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KEYNOTE
Education on Virtual Enterprises / Virtual Organizations

Although a lot has been said about the potential benefits of the VE/VO
paradigm, its wide acceptance by industry has faced a number of barriers
of technical, socio-organizational, cultural, and even ethical nature. One of
these barriers is the lack of a culture of collaboration and the lack of a
sound background, in most industry engineers, on this paradigm and its
supporting infrastructures. The proliferation of fast evolving, short life
Internet technologies and the related promises vehicled by popular
magazines certainly led to the existence of a wide confusion of concepts, a
misunderstanding of requirements, what in many cases is followed by a
feeling of frustration. It is therefore urgent to invest more on the education
and training of engineers that will play a major role in the wide
implementation of the paradigm.

This was the main topic discussed in our COVE meeting in Lugano, on the
occasion of the PRO-VE’03 conference. In this meeting there was the
opportunity to share and discuss experiences of organizing and teaching
courses on VE/VO at the university level as well as ongoing plans for new
initiatives. Examples of experiences being carried on in Europe (Portugal),
South America (Brazil), and Central America (Costa Rica) were presented
and a summary report is included in this newsletter. It is believed that
these courses will have a major impact by offering local economies a group
of engineers with a better understanding of collaborative networks and
their needs. Although limited in scope, it is important to note that these
examples are not mere plans, but they are actually running courses. Plans
for future courses (Portugal) and USA were also briefly outlined.

The participants in these meeting also agreed on the importance of
pursuing world-wide collaboration on this subject, namely by sharing
experiences, teaching materials, and even joint teaching.

A major activity of COVE was the organization of PRO-VE’'03 that took
place in Lugano, Switzerland, from 29 to 31 Oct 2003. The conference
included 59 selected papers organized in 18 sessions, 2 invited talks, and
3 associated workshops. The proceedings were published as a book by
Kluwer Academic Publishers: Processes and Foundations for Virtual
Organizations. About 105 participants attended the conference.

The preparation of PRO-VE'04 also started. In 2004 the conference will be
organized in cooperation with the IFIP World Computer Congress (WCC)
to be held in Toulouse, France, Aug 2004.

As WCC usually attracts about 2000 participants, this will be a major
opportunity to disseminate results on virtual enterprises / virtual
organizations.

COVE is also supporting the BASYS’4 conference that will take place in
Vienna, Austria, 27-29 Sep 2004, and includes one track on networked
organizations.

| take this opportunity to thank those of you that contributed to COVE
during 2003 and I invite all of you that are active in virtual enterprises /
virtual organizations to join the COVE initiatives and contribute to the re-
enforcement of this community.

Luis M. Camarinha-Matos



Luis M. Camarinha-Matos, Tiago Cardoso, New University of Lisbon
cam@uninova.pt, tomfc@uninova.pt

This article summarizes the experience with a pilot initiative of
teaching Virtual Enterprises / Virtual Organizations subjects to
Electrical and Computer Engineering students.

Introduction

This article briefly summarizes the experience of teaching a course on virtual enterprises / virtual
organizations at the New University of Lisbon (UNL) in the academic years of 2002/2003 and
2003/2004.

Virtual Enterprises was included in 2002 as an elective subject in the Electrical and Computer
Engineering program of the Faculty of Sciences and Technology. The one-semester course in offered
to the 5th year engineering students (Fig. 1) and it comprises a number theory exposition lectures and
laboratory work. During a period of 14~15 weeks, each week includes 2 h theory and 3 h assisted lab
work.

Electrical Engineering and Computers

Year 1

Year 2 Theory 14x2h
Year 3

Year 4

vears| ]I LabWork | 14x3h

Figure 1 — Virtual Enterprises course in the Electrical Engineering and Computers program

Although an optional subject, that has to compete with many other courses offered by the UNL, this
course attracted 21 students in 2002/2003 and 23 students in 2003/2004, which is a significant
number considering that the total number of students in the 5" year of Electrical and Computer
Engineering are less than 45.

The candidate students are supposed to have acquired basic background in ICT during the previous
semesters (Fig. 2).

Programming |

Data modeling
in engineering

Systems Integration
Telecommunication
Systems
Real Time Systems

Virtual Enterprises

Other electrical engineering
subjects

Figure 2 — Previous preparation on ICT of the candidates to the VE course
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Course contents
The main subjects introduced in the 14 weeks are:

UNIT 1: INTRODUCTION

UNIT 2: BASIC CONCEPTS AND VE APPLICATIONS

UNIT 3: ORGANIZATIONAL FORMS OF VE

UNIT 4: INFRASTRUCTURES FOR VE

UNIT 5: SAFE COMMUNICATIONS IN VE

UNIT 6: DISTRIBUTED INFORMATION MANAGEMENT

UNIT 7: INFORMATION MANAGEMENT AND STANDARDS: EDIFACT, STEP, ..., XML,ebXML

UNIT 8: PDM IN VE

UNIT 9: PORTALS AND BREEDING ENVIRONMENTS

UNIT 10: COORDINATION IN VE

UNIT 11: DISTRIBUTED BP

UNIT 12: PARTNERS SEARCH AND NEGOTIATION. E-CONTRACTS

UNIT 13: ELECTRONIC COMMERCE

UNIT 14: VIRTUAL MARKETS
These lectures included a presentation of the main concepts, state of the art and supporting
technologies, and discussion of major trends and challenges. In all sessions an attempt to give
students a holistic perspective of the area — technology, socio-organizational concepts, and ethical
issues — is made.
It is also important to note that the issues of enterprise modelling and integration were studied by the
same students in a previous course (Systems Integration). The motivation was to clearly separate the
traditional issues of single enterprise modelling from the collaborative networks.
Lab Work
The Lab Work of the VE course was designed around the design and implementation of the support
infrastructures for a particular Case Study that would give the students a clear picture of the needs
and constraints of supporting tools for a VE / VO environment.
This practical work is organized around weekly sessions of 3 h. The students work in groups of 3.
The chosen Case Study was a Professional Virtual Community of consultancy services. In other
words, the main objective of this lab work was to produce the needed support Infrastructure for a
Virtual Market of Consultancy Services (IVMCS). In this market, any consultant member would be
able to register the services / capacities he or she would provide to the community in a collaboration
process. Furthermore, a broker member could also create some Value Added Services (VAS), based
on the composition of a given set of services, in order to achieve a specific higher level goal. This VAS
would also be registered in the IVMCS just like other services. From the client point of view, the one
that pays for the services, the IVMCS would be a shopping place where he or she would find services

needed for a given project. The members involved in the service offer for a given client would be
organized as a (temporary) virtual team.
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The complexity of the intended infrastructure implied the consideration of inputs from several
Computer Science areas, namely the Object Oriented Software Construction (OOSC), the Object
Oriented Modeling (OOM), the Computer Networks and Safe Communications, among many others
concerning team work.

One of the main inputs was the software life cycle theories that led to the following three initial phases:

Analysis, Design and Development. These were used as a base for the division of the lab work into 3
complementary simpler jobs, as shown in Fig. 3.

Step 1 Step 2 Step 3
- -

*Requirements *Technologies *Modules Development
*Modules/ Systems *Interoperability *Modules Integration
*Architecture *Development Plan *Demonstration Scenario
*Functionalities *Class Diagrams e

*Use Cases Collaboration Diagrams

*Actors ...

*Global Picture

Figure 3 — First 4 phases of the IVMCS life cycle

Fig. 3 also points out the main objectives of each phase of the IVMCS life cycle.

Analysis
The analysis phase started with the identification of the main requirements of an architecture or

system to be developed. Here a Forum was organized, where the students discussed the key ideas
from some published papers related to the underlying areas (see references). As the papers were
presented, an Infrastructure Topology was identified, as well as the main requirements for the IVMCS,
as shown in Fig. 4a and 4b.

» Business Process Edition, Execution and
Monitoring supoprt
» Distributed Collaborative Environment
— Conferencing / Meeting / Blackboard
— Messaging
— Logging
— Automated BP Dataflow
— Automated BP Execution flow
— Automated BP Task Notification
— BPsupervision
— Workflow Oriented infrastructure

*  Web-Oriented GUI
— Administration
— Maintenance
— BP Management

Figure 4a— 1VMCS topol ogy Figure 4b -IVMCS Main Requirements

The next step, after the basic concept was identified, was to create the IVMCS architecture. Here the
ICE methodology was used separating the architecture into three main categories of modules:
Interface Modules, Control Modules and Entity Modules.

Each students’ group proposed its own architecture and after some arguments’ exchange, the final
architecture was achieved, as shown in Fig. 5.

COVE News 5 4



5
(o] (o) [

IVMCS — Central Node

Figure 5 —IVMCS Architecture

IVMCS - Local Node

This architecture follows a star like structure, composed of a central node, the Community Main Node,
and several local nodes, corresponding to the Members of the Community — the Consultants.

After several iterations, both nodes ended up with almost the same software modules. The reason is
that the tasks are similar. The changing factor is the framing where each module is working.

Fig. 6 shows the main description of each module inside the architecture:

¢ CM/PIM —Cluster Manager /
Personal Info Manager

e COMM —Communication —  Responsible for maintenance of

Module Engineers information

= Spoumn, ' R punesroms
communication Inter- — Resopnsible for the creation and
modules edition of Busines Proceses:

+ Web activities, transri]ti ons, services,
i ution graph, ...

— Support aWeb interface EXEC _

to al Control Modules * BPMEX - Business Process
Model Executor

* ACM —Advanced
Collaboration Module

— Responsible for the execution
of busines Processes: start, stop,
and resume BPM execution;

— Support collaboration
among a Virtua
Enterprise partners

notice each engineer to start an
activity at atheright time, ...

ARM - Access Rights Manager

» Text chat, voice chat,

video chat, blackboard, — Manageall information

regarding access rights

Figure 6a — IVMCS Interface 6b — IVMCS Control Modules

Modules

Cluster

— Store Engineers
personal and ability
Information,

BP — Business
Processes

— Store business
processes definition
and execution
information

AR — Access Rights
— Store Access rights
for for information

managements and
tasks execution

6¢c — IVMCS Entity Modules

The next step was to formalize this descriptions in Use Cases, which set the base for allowing the
assignment of modules to the students’ groups and let each group work on its side knowing what to
expect from the others. Fig. 7 shows the main Use Cases of each module, using a UML like graphical

language.

Naturally, this was a first version that would evolve during the project. The Entity Modules, for
instance, have the responsibility to store information. Thus their use cases are mainly concerned with
setting and getting information. Nevertheless, whenever a given module needed some other Use Case
from an Entity Module, or any other, a meeting was organized among the involved groups, opinions
were exchanged and the creation of a new Use Case in the design phase took place.
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Figure 5 - Main IVMCS Modules Use Cases

Design
The design phase started with the division of work among distinct groups.

A Design Phase decision was the use of XML. All the communication between modules was
encapsulated in XML messages.

Design Diagrams
At this design stage, each group had to produce two UML diagrams describing their modules.
- The first one was a Class Diagram, identifying what information their module would handle, as
well as the operations it would support. Once more, the ICE methodology was used, making a

distinction of

Interface  Classes, SEND
Control Classes, -ipDestino

and Entity Classes. Internode m’r‘;gges::W

The later ones P TSendTo()

would have an -PORTO

: -NOME

image of the data - SENDG T \

stored in the +RECEIVE() SEND_EMAIL
database. Fig. 8 +SEND_EMAIL() : int

shows part of the *CONSULT, DB) +SendTo()

Class Diagram

created by the CRIPTOGRAFY RECEIVE
students group who Key VL FILE
developed the +Encript( TOnReceve)
module responsible *+Decript() +SET_DB()

for - the Figure 8 — Part of the Internal Communication Module Class
communication Dlagram

between modules.

The second one was a set of UML Collaboration Diagrams, corresponding to each Use Case of
each Module. These diagrams could be Sequence Diagrams, Activity Diagrams or Stat
transition Diagrams and their objective is the description of how each task should be done. The
mainly used collaboration diagrams were Sequence Diagrams due to their fast creation and
interpretation. Fig. 9 shows an example Sequence Diagram made by the students who
implemented the Communication Module.
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Figure 9 — Example Collaboration Diagram

Technology

All implementation work was Java based. Moreover, some groups used UML modeling tools, like
Rational Rose, in order to produce their Design Phase results, as well as use the code generation
ability. Regarding information exchange, the DOM XML API was used. For the Business Process
specification, execution and monitoring, the adopted technology was Workflow.

Development
The development and integration tasks faced some difficulties due to the lack of experience of the

students on distributed systems development. Nevertheless, the final results have been quite
satisfactory due to an extra dedication of the students. The difficulties were concentrated mainly with
message formats (Integration) and some modules development delays. As a result some extra
working evenings were required before the final demonstration...

Lessons Learned
Although these initial editions of the course have shown to be very useful for the students, both in
terms of the theory support regarding VO/VE areas and in the practical team work for a software
development project, some lessons were learned.
Tests Phase — The extra working evenings have shown that the Testing Phase from the
software life cycle perspective should be included in the Lab Work. This has already been
done for the second edition.
Coordinator Group — It turned also clear that a coordinator group among the students was
needed. In the second edition this also has been made, giving that task to the group that had
the less complex module. Their main task was to supervise the design and development
evolution, finding solutions whenever something wrong happens.

Second edition improvements
Moreover, some improvements have also been made for the second edition:

- Design Tool - The decision about the design tool to use was also made by the students. This
was an extra task added to the Designh Phase. Three student groups were created in order to
research and make a presentation about the Rational Rose, MEGA, and a comparison of
both. Eventually, one of the working groups found a third solution — MetaMill, which became
the final choice due to being a less heavy tool with the required modeling graphical
environment and code generation ability.
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Support Infrastructure — Industry collaboration — Another extra task for the Design Phase was

the decision on what technology to be used in the development phase. Here collaboration

from the industry was sought. The contacted enterprises where:

- Sun Microsystems — The J2EE could be a solution to develop such a distributed
architecture. The company offered several copies of the Sun One Starter Kit
Oracle — Here, using the Oracle Databases was an a priori decision, due to their wide
usage in the market. Furthermore, two technical presentations to the students were made
by Oracle engineers. The first one was an overview of the Oracle solutions and the
second one was more focused on the Application Server and Workflow solutions.
Microsoft — The main candidate product from Microsoft to use in the infrastructure
development was the .NET infrastructure, as well as the C# language. Again, a
presentation from an engineer from Microsoft took place, giving the students an overview
of the .NET solution as well as the C# language.

Conclusions

The introduction of this course in the Electrical and Computer Engineering program of UNL, although
with a short history, is being successful and contributing to the preparation of a new generation of
engineers able to play a major role in the deployment of the VE/NVO concept in the Portuguese
industry.

In terms of Lab Work, this course was very useful to the students due to the fact that it is the first
course where the students have to make a real integrated and collaborative engineering work, taking a
problem from the start, where things are neither well specified nor clear, even to the client. Another
new factor for the students was the creation of different pieces of a puzzle that would have to work
integrated in the final demonstration. Naturally this factor implied several extra working hours, but the
result was a very rich experience for the students.

Finally, the students got a good picture of what is needed to support some Virtual Community or
Virtual Enterprise in terms of infrastructures, since they had to develop one solution almost from
scratch.

One of the main difficulties is the synchronization of the theoretical lectures and the progress in the lab
work. As lab sessions are distributed along the semester, it often happens that some base concepts
and models are needed in the lab before they are introduced in the theoretical lectures.

The wide experience acquired by the Robotics and Integrated Manufacturing Group of UNL through
the participation on and leadership of many international research projects on VE/VO was a key
enabling element to support this pilot initiative in the country.

One aspect that needs to be monitored now is how many of these students actually get a job in this
area and which feedback they can give to improve the course.
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Introduction

Nowadays, several courses in the area of Virtual Organizations are already being taught or organized
at different universities worldwide. In the long term, the role of education in this field may be relevant
towards the establishment of the common knowledge and terminology required for the proper
deployment of reference architectures and IT infrastructures, aimed at the support of real-case
collaborative VO scenarios. Thus, it is important to discuss and share educational experiences on VO
within the scope of clusters or forums such as COVE. This paper presents the general organization of
a VO course, currently being taught at the Costa Rican of Technology — ITCR [1], [2].

Background

The Department of Computer Science at ITCR is organized in two main study programs:
- Undergraduate Program: this is a 4-year semester-based program with 166 credits, leading to
a Bachelor Degree in Computer Science.
Master Program: after obtaining the Bachellor Degree, students may continue with their
studies in the Master Program. This is a 2-year semester-based program with 66 credits,
leading to a Scientific (M.Sc.) or Professional (M.P) Master Degree, with specialization options
in Computer Science, Computer Networking, and Information Systems.

The VO course described in this paper has been given twice by the author at ITCR. First, the course
was given as an Elective course at the undergraduate level (I Semester 2003), and later on, as a
Research Seminar course at the Master level (Il Semester 2003). For the first course, a website (in
Spanish) was developed [3], in which students and interested persons can find among other points: a
general description of the course, project specifications, VO-related links, grades, and a news group
(see also Figure 1).

The focus of this paper lies on the Research Seminar on VO currently being taught at the Master
Program.
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Figure 1. Snapshot of VO course website.

General description of the course

The course is described in general terms to the students as follows.

A Virtual Organization (VO) can be defined as a temporal alliance of organizations that work together
in order to share skills, core competencies, and resources in order to better react to business
opportunities [4]. The concepts of Virtual Enterprises, Virtual Laboratories, and Virtual Communities
can be regarded as specific cases of a more generic VO paradigm. This paradigm represents a
growing field of research and development involving different disciplines such as computer science,
industrial engineering, sociology, and business administration.

In relation to the existing information technology that can be applied in the design and implementation
of VE support infrastructures, there is an extremely wide variety of approaches, tools, components,
models and standards that can be considered [5, 6]. In particular, the following general areas need to
be evaluated for their application within a VE infrastructure: distributed/federated information
management systems, workflow management techniques, standard information models and protocols
(e.g. EDI, STEP), ontology management systems, advanced Web applications technology, secure and
reliable communication protocols, high-performance computing environments, distributed object
management architectures, and multi-agent systems among others.

In this course, both guided study and research activities will be conducted regarding the analysis of
fundamental concepts, current trends, and novel applications within the VO paradigm. Furthermore,
during this course the student will acquire the basic knowledge necessary to understand the
underlying technologies and software tools that enable VO platforms in different application domains.
The course will follow a combined theoretical/practical approach with a strong orientation towards
research as the base of the teaching and learning activities. It is expected that during this course,
students will be able to identify and develop possible subjects for their future Master graduation theses
or projects.

Objectives of the course

The main objectives of the course are:
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In-depth study of the VO paradigm focusing on related information technologies and concrete
applications.

Identify and develop possible subjects for graduation theses/projects.

Explore the application of VO concepts within a national context.

Develop in the student basic skills to carry out applied research and publish the corresponding
scientific results.

Aim at the establishment of a research group on VO at the Computer Science Department of
ITCR.

Contents and schedule

The specific contents of the course are described in Table 1. This table indicates the expected
amount of weeks dedicated to each subject (every week, a 3-hours lecture takes place), as well as the
main bibliographic references that may be used. The contents of the course can be roughly divided in
two main parts. The first part (weeks 1 to 6) provides a common background and terminology for the
class, which will serve as the base for further discussions and projects. In this part, a set of specific
VO subjects is analyzed including: an introduction to the paradigm, distributed information
management requirements for VOs, coordination issues, and study cases. During the second part
(weeks 7 to 16), the course is oriented towards special VO topics and projects that are mostly chosen,
presented, and developed by the students themselves. In general, the contents, readings, and
schedule of the course and can be dynamically adjusted depending on the interest and skills of the
specific group of students.

Subject Week References

Introduction to VO paradigm. 2 [4, 6-9]
Concepts, definitions, reference models.

Distributed Information Management Requirements for VOs. 1 [5, 10, 11]

Application of federated database management (FDBM)
architectures to support VO scenarios.

Coordination Requirements within VOs. 1 [12-14]
Application of Workflow Management (WfM) in VOs.

Distributed resource management in VOs. 1 [15-17]
GRID architecture and implementation concepts.

Study cases in VO. 1 [18-20] [15,
E.g. PRODNET, FETISH, Virtual Lab, etc. 16, 21, 22]

Spemal VO topics and related technologies. 10 [23-33]

E.g. virtual communities, current challenges and trends,
ontology management systems, security, web services, etc.
Presentations and discussions of individual seminar
projects.

Table 1. Summary of course contents, schedule, and references per subject.

Projects description

During the course, several projects are defined and given to the students so that they have an
opportunity to apply and further develop the concepts studied during the lectures. A brief summary of
each of the 4 projects assigned during the course is provided below.

Project 1: Definition of a VE Scenario Case

In this project, students must conceive and propose a real-case VE collaborative scenario in a given
sector. Namely, the students must identify a business opportunity in a given application domain, that
can be best satisfied by the proper interoperation of several enterprises acting together as a VE.
Students must then define a realistic collaborative scenario including for instance: general VE goals,
VE partner roles and competencies, and the main information/product flows among VE partners.
Furthermore, a paper describing all the elements of the VE scenario must be written in compliance
with the latest PROVE conference guidelines.
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Project 2 — Description of Research Topic (VO Tool)

The objective of this project is to identify, propose and characterize the research topic that each
student (or group of students) will further analyze during the rest of the course. Therefore, the second
project consists in delivering a proposal for a tool (software component) that will offer a specific set of
functionalities required to support some of the activities involved in a given VO scenario. The
reference scenario can be similar to the one proposed in the first project. The target VO tool must be
an independent and generic software component, and must explicitly incorporate VO-related concepts
such as VO topology, VO partner access rights, VO contracts, etc. Please notice that the VO tool is
defined and proposed by the students themselves, although it must be accepted and approved by the
instructor.

Project 3 — General Design of Proposed VO Tool

The third project consists in the general design of the VO tool that was identified and proposed in the
second project. For this project, the students must write a technical document including a requirement
analysis and general design of the selected tool. The design activities must follow UML as software
development methodology. The technical document must include (among others) the following points:

Requirement analysis.

General system architecture.

Detailed design including use-case specification and class diagrams.

Identification of applicable software development standards or tools (e.g. Java, XML).

Project 4 — Further Design and Prototype Development of VO Tool

In the fourth and last project, students must implement a prototype for the VO support tool, according
to the proposal and design submitted in projects 2 and 3. Basically, Project 4 is a continuation of the
work proposed in previous projects. In addition to the prototype, students must write a Technical
Report describing the final results of the research work carried out during the entire seminar. The best
documents are selected and published as Technical Reports of the Computer Science Department of
ITCR. The results of each project are also discussed during short presentations to the class.

Conclusions and future directions

As main conclusion, it can be mentioned that the VO course presented in this paper has been very
well accepted by students at both undergraduate and Master levels at ITCR. As a result, the course is
planned to be given again in coming semesters in both programs. Regarding future directions, the
possibility of offering a “Virtual Course on Virtual Organizations” (using e-learning techniques) can be
evaluated. Finally, it is clear more textbooks in this area are necessary in order to facilitate education
tasks.
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Ricardo Rabelo,UFSC
rabelo@das.ufsc.br

1 - Needs and current experiences at engineering curricula level (www.das.ufsc.br)

Course of Automation and Systems Engineering
5 years course (8 theoretical semesters + 2 practical semesters)
Multidisciplinary background on Electronic, Manufacturing/Automation, Production Eng. and
Mechanical Eng.
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Needs:
- Educational material: slides, models, “standard” contents, etc.
Suggestions for COVE:
- creating a “text book”;
- exchanging materials ... however, there is the problem of translation the material to
English ...
- A more convincing assumption that VE/VO/NO is a scientific field.
Experiences:

- A module (www.das.ufsc.br/~rabelo/DAS5941) inside a formal course on Enterprise
Integration Systems (in the 9th semester) in the faculty of engineering, basically comprising
the following VE/VO related topics:

0 Logistics (intra and inter-organizational)
SCM
E-Commerce (B2C & B2B)
Foundations on VE/VO
Examples (tools & supporting IT, applications, platforms)
Use of GSIGMA tools to get used with the VE management
Technical report on some of these themes regarding industrial experiences + suggestions
of improvements.

O o0OO0OO0OO0Oo

- At the end of the course the undergraduate students use to go abroad to make their final thesis.

2 — Pos-graduation level at UFSC (www.pgeel.ufsc.br)

It is open of the best Programs in Brazil, receiving an average of 150 students per year.

MSc: 2 years, organized in trimesters
9 courses (from a long list): 27 credits
PhD: 4 years (9 courses [from the Master] + 4 courses)

- Prof. Rabelo has currently 11 MSc. (4 thesis defended recently) and 4 Ph.D. students working on
VE/VO-related themes;

All of them are integrated in research projects (www.gsigma-grucon.ufsc.br);
- A module inside the course about Multi-Agent Systems in the formal post-graduation program

The students must implement a system based on a predefined list of VE-related issues +
respective technical report;
- A sub module of VE/VO inside the course Advanced Manufacturing Systems in a periodic
specialization course on Manufacturing Automation.

3 — Continuous education

-4 MSc. and 1 Ph.D. students are professionals (i.e. not full time students);

- A web-based tool on Advanced SCM/VE is planned to be developed for teaching and training
purposes (based on the system that UFSC has developed for VE Management).

4 — Needs and Opportunities for Collaboration

“sandwich” Ph.D. mode (with an agreed selection procedure);

MSc. thesis on common interest topics;

Exchange of undergraduate students;

Exchange of IT supporting tools for educational purposes;

Lectures missions (up to 2 weeks, for instance)  common visions  joint papers.

Problem: How to finance this plan?
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Some Insights Toward a Graduate Program in USA

Ted Goranson, Advanced Enterprise Research Office

A New Graduate Center

The graduate program should include the advanced virtual enterprise as a key business model. It
should also BE an advanced virtual enterprise, involving at least two universities. "Distance Learning"
technologies should be employed, with the university partners already leaders in those technologies.

The program must be thoroughly interdisciplinary, including at least the Business (or Management)
School, the Computer Science School or Department and the Engineering School (usually either the
Industrial Engineering or Engineering Management Group). The key point here is that the new
program must not be in any one school, and particularly not slight the business school for reasons
reported at the end of this document.

The graduate program should follow a model established by MIT several decades ago and widely
used in US research universities. In this model, a new center is formed, but it is largely staffed by
professors in other schools. It is not in any one school. Graduate students study under the aegis of the
center but actually get degrees in their home department, albeit with the new degree type of the
center. For instance, computer science students can study in the Media Lab at MIT and get a
doctorate in Media Studies, but from the Computer Science Department.

The curriculum needs to have three layers:

-- A certain core of principles related to the new business models, relating to the how infrastructures
work and the taxonomies of market forces. It is presumed that this core be simply folded into the
curriculum of the "home" departments after being designed by consensus.

-- A second core dealing with controversies and strategies, also emerging trends and research. This
will be developed and taught within the new center, changing each term of course. Metrics of different
types will form a core of this study.

-- A third level designed by each student opportunistically depending on his/her interests and home
department.

All three of these extend beyond what Europeans call ICT.

Neither the topic that concerns the center, nor the name of the center should be limited to VE/VO.
That term has already been hijacked to ordinarily mean doing business via information infrastructure
across distributed firms. The topic (and name) should be "Enterprise Transformation" for three
reasons:

-- It avoids the mundane associations of e-business and what usually passes for VO work these days.
In the near future, that will seem even less extraordinary.

-- It allows a "whole system" approach that includes technology infrastructure in the context of other
important infrastructures.

-- It provides for a two-pronged study: not only how future infrastructures might be structured and
behave but also the meta-infrastructure to get us from here to there. This would concern both the
individual firm or enterprise (as now) and also the larger changes in the environment that may be
necessary. That means that Political Science, Law School, and Media Studies Departments might be
engaged. This also sells well in industry.

-- As with any meaningful program, the new center will engage industry. It will do applied research, but
only when it fits the charter. That leaves the ordinary "applied research" to the home departments. A
co-op program will be established with industry leaders and relevant government labs.

A Recent Study
We participated in a recent study that had alarming conclusions that informed the above.
The study was among the 50 top industrial value chains in the world. Previous studies had identified

seven major "integration blocks" within these enterprises. These are generally accepted now among
market analysts and reflect major market sectors. These sectors are not natural parsings of an
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enterprise from any particular perspective other than being observed as those that exist and are sold
into by infrastructure suppliers and consultants. They are:

Design/Engineering Infrastructure (PDM)

Accounting Infrastructure (ABM)

Sales/Marketing Infrastructure (CRM)

Financial Infrastructure (BSC, EVA)

Strategic Planning Infrastructure (KM)

Legal Infrastructure

Operations Infrastructure (ERP plus the COVE technologies)

All of these "enterprise integration" solutions compete with the others for control over the enterprise.

* '(+

COVE was one of the main co-sponsors of PRO-VE'03 — 4th IFIP Working
Conference on Infrastructures for Virtual Enterprises, held in Lugano, Switzerland,
29-31 October 2003.

The Call for Papers attracted 105 submissions of which 59 were selected for PRO-VE'02
presentation at the conference.

In addition to the submitted papers, several additional presentations were included
in the program, as part of 3 workshops:

- Made-to-Fit Business Networks, Business Models & Information Technologies
- Industrial Practices for Virtual Organisations
- Swiss Industrial Cases and Posters Presentations

Two invited talks were also included in the program.
More information on the program can be found at www.pro-ve.org => PRO-VE’03.

The conference was attended by about 105
participants. 13 COVE members attended the
conference.

The proceedings were published by Kluwer
Academic Publishers:

Processes and Foundations for Virtual
Organizations (L. M. Camarinha-Matos, H.
Afsarmanesh, Editors).

PRO-VE'03 was also an opportunity to organize a
COVE meeting devoted to the topic of Education and
training on VE/VO.

#% &" ()

COVE sponsors BASYS'04 — 6" IFIP Conference on Information Technology for Balanced Automation
Systems in Production and Services, to be held in Vienna, Austria, 27-29 Sep 04.

BASYS 2004 will address Information Technology for Balanced Automation Systems in Manufacturing
and Services. The focus of the conference will be to explore new challenges faced by the integration
of Knowledge and Technology as major drivers for business changes considering Product and
Services Life Cycles.

BASYS’'04 includes 4 tracks:
- Multi-agent and holonic systems in manufacturing
- Networked enterprises
- Integrated design and assembly
- Machine learning and data mining in industry
Further information: http://www.ifs.tuwien.ac.at/basys2004/
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Next PRO-VE conference, a flagship of COVE, will take place in
Toulouse, France.

Date: 23-26 August 2004.

The Call for Papers will appear soon on the web site: www.pro-ve.org.

This conference continues a series of successful conferences of PRO-VE'99
(held in Porto, Portugal), PRO-VE 2000 (held in Florianépolis, Brazil), PRO-
VE'02 (held in Sesimbra, Portugal), and PRO-VE'03 (held in Lugano,
Switzerland).

TOPICS:

- Dynamic Virtual Organizations

Interoperability in CNO

Business ecosystems and emerging collaboration forms
Reference models and modelling approaches

Breeding environments and brokerage

Management of distributed activities and distributed information
Knowledge management in CNO

Ontologies in CNO

Contracts management in CNO

Legal frameworks

Professional Virtual Communities

Reference models

Mobility and Virtual Enterprises

New value systems and performance measurement
E-Services and service markets

New technological support for CNO: MAS, Grid, mobile / pervasive computing
Formal models and theories for CNO

E-Science and Virtual Laboratories

Trust building processes

Business models

Innovation and risk management

Case studies: Manufacturing, Construction, Health Care, Pharmaceutical industry, Tourism, Services,

NGOs, etc.
PRO-VE'04 is organized as part of the IFIP World Computer Congress. wcc V& wos
88
WWW.Pr 0-vVe.org g
=
www.wcc2004.0rg - g \

The conference will take place at the Pierre Baudis Convention Center (Centre de Congres Pierre
Baudis), downtown Toulouse.

A new book on the research challenges for collaborative networks and a proposal for a research
agenda was prepared by the THINKcreative project, which also includes contributions from several
COVE members:

COLLABORATIVE NETWORKED ORGANIZATIONS
A research agenda for emerging business models
L. M. Camarinha-Matos, H. Afsarmanesh (Editors)

The book will be published by Kluwer Academic Publishers in March 2004.
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The IST program of the European Commission launched a number of initiatives on virtual
organizations / virtual enterprises that have a very close relationship with the scope and objectives of
COVE. Three of these initiatives are:

01 -
Thinking network of experts on emerging smart organizations
Jun 2001 — Mar 2004

THINKCcreative aims at establishing a working group to act as a European
advisory group in the area of smart and emerging organizations in the
framework of the "knowledge and skills economy". The general goal is to
identify and characterize the emerging organizational forms, the required

. infrastructures, modeling and application tools, and socio-organizational
THWK@T@@@V@ needs for the next 5, 10, and 20 years.

Specific goals include:
Characterization of these evolving and highly unpredictable systems;
Identification of required tools;
Understanding of cooperation forms, and suitable agreement models;
Clarification of the new relationships between humans and organizations (stationary
workers, teleworkers, e-lancers);
Definition of new value systems and performance measures for intangible assets;
Identification of necessary inter-linking between global production and the local
customization;
Identification of training requirements and social needs.
THINKCcreative is a network of recognized experts from Academia and Industry in different regions of
Europe, who have complementary expertise in the areas such as: smart and virtual organizations,
collaborative systems, interoperation, knowledge and information management, business process
modeling, social and ethical issues, and electronic business.
4 COVE members are involved in THINKcreative.
More information can be found at: www.thinkcreative.org.

£ The overall aim of VOSTER is to collect, analyze and synthesize the results

Fad -~ from a number of leading European research projects on Virtual Organization
4//_ n -~ (VO), i.e. “geographically distributed, functionally and culturally diverse,
e _ dynamic and agile organizational entities linked through ICT”. In addition to the

P Pz 7 European projects, and although taking into account the limited resources

available, VOSTER also intends to consider some relevant projects from other
geographical areas (e.g. USA, Canada, Australia, Mexico, Brazil, Japan).
4 COVE members are involved in VOSTER.

2

Roadmap design for collaborative virtual organizations in dynamic business ecosystems
Jul 2002-Jun 2003

VOmap aims to identify and characterize the key challenges, required multi-
disciplinary constituency, and an implementation plan for a comprehensive
initiative to affirm the EU leadership on emerging collaborative virtual
organizations (VO). VOmap focuses on the feasibility study and developing a
roadmap to the necessary integrated research and technological development, with the aim to
address the full innovation cycle of a sustainable new generation of businesses with the wide industrial
impact. Further scientific and technical objectives include: Consolidate multi-disciplinary paradigms,
Establish a clear baseline and wide consensus on concepts and terminology; Identify future scenarios,
Build a vision of future VOs, Understand and characterize the VO nesting environments, Plan the
necessary IT and non-IT developments based on a common reference model; Design a strategy and
implementation mechanisms for a major initiative on VO.
3 COVE members are involved in VOmap.
More information can be found at: www.vomap.org.
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