and
interactive discussions:

* Building Bridges by Romeu Sanchez, Mota-Engil
Engenharia (PT), addressed Mota-Engil’s own
pursuit of innovation through human-centric
collaboration and IT;

* Collaboration in large-scale construction projects: dreams
and reality by Anténio Grilo, Partner, Neobiz
Consulting (PT), presented an overview of the
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initial ambitions and current reality of
collaborative practices in use in large-scale
projects in Portugal;

* Collaborative design and engineering by Catlos
Ferreira, CEO, CXSComputing (PT),
conveyed the vision of a Portuguese software
house that develops innovative IT solutions
for design and engineering — a company that
intends for collaboration to be a cornerstone
of their business offerings and a key
mechanism for achieving market penetration.

The Technical Lecture entitled “The Future
of IT in Construction” centred on providing a
view on trends and the way forward on use and
research on IT in the Engineering and
Construction domain. The targeted audience
was constituted of both research community
and industrial practitioners with interest on I'T in
the Engineering and Construction domain.

The Technical Workshop on Developing
User Requirements, led by Ash Patel and
Michael Pettitt, University of Nottingham (UK),
focused on the processes for eliciting and
structuring user requirements, and approaches
for developing scenarios and use cases. Focal
points were the difficulty of developing
requirements for multiple user partners;
managing conflicting needs; the difficulty of
eliciting requirements for complex socio-
technical ~ systems; the  wording and
representation of user requirements; an
introduction to the Living Labs concept; the
advances being made in the CoSpaces Project;
and discussions on the Living Labs concept
versus requirements generation.

The Technical Workshop on Developing
Collaboration Models was led by the
University of Nottingham (UK), the University
of Salford (UK) and UNINOVA (PT). The
workshop reviewed some of the existing
collaboration reference models, with 3 talks
being given:

* Modelling Collaboration by Ash Patel and
Michael Pettitt, University of Nottingham,
delivered an introduction to the CoSpaces
Project; discussed the purpose and importance
of user requirements; explained user
requirements elicitation work performed in
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CoSpaces; presented user requirements gathered in
the Athena Project; and introduced the Living Labs
concept;

* Dynamic Requirements Definition & Piloting in  the
Athena IP Project by Ruben Costa of UNINOVA,
introduced the Athena Project and presented the
dynamic requirements definition and piloting
approach and process followed;
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* Towards Model Driven Interfaces & Workspaces by
Gilles Gautier, University of Salford, proposed
a classification of collaborator context
elements, using a human-centric approach, to
distinguish between the physical,
organisational and digital contexts of the user;
proposed a framework for modelling the user
context in a collaborative environment;
presented roles as links between the
perspectives of the organisation and its
employees; and showed how they are
combined in a meta-model to better represent
collaborator constraints, incorporating social
and psychological aspects.

Open discussions were held after each talk to
debate  the  difficulties of  modelling
collaboration, as well as the practical importance
of collaboration models. Talks and discussions
were followed by an interactive session with all
participants to assign weightings of importance
to factors which make up a collaboration
reference model.
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Understanding the Collaborative

Workspaces
PART 1 - The organisation perspective

by G. Gautier, C. Piddington, T. Fernando and S. Mihindu
Future Workspaces Research Centre, University of Salford, UK

1. Introduction
This document is the first of two articles that will
appear in the CoSpaces newsletters and aim at
positioning collaborative workspaces relative to
the processes, infrastructure and people within an
organisation. A collaborative workspace is seen as
the technological, social and organisational
environment of a meeting between several
collaborators.

Despite the concept of working collaboratively
being very popular, its implications on the
organisational structures and on the human
requirements are not completely understood. As a
consequence, it is often believed that new
technologies will enhance collaboration by
supporting the organisational processes (Prawel,
2007). But psycho-sociologists have demonstrated
since the 19" century the importance of the social
relationships between the workers (Reid, 1995).
Indeed, it appears cleatly in the literature that good
social relationships between the collaborators are
necessary to build trust and to generate a shared
understanding of the project aims and processes,
which are among the main features of
collaboration  (Schrage, 1990; Motiel-Overall,
2005).

Efficient technological workspaces for
collaboration should therefore combine the
support of the organisation processes and of the
workers. So far, these two objectives are usually
considered independently because of the difficulty
to integrate both (Kliver et al, 2003).
Consequently, the social and psychological features
of the workers are not represented in enterprise
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models where the humans are only seen
through their roles in supporting the processes. A
quite similar approach will be followed in this
article and the next one.. In particular this one
avoids any human factors issues in order to focus
on the enterprise view. In the following article the
worker’s perspective in his organisation will be
discussed.

This document starts with a decomposition of an
organisational structure in order to highlight the
need to share viewpoints between collaborators.
Then, the different types of collaborative meetings
necessary through the project life are explained.
Finally, the workspaces are positioned relative to
the major applications (e.g. Catia, SAP, FEA), the
standards (e.g. IFC), and the special case of virtual
organisations.

2. The organisational layers

For a project, organisations adopt traditional
pyramidal structures with managerial roles at the
top and functional roles at the bottom. The top
level roles mainly concentrate on the project
objectives and processes, while the bottom ones
are usually focussed on one skill or competence.
Consequently, project organisational structures can
be decomposed in three layers that are introduced
here from top to bottom:

The Project Manager (PM) has a management and
control function in the overall project. He is
responsible for the achievements of the project,
and he must make sure that the organisation’s
project objectives will be met. Therefore, he
defines the processes that will be followed during



the project in order to meet a customer or product
demand (time and cost) and he also defines the
conditions that will allow to start or finalise each
phase of the project. Finally, he is responsible for
finding and managing the functional resources
necessary to support the project processes (Figure

1.

Figure 1 — Simplistic view of the Project Manager’
successive tasks

The Management Teamz (MT), led by the project
manager, is in charge of the integration of several
competencies/functions during a particular phase
of the project. A Competency Representative is present
in the team for each competence involved in this
phase. The first task of the management team is to
match the processes defined by the project
manager with the corporate competencies.
Consequently, the MT must build a common
understanding between its members in order to
allow them to take better decisions when a conflict
has to be solved. If some competencies are missing
in the organisation, then a virtual organisation is
created by acquiring competencies through
outsourcing or sub-contracting (Figure 2).
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Figure 2 — Simplistic view of the Management Team'
successive tasks

The Skills Silos are vertical structures responsible
for the development of the competence. Thus,
they contain the organisation knowledge for each
competency involved in the project. The
competency representative, who represents the silo
in the management team, is at the top of the silo,
possibly supported by other levels of managers. At
the bottom of the silo, the employees with the
functional competencies/skills act according to the
decisions made by their managers.

The above components permit a simplistic
representation of an organisation structure for one
phase of a project. This simplistic view is
nonetheless sufficient to highlight the need for
collaboration in the management team in order for
them to share a common understanding of the
project and to assure that every view point
concerned will be considered equally throughout
the project. Indeed, late problem discovery has
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proved to be extremely costly in many industrial
cases and they are regularly due to a limited
understanding of the consequences of decisions
made during previous management meetings.
Similarly, collaboration at the silo level is essential
to permit the workers to share cross project
knowledge and experience in order to allow faster
problem resolution or innovation (Lu and Sexton,
2000).

The organisation structure presented here
corresponds to a snapshot in time. Throughout
the project, management teams will change, as well
as the skill silos involved.

3. The life cycles

The Product Life Cycle is the time line
representation of a set of sequential phases from
the birth to the death of a product or service. This
addresses conceptualisation through design, to
production, to  deployment, and finally
replacement (Figure 3). The Product Life Cycles
are extended by the maintenance and recycling to
face the increasing demand for ’through life
services’ (Gautier et al., 2007; Ward and Graves,
2005) as well as environmental issues. In this line,
some advanced work in standards and PLCS
(Product Life Cycle Support) has already been
done in the USA Department of Defense and in
the UK as traditional manufacturers change their
business from product manufacture to through life
service (Leasing). And the building sector is
following a similar path with PPP (Private, Public
Partnerships). Therefore, the outcome of a life
cycle is often not only a product but also a service.
This demands a far reaching collaborative way of
working across organisations in order to consider
the requirements at maintenance and recycling
levels as early as at the design phase.

Concap tualization | Design | jh:-b
| |

| | Mainienane ; Recycling
f T f >

Figure 3 - Example of product life cycle

In order to save time, these phases are often
parallelised which means that a phase can start
before the previous one has been completed. This
specific adaptation of the product life cycle is used
by the project management processes. The
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overlapping period between the start of a phase
and the termination of the previous one is only
possible after a Maturity Gate (Figure 4) meeting
where the representatives of several competencies
meet to assess the risk of change of starting a new
phase of the project. Each overlapping phase
corresponds to a high risk period where any
changes in the previous phase can become
extremely time consuming and costly to
accommodate in later phases. The chairman of
these meetings is the project managers, so that he
can control the project from the clients’
perspective.

Conceptualsation

Figure 4 - Example of project management process

Decisional Gates occur within planned meetings and
chaired by the project manager, and whose
outcomes are critical for the project because they
aim at solving or avoiding problems. As a
consequence, they usually happen within a phase
of the project, and even might involve
representatives of later phases, such as
maintenance managers. Decisional gate intent is to
limit delays in the project progress by the
identification of optimised ways to progress.
Nevertheless, the participants of these meetings
are the competency representatives and they
usually need to consult with their skills silos in
order to resolve specific difficulties or assemble
additional data. Since these consultations cannot
usually be made during the meetings, the
decisional gates often consist of a series of
meetings that result in action lists for the
competency representatives and their skills silos. If
the meeting workspace could be connected to the
skills silos workspaces, then it would be possible to
make decisions faster by discussing solutions with
the relevant silos during the course of the meeting.

Two types of meetings can be differentiated - the
planned meetings that are held throughout the
project management process to assess progress
and to mediate on problem resolution, and the
reactionary ones that are needed to address urgent
issues - they only influence the technology used
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and not the roles of the stakeholders, as the
solution requires near real time performance. For
reactionary meetings, mobile technologies might
be wuseful to improve the reactivity of the
organisation where meeting participants are not
available or needed locally, even if these
technologies could limit the level of interaction
between the participants to the meeting.

Since the meetings aim at sharing information in
order to improve the decisional quality, it is also
essential to understand how the information flows
between the actors and technologies constituting
the project organisational structure.

4. Information flows and virtual organisations

Contractual terms surround most collaboration
and describe the constraints to protect the
organisation and its customers and to build trust.
Indeed, from an organisation viewpoint, trust
mainly refers to the respect of the contractual
agreement because this data is quantifiable and
therefore tangible (TrustCom, 2005)". As part of
the contract the organisation must define what can
be shared, which is usually easier than to identify
what needs to be protected (Intellectual
Proprietary ~ Rights).  However, it  limits
collaboration because companies tend to share the
minimum information, and it becomes difficult to
build a common understanding of the project.
Consequently, innovation is reduced and the
decisions are easily made with an incomplete
understanding of their consequences. This is
particularly  relevant in  cross-organisations
collaborations.

Virtual Organisations are necessary when an
organisation doesn’t have the full resources
necessary to build a successful project. Two
configurations' are presented in Figure 5 to
illustrate  some  extremes  of  inter-silos
relationships. In the first one, the Virtual
Organisation is formed by the combination of skill
silos that still work for their main organisations
(Figure 5-a). As explained before, the information
exchanges between the stakeholders are controlled
and limited to the minimum. Innovation is also
limited by the lack of understanding between silos,

! In order to keep the focus on the organisation viewpoint,
the social aspect of trust will be discussed in the second
article, as well as the influence of virtual organisations on
the workers.



and it is usually derived from the collaboration
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Figure 5 - Examples of Virtual Organisation

This is typical of supply chains and short term
collaborations  (partnering). In the second
configuration, the virtual organisation tends to
become autonomous from its parent organisations
(Figure 5-b). It creates its own working culture and
the communications between its skill silos are less
constrained. As a consequence, innovation is
facilitated by the shared understanding between
the silos. Since the links with their original
organisations are weaker and less controlled, the
Virtual ~ Organisation  ultimately ~ becomes
independent and works as a new organisation
(merger or new business).

Partnering intends to limit the possible drawbacks
of collaborations due to the compartmentalisation
of the knowledge and the development of a blame
culture building a dependency of faith between
organisations. This approach promotes similar
values as inter-personal collaborations, such as
equality, transparency and mutual benefits
(Tennyson, 2004), and it also aims at generating
win-win co-operations based on each organisation’
strengths.

When considering the information flows, Virtual
Organisations are where collaboration has the
most impact because this is where the information
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shared is the most carefully selected. The
competency representatives, due to their
managerial roles, usually have the responsibility for
defining what can be shared with other silos.
Consequently, any sharing of new information
must be validated by the relevant competency
representative. However, as discussed before, the
need for inter-silo collaboration often involves the
participation of employees at bottom levels.
Consequently, data is needed to be shared in the
demilitarised zone of the parent organisation. They
must keep control on it through their competency
representatives, even in emergency situations.

The IT collaborative workspaces must allow
communication across the organisation, but the IT
tools developed on top of them often support
competences. As a consequence, they store their
data in a way adapted to these competences, taking
into consideration the processes during which the
data has to be accessed, or used, and manipulated
by the corresponding disciplines. APIs are then
used to extract the required view of the
information and to translate the data stored into
standardised information so that it can be shared
with other silos (Figure 6). However, translations
are often accompanied by loss of information and
inter-silos interoperability is not yet fully achieved.
Data incompatibility is still a major problem, even
between silos sharing similar applications between
silos because the versioning, the platform used or
the configuration can be responsible for
incompatibilities at data level (Prawel, 2007).

Figure 6 - Distribution of the product data between the
skills silos

5. A possible it infrastructure
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Since IT cannot assure complete interoperability
between silos, it is essential that their collaboration
is supported. Indeed, as seen above, due to IPRs
the organisations are likely to share the minimum
data required, which inevitably leads to a loss of
information. By linking the silos through the
people it becomes possible for the employees to
share some knowledge about the data shared, their
meaning and their context. On the opposite, an
over-emphasis on IT processes restricts the silos’
knowledge creation and innovation.

This approach  supports collaboration by
repositioning the workers at the centre of the
cooperation, and by enhancing inter-silos
communications, which would be necessary to
validate the data translations and the integrity of
the different parts of the project. Besides, the
workers would need increased communications in
order to better understand the data. As a
consequence, the silos would share a common
understanding of the project they are collaborating
on. They would also learn about each other, which
can make decisional processes faster by providing
some knowledge about the sources of information.

Theoretically, there is no additional time loss with
the above approach because it leads to a better
understanding between the silos, which permits
better decision making as well as leading to earlier
problem discovery.

The CoSpaces project proposes the use of three
data spaces per organisation in order to allow the
setting up of the preceding approach (Figure 7): a
private data space is only accessible within the
firewalls of the organisation; a DMZ (demilitarised
zone) space contains a subset of the private space’s
data for sharing outside of the main corporate
firewalls in order to protect the organisation IT
infrastructure resoutrces from intrusion; and a
collaborative space that contains the required data
for the collaboration. The private and DMZ
spaces are only accessible by the skills silos
responsible for the data they contain, while the
collaborative space stores information that may be
shared between partners during the collaboration.
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Figure 7 — CoSpaces Data Management architecture

This method allows the collaborative organisations
to keep control on their data so that they can
protect their IPRs. Simultaneously, it provides a
way to make the information accessible anytime by
the relevant silos, so that they can access any
additional information during the meetings. Once
the data is stored in the collaborative space, the
CoSpaces framework controls data accesses and
provides tools to work on it. Results of the
meetings, such as minutes, can then be sent back
to the DMZ and private spaces.

5. Conclusion

The above decomposition of the organisations’
structures during projects permits the explanation
of a few issues identified in the CoSpaces project
through interviews with the end-user partners.
This includes the consideration of every
competency early in the project, the build of a
shared understanding between the managers,
knowledge sharing and interoperability issues. It
shows that the technology alone is not likely to
permit building collaborative organisations, but
that it can facilitate it by supporting knowledge
sharing and enhancing communications between
skills ~ silos. Thus, the data management
architecture proposed by CoSpaces intends to
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reposition the workers at the centre of the
collaboration instead of providing them with the
roles of processes enablers. This leads us to the
importance of human factors, which will be
presented in the next CoSpaces newsletter.
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A Structured Approach to Improving
Collaboration within Engineering
Organisations

Pierre-Henti Cros, CERFACS & Scott Hansen, The Open Group

Introduction

Collaboration forms an integral part of almost
every engineering organisation today. The amount
of resources consumed both in money and effort
for improving collaboration and the underlying
technologies that support collaboration has
steadily increased, and most projections indicate
this trend will continue. Collaboration within an
organisation depends on processes, technologies,
and human behaviour. The way in which an
organisation addresses each of these can
fundamentally change the value obtained from
collaboration within an organisation, or with other
organisations. It also impacts the level of
innovation an organisation is able to achieve.
Collaborative processes and technologies can be
used as a competitive advantage in business or for
government organisation to deliver best-in-class
service to citizens, or they can create
unrecoverable costs and significant business or
service  disruptions.  Helping  engineering
organisations introduce new processes and
supporting technologies to improve collaboration
is the focus of the Collaboration Change
Management research work within the CoSpaces
project.

On the one hand, collaboration can be seen as an
organisational process just like production or
selling. On the other hand, collaboration is based
on social activities where new knowledge is
supposed to be created depending on people
behaviour, level of trust and conviviality among
the various stakeholders. While any organisational
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process can be measured and improved, it is much
more complex to measure a social environment or
climate inside a group of people. Collaboration is
practised by many thousands of organisations
across Burope, yet very little is understood about
how different organisations undertake the various
tasks involved in collaboration.

The CoSpaces approach to understanding and
improving collaboration is based on three
important pillars:

1. A collaboration model that provides a structured
approach or roadmap for identifying the key
processes and technologies that enable successful
collaboration. These become the focus for
change when organisations seek to improve
collaboration.

2. An ISO standard (ISO-15504) for modelling and
describing processes. The principles within ISO-
15504 are well accepted for software
development, and have been applied in other
process driven disciplines including procurement
and innovation. The ISO-15504 standard
provides a consistent and reliable framework that
allows any activity to be assessed and measured.

3. A benchmark database of organisations from
within the CoSpaces project and external, who
have been assessed and whose data enables a
benchmark for comparison and analysis of
collaboration practices.

The CoSpaces strategy for Collaboration Change
Management is to analyse in detail the current
situation within an organisation or with other
organisations, and to provide sound guidance to
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organisations  seeking to  achieve  higher
performance through increased collaboration and
introduction of supporting technologies such as
the CoSpaces Software Framework.

The analytical methods and tools being developed
in the project will enable CoSpaces partners to
recommend changes tailored to an organisation’s
specific situation and goals, and to achieve the
most effective balance between introducing
technology, customising collaboration  tools,
worker adaptation and process re-engineering.

Collaboration assessment

The CoSpaces project is working to develop
CoScope — the CoSpaces Collaboration
Assessment Methodology, used to assess the
collaboration =~ processes  and  technology
infrastructure of organisations. It will be an
important  tool to  encourage improved
collaboration and identify a realistic plan for
introducing changes in  collaboration and
technologies that will benefit engineering
organisations. The methodology utilises proven
assessment techniques from Business Process Re-
engineering and Process Improvement and
provides an organisation with a profile of
performance levels and attributes that indicate the
maturity or sophistication of their current
collaboration processes and enabling technologies.

The assessment profile is based on an undetlying
generic  collaboration model consistent with
emerging international standards that is broad
enough to reflect the differing collaboration styles
found in both commercial and public entities. By
using a profile for assessment and reporting,
CoSpaces accommodates the fact that:
* not all processes need be present in every
collaborative  organisation  or  between
organisations, and

* organisations may have very different
collaboration profiles depending on their
industry, how they use ICT, the type of
products or services they provide, and their
specific business goals and objectives.

The important thing for an assessment method is
to have a consistent benchmark that allows
organisations to determine where they are today
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and to identify the new processes, behaviour and
technologies that are important for meeting their
business objectives. Once this is done, an
organisation can establish goals and initiatives for
collaboration —improvement that specifically
supports their business and use the CoScope
assessment to periodically monitor their progress.

CoScope in action

The CoScope methodology will show where
organisations perform well and identify where
improvements could result in substantial benefits
in terms of savings in resources expended, project
team performance, and product innovation. The
CoSpaces  partners  will  use  established
collaboration best practice research to create and

build a measurement approach to  help

organisations:

* measure current collaboration capability

* compare with peers and partners

* identify priorities for collaboration
improvement

* establish prerequisite processes for advanced
technologies

* drive and measure progress towards objectives
In other words, it will be possible to measure the
level to which collaboration is encouraged and
nurtured within an organisation and take
appropriate actions for improvement. The CoScope
approach is to employ the ISO-15504 reference
for process assessment to analyse collaboration
practices in key areas that affect team performance
including:

= Cooperation

*  Coordination

®  Decision-making

= Initiation

* Evaluation

* Information production

* Knowledge management

= Resourcing

* Teambuilding

= Conflict management

® Technology infrastructure
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* Training
In each area organisation performance is
compared and scored against statements

describing different capability levels, from ‘world-
class’ to  non-existent. The  CoScope
Collaboration Assessment Tool is used to
support assessment and capture the data from
discussions amongst team members. It then
computes average scores and variations, enabling
teams to quickly home in on collaboration
priorities and identify gaps against target
collaboration profiles.

The CoScgpe methodology will enable project
partners to not just analyse which collaboration
processes and technologies are present within an
organisation, but also how collaboration tasks are
being performed by examining factors such as:

* level of formal documentation

»  skills available to do collaborative tasks

* degree of planning and tracking

" level of quality achieved

" consistency throughout an organisation

" attention placed on improvement

This level of assessment will enable CoSpaces
partners to provide clear and precise guidance

that’s tailored to the specific situation and
collaboration goals of an organisation.

20 %
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In the above example one can see from the
collaboration profile extract that the organisation
is well on its way to world-class capability in being
able to plan and track team activities, but there are
wide variations in how consistently planning and
tracking tasks are actually performed leading to
wide variations in project team collaboration and
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ultimately project team performance in delivering
new and innovative products.

If an organisation knows where they stand
between world-class collaboration capability and
none at all, that knowledge can be used to focus
on the biggest gaps, and design and carry through
changes both in people and technology that will
improve their business or services.

From measurement to
management

Measuring how well an organisation encourages
and supports collaboration is actually just the first
step. In today’s competitive environment the
CoSpaces project also wants to be able to compare
collaboration performance against others, or
within different divisions of the same organisation
and most importantly to identify a target profile
and associated technologies that will provide
substantial benefits. The goals of an organisation
must ultimately drive the changes that are
introduced and managed in support of increased
collaboration. ~ The  approach to  change
management that will be deployed by CoSpaces
avoids the ‘one size fits all’ guidance. The use of
current and target profiles allow the project
partners to recommend which  CoSpaces
technologies and new collaborative processes
should be introduced to enable an organisation to
achieve its specific objectives.

Although much of what one thinks of as
collaboration is based on technology — it’s people
and the organisational environment that delivers
the largest part of the benefits. Organisations
prosper in the long run when they create an
environment where people are encouraged to
continually collaborate and introduce innovation.
Business owners must continually work to create
and sustain a collaborative organisation. The
challenge being addressed by CoSpaces is to
understand what does such a collaborative
organisation look like — and what sort of targets
should be recommended to engineering
organisations seeking to improve collaboration and
innovation.

An  important
methodology

benefit of the
will  be to

CoScope
improve  the
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communication and understanding of the
collaborative processes amongst team members
within an organisation or between organisations.
The methodology includes assessment interviews
with each of the stakeholders (e.g. product
designers, production engineers, ICT staff,
product development, and planning and strategy
personnel) and identifies the contrasting
perceptions and differing understandings of the
existing collaborative processes. Presenting the
collaboration capability profile from these various
viewpoints provides an important catalyst for each
of these functional areas to reach agreement and
to define target collaboration improvements for

© CoSpaces Consortium

the organisation, and to adopt appropriate
supporting technologies.

Involving any size of group, from a product team
to a design and production department,
benchmarking with CoScope will be an energising
process for driving collaboration improvements by
looking at how well different practices are carried
out and exploring why different people inevitably
have different views. This level of understanding is
essential to achieve if the introduction of new
collaborative technologies are to provide desired
benefits.
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CoSpaces Collaborative Software
Framework

by Paul Benolken, Center for Applied Informatics, University of Cologne

1. Introduction

One of the key objectives of the CoSpaces IP
is to establish innovative solutions which will
support the easy creation of collaborative working
environments for distributed developers and
teams. This system shall allow engineers to build
their own user-specific workspaces for design and
construction. The focus lies on developing a
software environment that supports collaborative
solutions for:

* Distributed development at different locations
" Co-located development
* Mobile maintenance service.

The aim of the CoSpaces distributed software
framework is to provide the required technological
components, core services and collaboration tools
supporting the easy creation and use of such of co-
located, distributed and mobile collaborative
workspaces.

This contribution outlines the principal design of
the distributed software framework which is
currently developed by the CoSpaces partners. We
present the fundamental considerations and
general concepts which provided the basis of our
framework design. Afterwards we describe the
main components of the CoSpaces software
framework and their interrelations. Finally we
summarize the current status of the software
framework and give an outlook on our future
work within the CoSpaces project.

2. General Considerations

The design of our software framework is based on
the fundamental assumption that different
solutions are required in specific collaborative
environments. Furthermore the creation of the
collaborative working environment is not built
from scratch - existing tools from partner sites like
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COVISE, Morgan and BSCW need to be
integrated, legacy applications have to be
considered.

For the general concept we assumed that
collaboration is undergoing a lifecycle, during
which  collaborative ~ sessions are prepared,
executed and finalized by a predefined group of
collaboration partners. These sessions of active
collaboration generally follow a well defined
workflow as shown in Figure 1.

Figure 1: Overview of the Collaboration Lifecycle

The collaborative tasks are preceded by the
individual work carried out by the participants of
the project. Problems may be encountered which
need to be solved collaboratively. Therefore
documents describing the problem have to be
compiled to be used during the collaborative
session or to be distributed beforehand.

During the initialization phase, one participant
starts the scheduling process. This determines the
date and participants and type of the collaborative
session. Afterwards all participants need to agree
on the settings. The session may be reconfigured
until a common consent has been reached.
Configuration includes identifying the availability
of the required resources such as applications,
hardware resources, rooms, experts, participants,
documents like agenda, minutes of previous
meetings, and decision documentation. Large data,
which cannot be accessed on demand over
networks, is distributed to the local hosts. The
applications, which now were started on the local
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hosts for collaboration, can access the data

without large delays.

After the applications are available, the session is
ready and open for the wusers. Subsequently
collaboration between the users takes place, during
which data is produced and modified. At the end
of the meeting these data and a collaborative
written summary can be stored. This includes
minutes of the meetings, enhanced by recordings,
plus documentation of decisions. Finally these
results will be sent to all authorized participants
and the session will be closed, including all
connections, applications, and processes.

3. Framework Design

According to  the  previously  described
considerations we distilled a set of components
encapsulating the required functionalities. A
modular approach dividing the functionality into
separate components has been chosen in order to
create an adaptable software framework which can
be easily adjusted to the specific requirements.
The components are to be designed to collaborate
on basis of well-established, open interfaces as
largely as possible - a service oriented approach is
intended. The interfaces should allow for platform
independent communication methods, regardless
of the programming languages used for the
implementation of the individual components. For
these reasons Web Services based on the SOAP
protocol have been chosen as the preferred
communication medium between components.
Figure2 illustrates how this conceptual design has
been applied in defining the collaboration services
specific to the CoSpaces project.

CoSpaces Applications
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CoSpaces Software Framework

Figure 2: Functional View on the Main Building Blocks
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The general entry point into the software
framework is the CoSpaces Portal. With its
graphical user interface it provides the front end to
the  functionalities  implemented by  the
collaboration broker. The portal is used during the
entire lifetime of the collaboration lifecycle. It
supports asynchronous tasks carried out during the
individual work phase, as well as on the fly
reconfiguration of ongoing sessions during the
collaboration/meeting phase.

The Collaboration Broker is a central service for
preparing and setting up new collaborative
sessions as well as for configuring and
superintending predefined collaborations. In this
context the Collaboration Broker provides the
backend functionalities of the CoSpaces Portal for
the administration and  maintenance  of
collaboration workspaces. The Collaboration
Broker supports asynchronous tasks carried out
during the individual work phase and is also active
during the initialisation phase. Afterwards control
is passed over to the Dynamic Session
Management for the duration of the collaboration
phase and  then  re-obtained for  the
cleanup/closing phase.

The Dynamic Session Management controls
the execution of applications as well as the
communication between the involved applications
and wusers during synchronous collaborative
sessions. Based on the configuration information
provided by the Collaboration Broker the
Dynamic  Session  Management  configures,
maintains and allows the dynamic, on-demand
execution of applications. In particular the
Collaboration Broker provides setup information
being needed for a specific collaboration session.
This is based on data being provided by the Group
Management, Knowledge Support and the
Resource Management components.

The Application Controller mediates between
the Dynamic Session Management and external
applications used in a collaborative session. It
starts, steers and stops applications (tools) by
accessing a standardised interface for the tools.
This interface is also supposed to basically forward
and receive events between the applications, e.g.
button press events, scaling operations, changes of
viewpoint etc., produced by the connected
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application. These are processed by the local
Application Controller and sent to the remote
counterparts. For obtaining short response times,
the Application Controllers communicates directly
without going through the Dynamic Session
Management or the Collaboration Broker. If a low
latency communication is required, the Application
Controller will just orchestrate the connection that
will be established between the applications
directly.

The Resource Management component allows
teams to create a data space for a particular
collaborative instance and share data such as CAD
files, simulation results and documents. In order to
build on the advances in different systems without
duplicating or limiting the CoSpaces software to a
specific product, the Resource Management will be
designed as a place holder for the files that the
partners would like to share. The partners can
purely use this place holder for providing a link to
their remote systems pointing to the files that they
wish to share with others. This ensures that the
shared space always have up to date files relevant
to the project.

The Group Management component allows
teams to dynamically create ad-hoc groups on-
demand with appropriate services, tools, and
resources. It captures roles, responsibilities, access
rights, contact and profiling data as well as
availability profiles. The Group Manager provides
information on presence and location of users and
availability of users depending on user-defined
availability profiles which allow users to specify if,
when and how to best contact them. The
individual users, however, will have the choice of
making themselves visible or otherwise and to
define preferences on by what means they would
like to be contacted.

The major objective of the Positioning &
Identification component is to create visible
project communities by tracking the people at
fixed and mobile locations as well as allow for
positioning and identification of resources, such as
rooms or equipment like machines, pipes, etc.
Tracking of persons and of resources is used, e.g.,
by the Knowledge Support component to provide
context-sensitive information depending on what
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resource is at hand or where a human user
currently is located.

The Knowledge Support component offers
support to workers and teams who are engaged in
collaborative design and engineering tasks. The
specific aspects of a context, which will be
considered in CoSpaces, are presence and location
of wusers, current and past actions and tasks,
availability of shared and individual data, expertise
of users, etc.

Finally the Security and Identity Management
provides the undetlying security mechanisms
applied to all of the components throughout the
CoSpaces Software Framework. For example data
exchange between the integrated applications as
implemented by the Application Controller, and
the exchange of wuser credentials between
components  requires  secured  transmission
channels. Therefore the Security and Identity
Management will deliver authentication of users,
authorization to preserver data as well as services
from fraudulence access and secure data transfer.
Accounting functionalities will log all access on
security relevant components.

4. Current Status and Future Work

The first conceptual design of the software
framework with its logical and physical views as
well as the specification of the described
components and their interfaces was agreed
amongst the partners. Starting from this design the
first prototype of the software components have
been developed at the partner sites. Subsequently
based on the agreed protocol the required
functions for establishing the communication
between the main components were implemented
according to the specified interfaces.

The different components developed by the
technology partners have been integrated into the
software framework and the communication flow
was tested. Integration workshops were held for
resolving  identified  problems  of  the
communication flow and consolidating the
different software components. In its initial
version the software frameworks includes:

The Portal can be used for entering into the
CoSpaces framework as well as for configuring,
starting and stopping collaborative sessions.
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The Collaboration Broker which provides the
Portal with the required information retrieved
from the Knowledge Support an. Configurations
(user, applications, data sets) are stored in XML-
data structures and send to the Dynamic Session
Management.

The Dynamic Session Management which receives
configuration data from the Collaboration Broker
dynamically configures the gateways and forwards
the configuration to the corresponding
Application Controllers.

The Application Controller which starts and stops
applications based on plug-ins and forwards
commands (e.g. play, pause and stop) to the
remote Application Controller.

The Knowledge Support component provides data
on users, workspaces, and calendar information as
well as configuration information on collaboration
sessions. Positioning and Identification Service
provides additional information on partner
locations and resources.

The communication with the Portal, Collaboration
Broker and the Knowledge Support running on
different remote servers as well as with the
Application Controller and Dynamic Session
Management running on local hosts was
successfully validated. Afterwards the first version
of the distributed software framework was
successfully demonstrated on a CoSpaces partner
meeting.
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Besides the further completion of the currently
implemented prototypes our future work will
focus on extending the existing functionality of the
framework (e.g. sending invitation to selected
partners, configuring and handling collaborative
data spaces and resources). Further applications
like audio/video conferencing, shared whiteboards
or offices tools will be integrated.

Moreover we will install the CoSpaces software
framework and carry out end user evaluations
within the different Living Labs at our partner
sites. After analyzing the end users feedback the
design of the framework will be updated. Finally
this revised design will provide the basis for the
consolidated version of the software framework.
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Latest News from CoSpaces Partners

The Open Group’s Enterprise Architecture
Practitioners Conference in Budapest to Set
Agenda on Secure Architectures

The Open Group announced the plenary agenda
and preliminary line up of speakers for its 16th
Enterprise Architecture Practitioners Conference,
to be held October 22nd—26th, 2007 at the
Corinthia Grand Hotel Royal in Budapest,
Hungary. The Budapest event will focus on several
different aspects of Security Architecture and
examine their roles in delivering safe and secure
enterprise architectures. The three-day event will
utilize real-world case studies to illustrate how
security architectures can and must evolve to meet
the challenges for secure information sharing that

today’s agile computing business operations
demand.
http://www.opengroup.org/comm/press

"IPCity" Public Event held on 27" September
2007.

IPCity is an integrated project coordinated by
Fraunhofer FIT. During the event journalists were
asked to participate in a "pervasive game" roaming
the old city of Cologne, Germany. Equipped with
mobile AR devices (augmented reality devices) the
journalists used the new "TimeWarp" prototype
developed by Fraunhofer FIT to solve various
real-life tasks in the city of Cologne.

http://www fit.fraunhofer.de/presse/07-09-
19.html

BSCW: Version 4.4 released

OrbiTeam and Fraunhofer FIT release the final
version 4.4 of the BSCW Shared Workspace
System. A host of new functionalities - including
Web 2.0 features such as Blogs, Tags,
Communities and Wiki-like document-based
collaboration - have been added to the widely-used
BSCW groupware.

http://www.bscw.de/english /bscw44.html
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Pervasive Gaming

Fraunhofer FIT presents latest developments in
the area of "Pervasive Gaming" at the Games
Convention in Leipzip, Germany.
http://www.fit.fraunhofer.de/presse/07-08-
21.html

Fraunhofer FIT releases '"Mobota'" (Mobile
Outdoor Training Assistant).

Mobota is a mobile training assistant for sports
people: a mobile application running on devices
that are carried by the athletes and a community
portal that supports social communities of
athletes.
http://www.fit.fraunhofer.de/projects/kooperatio
nssysteme/mobota en.html

http://www.fit.fraunhofer.de/presse/07-06-
26/mobota fahrer b.jpg

COWI to advise on Copenhagen Metro

Together with international consultants ARUP and
SYSTRA, COWI will be given consulting
responsibility for all construction and engineering
work for the new City Circle Line Metro to run
beneath Copenhagen. In a joint venture with the
British consultants ARUP and the French
SYSTRA, COWI has signed contracts with the
Orestad Development Corporation to advise on all
the construction and civil engineering works for
Copenhagen's new City Circle Line. The task will
include 15 km of bored tunnels and 17 stations.

http://www.cowi.com/cowi/en/menu/news/

International HPC User Forum Meeting

The High Performance Computing Centre
Stuttgart (HLRS) hosted the International HPC
User Forum Meeting in Stuttgart on October 1-2,
2007.

http://www.hlrs.de
http://www.hcpuserforum.com
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Problems in  Parallel

Simulation

Modelling  and

The High Performance Computing Centre
Stuttgart (HLRS) participated in an international
research seminar on Problems in parallel
modelling and simulation. The seminar took place
in Sevastopol on September 10-15, 2007.
http://www.hlrs.de

CARSA, 20 Years Living Innovation

This year CARSA celebrates its 20th Anniversary
and marked the occasion by hosting a celebratory
event on 12th of July at the Euskalduna Congtress
Hall in Bilbao, bringing together new and
longstanding clients to commemorate some of the
key experiences and achievements of the past 20
years, and to outline our vision for the future.
http://www.carsa.es
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ICE’2008 - to be held on 23-25 June 2008 in
Lisbon, Portugal

ESOCE-NET announced the International
Conference  on  Concurrent  Enterprising
(Concurrent Engineering, Virtual Enterprise, and
Collaborative Environments and Innovation) -
ICE’2008 - to be held on 23-25 June 2008 in
Lisbon, Portugal. The Call-for-Papers will be
available soon, so watch out for it on the ICE
conference  website  at: http://www.ice-
conference.org. All ICE conference papers are
freely accessible on the ICE Proceedings website:
http://www.ice-proceedings.or.



COSPACES

Recent Events

eChallenges e-2007 — The Hague, The Netherlands, 24 — 26 Oct 2007

S L@ e e B Bllcew

More information

Ly Por
{&5 : 24 - 26 October 2007
The Hague, The fetherlands

[

i S LU R | 1 B

Grerral Infermartias

S treeredy
Gty
Progayeadyane:
SHardakasr Cyveely
Sarkyl Pngraveres
Raglstration
Cabilor Papers
Ul Sebasss e
sapmarhp
P

Prechical Trlermelicn
AN EAT O
syt

Paper =sacsary
SRR S

Weloome

The eChaferges w0 Sosferaccu b Edvinien Sakwva pisce o tha teactifud oy of The Higue (Den Hasgl. Tha o ite
soeniodth e 3o sarers of geeead tEchooiagy eSEaen ConlEnnce mpsonied by 010 Bunamoan Conmesn shich
ragulerly wtirecin caer 200 deegates oo Hadng commeras, god emimenl and reapsrch crgernaione amand the worid
10 vy bk tga seed Ergsarioidy RERICE Waenl Sl GO praLUDE N a0 el - INETat o DaTe R Rt
Techroagen (T4

Core tharubs srean mokide KT for Plisatted [rdorpans, eCoversrenl snd sDerocacy. Colatoraine Warkng
Efa AT inis, cHoath, Rrawkede a00 Conient Tooheodpes, Sosoily aed DEenly Mgt e Tochsdoiny
Erhaccas Lesming and KT Suh

Shed goste of wPI0T e fo wieeclale kakee g od apgded 10T ek mdla by ndobey dnd goeemmenl, e prerate
Ingadrdas sranng beveson ndesing gl vemrenr ang thy gobal nemaich commtiniie, 10 R e COTRnETCEs SR
Tk zurrark niske of sAccplon &t soassiorsd, natiatad ar regenst bl and cpas up iba Tuozess Ramarch Ares (ER o
e a5t of tha waid

They Funad Svodgearies i wasdivdy ondns. Confimed . Daprode Pravandam nohede HE. W Fronk desmoase, Binaisr of :
Fzreagn Trieda, Tha Halhaibnza; M Wem Cesioan, Meyarol The Hages; B Pnla Huilegad, Depaty Massr of The negoe; |

e Frans oo, B, (20300 oF the Earopoan. Comvesion] R rons’ Dans, whe Iasaoqn B yeogng: Do ion R |, T

Heralatt-Packard Hatherlancs; Mrad Schasphcineen, Charnas, £P0 fasthedand s Me Gacrge Foive, YF atd Glial Lasder, 5

Stralidy PRl 1B Gobd’ Buavds Serened, Unalid Stalek B Dawed Sdnan Budpedt Comesssin, | B OGEE -‘iaaan;_
r Traw Pdlsn, OO0 Panresr, CRpN-C Yennees daibariarad e ke BIDATTO C A0S Y, ELIGEM COMIEERDN
g, M Harkeas Sobder, Cesictor Genaral. Waag Soc . Hatheriwndh; D:. Parald de Ilnm ENETA, GImch; Wl e——
Aogobp ZoE [lor O U Eoropion Gowvesse, PO, ATONG FISSOn. TAED [NDORIRe. 300 COReniaon %ﬁ’rﬁ'&m
Tmcteeainegy, Hathsrants and Dassd Cams, 30 Suroz e Coreseson, Spen. L L, L =)
Plain TELrnrs Conlereed 0 date mERME wraieg OF Baraersd AMaes, U Retherands, Ure Mgty of THE Hapu,

Healast-Packard, KRM, |BM grd EHIBL . Godd sparanes gk SuRFres, Shelr aparanes inchides Sofa Corpunng end

Mafwarking Serazm ard Georow Sgonios nekde LageallG Mansgamant Comauitng. sChelmoe c300T i Sussoried

by th Busngan Corsveeian S Torhngal o Boovzaned bp BEE oo B (Eiego, Msiske Bl AMal FEEE Betoke

Zoan Chazher on Comranicatiang and Yeheouisr Tachnziogme, Bek Bpan l:mp|r|~r Chagher, [§ES U8& Comziner Chapter

EEE Cavbesd & CAvweuntatan I el Jenl Chagrlier. Mok paties ekads aSraligpes . i Badnisn) Pespas i

Jrad TheiPrbprvsnd cone and [CT Redulis

M-I007 will Brooate @ L b shoscaes the schievemanis of Framasons Programrs & CFPA) and Bagonal, Ralenal amd

FitgeEOn FS T ke st e ook Mormaed Do U Sitund e ToCuEng O 2L e U IR it of

FRT.

a-I007 prowidal am Ascvdant reiaacting erittimenl b decunn probiems and e maes, chatr bnastesge s

asziingg-and. phisn femdnack dom soceniid paemacns nd usdns. The will hielp incnaase Potumn Qe Wneednoant (700
ibrouph seripr apsininien of ravawrch rpalis and peibar a ol rappares gcirnbag sl

Intuition 2007 — Athens, Greece, 4 — 5 Oct 2007
More information

L i G}

intu i)tion

LR P e

b B i s Do witaa e Conp et Synlnwy

Hiwma
¥ Program
¥ Remisin
¥ Laramliios
LA LT
¥ Paper bl

[

Thes TUTFI o rdpeions N v s b iy 14 ey
et iy Lmivraaonie SRR BEn Gy baesiris LM P Al e
vl sl e WG B Iu:lmm
Lihirny i A rming o G Sk 443§ ST 1 0 3 e 21 Gy Tt sl - ANE sabrdrn any deand
O

b Stk

B L L]

w i o WO

paakur

= pdrah

rrathady, mrans nd pa

apess wn

e KR appleBabun;

PTG Kk el 0 ssbabmn

¥, A g

Qpanoun

- ant>Cip

WtV G B e Tor A s o L fedied REZSERL | Bvin 2R 53R

P ] S
FuEEALEASE Cu
= Dicindan Kol D Conda s dath

© CoSpaces Consortium

23




CoSpaces 1st Annual Conference — Leiria, Portugal, 26 — 28 Sept 2007
Held in conjunction with the VRAP 2007 Conference.
http://www.cospaces.org/conferences.htm
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VRAP 2007 — 3“ International Conference on Advanced Research on Virtual &

Rapid Prototyping — 24-29" September 2007, Leiria, Portugal

nce Topics

ic Committee
Invited Speakers
Proceedings
Organising Committee
Important Dates
Contact Details

Location
VR 2003
YR@P 2005

The Internatior
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ECSCW 2007 — 10" European Conference on Computer Supported Co-Operative
Work, 24-28" September 2007, Limerick, Ireland

| L] N ecscr argf [T Ikl oogle

ECSCW 2007

Limerick, |reland
September 24 - 28, 2007

The 10th European Conference on
Computer Supported Co-operative Work

Céad Mile Failte!
0One Hundred Thousand Welcomes!

Home
Call for participation |
Conference Programme |
Registration
Submissions |
Author's kit | "Call for Student Volunteers™
Conferengs. ‘“”"\5@1 “Dutline Programme™
Venue |
I Conference co-chairs
a:cummudatiql_a Liatn Banrions
Blog | University of Limerick (Ireland)
Previous conferences |
Ifree online procesdings)|

Student volunteers

Ina Wagner,
Technical University of Vienna (Austria)

Sponsors Programme co-chairs
Contact Richard Harper,
Hhicrosoft Research (UK)

Carl Gutwin,

£CSCW 2007 Untversity of Saskatchewan (Canada)

CE 2007 — Sao Paolo, Brazil, 16 — 20 July 2007
More information
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Up-Coming Events

Automotive Logistics Europe 2008 — Montreux, Switzerland, 4 — 6 March 2008
Morte information
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European Conference on Human Centred Design
for Intelligent Transport Systems
Lyon, France, 3 — 4 April 2008
More information
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Aerospace 08 — Munich, Germany, 15-17 April 2008

More information
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ICE 2008 - 14th International Conference on Concurrent Enterprising
“A New Wave of Innovation in collaborative Networks”
Lisbon, Portugal, 23 — 25 June 2008
Morte information
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IEMC—-Europe 2008 — Estoril, Portugal, 28 — 30 June 2008
More information
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FISITA 2008 — Munich, Germany, 14 — 19 Sept 2008
More information
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Xcospaces

CoSpaces Software Framework for Collaborative
Workspaces in Engineering Design
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