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Abstract

The paper presents some aspects regarding thetioasddf submitting the proposal of
introducing new interactive learning methods fdelbng learning in Transilvania
University of Brasov: problem based and projecsduhalearning methods, as the most
appropriate for this type of learning. In the satime, the partnership, objectives,
learning activities, main outcomes and dissemimatb the results of COMPLETE
project are presented.

1 INTRODUCTION

Living in a world where the progress of science &xhnology is in a greater and greater
progress, where individuals are confronted to i concerning time management, e-
learning, the delivery of learning, training anduedtion program by electronic means is
welcome. It replaces the face-to-face learning oeeths a traditional method of teaching and
learning.

1.1 Lifelong Learning. Concept

As it is stated in thélemorandunof the European Commission, the definition usadtlie
concept of lifelong learning isall purposeful learning activity, undertaken or an-going
basis with the aim of improving knowledge, skilisl@ompetenceor, in other terms, lifelong
learning basically comes from the concept accortiingyhich: it is never too soon or to late
for learning; a philosophical concern existing iffatent organisations. Lifelong learning is
open to new ideas, encourages decision-makingpeovides skills, attitudes and behaviours.
Learning opportunities at all ages and in varioustexts are offered the individuals.

The Communicationfrom the Commission, 200aking a European area of Lifelong
Learning a reality« revises the definition of lifelong learning to phasise the importance of
its four broad objectives of active citizenship,rqmmal fulfilment, social inclusion, and
employability, and to encompass the full rangearfrfal, non-formal and informal learning
activity.

The main issues and areas of work identified are:

Valuing learning: valuing formal diplomas and certificates and fiormal and informal
learning in all sectors.

Investing time and moneyin learning: increased investment and targetedifighare called
for, along with mechanisms for increasing privaeeistment.

Encouraging and supportinglearning at the work place, including in SMEs.

Guidance and counselling ensure that everyone can easily access goodygudbrmation
and advice about learning opportunities througliurbpe and throughout their lives.
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Work should focus oproviding opportunities to acquire and/or update basic skills,
including the new basic skills, such as IT skifisteign languages, technological culture,
entrepreneurship and social skills.»

Lifelong education is a form of pedagogy accom@askthrough distance learning, e-learning,
continuing education among other forms. For thoke want to improve their qualification,
bring their skills up to date or retrain for a néme of work, lifelong learning education
system includes postgraduate programs.

The acceleration of scientific and technologicalgpess is one of the major reasons for which
lifelong education has become so important.

The concept of lifelong learning includes learnfagpersonal, civic and social as well as for
employment-related purposes. It takes place inautside the formal education and training
systems.

Lifelong learning implies raising investment ingpée and knowledge; promoting the
acquisition of basic skills, including digital Ifecy; and broadening opportunities for
innovative, more flexible forms of learning.

1.2 Innovative Methods of Learning

For university, education process provides a stiftiaimee-centred learning and is aimed at
equipping them with attitudes and skills to leawn themselves both in formal education and
long after they have graduated, at recognizing teatning occurs in a wide variety of
contexts both in the academic and non-academimgettand beyond, in the community.
Education in this academic context is a broad ga#iter than an educational process.
Trainees are taught how to plan their own reseprofect, how to be active in organising the
information and the other resources, how to leaomfexperts in other fields, how to
integrate knowledge from different subject areagnvhequired and, not the least, how to use
different learning strategies for different sitwais.

The starting point in our approach in designing gioals of the project was the mismatch
between what is taught to the students or formefestts and what industry needs.

Many institutions are moving towards problem-baseaining as a solution to producing
graduates who are creative, can thing critically analytically and are able to solve problems
specific to different situations. One of the way eam reach this goal is the use of multimedia
technology as an innovative teaching and learnitngtegy in a problem-based learning
environment by giving the trainees in ETEE a mudtilia project to train them in the skill set.
This purpose is to access the trainees’ skillgamfng and solving problems. They work in
groups and each group has to pick a topic for g@ijject, designing it and developing it.
Problem-based Learning and Project-based Learnintgractive Learning Methods

Since knowledge is no longer an end but a meargdating better problem solvers and
encourages lifelong learning, problem-based legraimd project-based learning is becoming
popular in academic institutions as a tool to asislithe inadequacies of traditional teaching.
This one does not encourage students or traineegid@stion what they have learnt or to
associate with previously acquired knowledge; pobbased learning is seen as an
innovative measure to encourage students/traineekedarn how to learn, via real-life
problems.

The query “why do we need to know this?” is repthby the question “what do we need to
know?”. Asking this later question, students becoegponsible for their own learning; they
tap into their creative resources, they developdtion and focus. In this context, teachers
become mentors and facilitators. They move amowogpg, directing students’ discussions
and energies when appropriate. The teachers-meattdtisate skills, focus efforts, foster
resourcefulness and maintain an interactive clinedtéearning. By using problem-based
learning and project-based learning, by decentrglizzthe classroom, students/trainees
discover the latitude to explore ideas and exptiessiselves. They must engage others and

6



IDENTITY : 229930-CP-1-2006-1-RO-MINERVA-M

confront ideas to them. They feel the advantagactie learning. They can decide how to
proceed and express themselves. If knowledge meafsmation, it also means
understanding. Therefore, we need to provide oppires for the trainees to foster
understanding and problem-based learning and prbgsed learning as interactive methods
provide such opportunities.

2 COMPLETE PROJECT

Training in the field of Energy, Transport and Eowiment Engineering (ETEE) is of a major
consequence in the university’s educational practic

2.1 Objective and Partnership

The main objective of COMPLETE project is to deyeloew strategies for increasing the
trainers’ lifelong teaching and learning competeanog using interactive methods and modern
training programmes in Energy—Transport-Environntemgineering (ETEE).

The partnership of project comprises:

P1-“Transilvania” University of Brasov-Romania;

P2-Gent University Belgium;

P3-Paris 7-Denis Didrot University—France;

P4-Laboratorio delle Idee-Italy;

P5-UNINOVA-Development Institute for New TechnolegPortugal; P6-
ARCE- Romania Agency for Energy Conservation-Rormaani

P7-AsTEC- TEMPUS-Association for Continuing Educati

P8- INAR-Road Vehicle Institute Brasov-Romania;

P9-Louis Pasteur University-France.

2.2 The Aims
The specific aims of COMPLETE project are:

1. Training of trainers in energy-transport-environneangineering (ETEE) by applying an

innovative approach of the lifelong teaching ararteng process

Updating and upgrading trainers’ didactical compeés through designing and developing
the training programmes in ETEE (target group latlopt and implement two interactive,

interdisciplinary and complementary methods - Rrobbased Learning (PbL) and Project-
based Learning (PjL) — in connection with web-bakssdning, peer-tutoring, mentoring and
assessment - as elements of an innovative approach;

Improving the European dimension of trainers amdriers through designing and developing
a training module for the development of linguistommunication and ITC competences.

2. Producing the practical tools required for impgienting this innovative approach:
Developing and adapting an e-lifelong learning fpla, taking into account the training
needs in energy -transport - environment engingevimere the new e-products are included;
Designing and developing e-products (e-learningects) in ETEE domains, facilitating
interactive and innovative teaching and learninghoés.

3. Applying and using the human and material resesrof the partners in ETEE training

programmes:

Organizing and developing training programmes irEETdomains (target group II) using

interactive, interdisciplinary and complementargaining methods. Case studies, good-
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practice projects designed and developed in thadraf these programmes will enrich the e-
platform resources;

Developing a Lifelong Learning Center in ETEE foelidering training programs, for
counseling and expertise, facilitating the collestiexchange and dissemination among
partners and allowing the extension of the intévadraining methods through a transnational
network

2.3 The Outcomes of the project:

» Upgrading and updating of trainers’ competencdsTEE;

» Developing: web-site and e-learning platform witbesific functions for lifelong
learning and long distance learning;

» User e-guide for the e-platform;

» Didactical software with specific topics (e-prods)cto include interdisciplinary and
interactive methods in the field of ETEE, in Ronaanand English;

» Case studies and good practice projects in theogewp area implemented on e-
platform;

» Lifelong Learning Center and transnational netwiarETEE.

2.4 Training Activities

The courses held within the COMPLETE project fog thaching staff of the university and
for the specialists and experts in ETEE domainba®sed on these two modern methods of
learning, problem and project-based learning. Téeson would be the following: it is an
instructional method characterized by the use afwerld problems in the fields of transport,
energy and environment engineering, as a contexhéotrainees to learn critical thinking and
problem solving skills, and acquire knowledge & #ssential concepts of the course.

Using problem/ project —based learning, trainezgime long learning skills, which include
the ability, to find and use appropriate learniegaurces. The teacher/mentor must guide,
probe and support trainees’ initiatives, direcpmvide easy solutions. This learning method
empowers the students to take a responsible rateinlearning.

Trainers have used projects as a supplement to doeirse of instruction. Students are
involved in studying and interacting with the reedrld around them and a project-based
learning is thus conducting educators, schools, nconities, universities and other
organisations to explore aspects of project-basarhing. This renewed interest is due to the
project opportunities conveyed by the Internet &drld Wide Web. The Internet adds
valuable dimensions to a project-based experiem@ed within COMPLETE project.
Multimedia is an additional tool to meet these ieguents. By using these modern
technologies that facilitate the communication, weend to further develop the student’s
ability to become creative and critical thinkersdaamalysers, as well as problem solvers,
within this multimedia-oriented problem-based |éagn environment. Trainees, -either
students or experts and specialist in energy, p@hsand environment engineering are
surveyed on their attitudes and skills as a team.

The results can show that the trainees are pogiiweards the project, enjoy teamwork, are
able to thing critically and become active partigifs in their learning process.

Therefore, multimedia-oriented projects, combindthwnteractive methods of learning can
be used alternatively as innovative and effectioelst in a problem-based learning
environment for the acquisition of problem-solvsiglls in ETEE.

The group of trainees are given a survey on theagness of work and are interviewed
individually. The survey consists of questionsdeess their interest in group work or whether
or not they were motivated in the development eirtivork. The survey tries to gauge their
level of understanding and their critical thinkisiglls, as well as how they worked as a team.
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This constructivist way of learning becomes moré arore relevant as far as the students or
the trainees participate actively in their own iteag process and construct their own
knowledge

2.5 Complete Centre

The COMPLETE Centre can be a considered a probksaée learning lab, home of an
integrated research and curriculum developmenttdtianched in 2006 in the Department of
Mechanical Engineering dransilvaniaUniversity of Brasov, Romania.

The PBL Lab's goal is to be leaders in global tearkiwtogether with our partners in the
project.

To engage graduate and undergraduate student#tyfaad industry practitioners in multi-
disciplinary, collaborative, geographically distritbd problem-based learning activities.
Problem-based learning is a process of teachingemarding that focuses on probldrased,
projectcentred activities that produce a product. Probbersed learning will be based on re-
engineering processdlat bring peopldrom different disciplines — transport, energy and
environment engineering - together.

The objectives are to develop, implement, test,ladepand assess radically new and
innovative are: collaboration technologies, leagniachnologies, knowledge capture, sharing
and re-use technologies, workspaces learning antt #Wat support collaborative, cross-
disciplinary, geographically distributed teamworiddearning processes.

2.6 Dissemination of results

The dissemination strategy of the COMPLETE projecénsure that the project results will
be used as regards the target group | and Il inEEad potential users has in view:
« Communication among partners, target groups anengat users about the different
stages and results of the running project;
» Organizing the events (conferences, seminarsagdicated to informing the partners
about the results of the projects;
» Organizing the demonstrations of the good practddle project.
The dissemination strategy is carried out by:
» Designing, developing and providing disseminaticatarials;
» Establishing the ways and means of disseminationatérials;
* Using the partnership of the project for dissemamat
» Monitoring the dissemination activities.

3 CONCLUSIONS

Project COMPLETE move towards the constructivisiriéng mode, which is student-
centric. In this context, the students had to the& prior knowledge in other disciplines to
breakdown the problem into component parts, and siyathesize and re-construct a possible
solution.

This experience is invaluable in creating a newegation of effective problem-solvers for the
current industry needs and through this respondbdorequirement of Europe’s policy as
lifelong learning is for the European Union the ding principle for the development of
education and training policy. While promoting sdcinclusion and personal fulfilment,
lifelong learning develops people’s employabilitydaadaptability and is therefore a core
element of the job and growth strategy.

Lifelong learning promotes the goals and ambitioh&uropean countries to become more
inclusive, tolerant and democratic. It promises EBumrope in which citizens have the
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opportunity and ability to realize their ambitioasd to participate into building a better
society.

Learning and investment in human capital is asdedi with greater civic participation,
higher-reported well-being and lower criminalityigHer levels of education and continuous
learning make an important contribution to reducimgequalities and preventing
marginalisation.

Lifelong learning takes a comprehensive view of theply and demand for learning
opportunities. It values knowledge and competergi@egl in all spheres of modern life,
relevant to coping with modern society ( accordittg the Communicationfrom the
Commission, 2001 Making a European Area of Lifelong Learning a Rigali
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Abstract:

The paper presents the Minerva project “Individaeli Learning Enhanced by Virtual
Reality”. The rationale, the objectives and thee&otpd results are presented.

1 Introduction

The Minerva Action seeks to promote European cadjmar in the field of Open and Distance
Learning (ODL) and Information and Communicatiorcieology (ICT) in education. [1, 2]

The Action has three main objectives:

— To promote understanding among teachers, learderssion-makers and the public at
large of the implications of ODL and ICT for eduoat as well as the critical and
responsible use of ICT for educational purposes;

— To ensure that pedagogical considerations are givepper weight in the development of
ICT and multimedia-based educational products amdces;

— To promote access to improved methods and edueatiesources as well as to results
and best practices in this field.

Minerva supports four major types of activity:

— Projects to better understand and support innavalibese are research actions, targeted
studies and comparative analyses in order to ingrmderstanding of the impact of ICT
and ODL models on the organisation of teaching@nthe learning process.

— Activities to design new teaching methods and resesi for the development of
innovative learning environments.

— Activities intended to communicate and provide asc® the results of projects in order
to increase their dissemination and generalisefrastice.

— Projects intended to network and encourage the aggeh of ideas and experience
connected with the use of ICT in education and v@bL. Cooperation is encouraged
between designers, users and those in positicgspbnsibility in education and training.

IDENTITY [3] project proposes an innovative leamischeme in which VR is the main
feature. It proposes innovative VR tools to helmdsnts to learn wherever they choose at the
fullness of their individual ability, considerindghat Individualized learning represents a
mandatory part in any educational process and tbee refficient is the better educational
results are obtained. The material to be usedemidible active, self-controlled, personalized
and flexible learning. The proposed innovative sehewhich integrates the VR based e-
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learning, practical laboratory activity and faceface tutorial, performs new trends in
learning.

el 1) ENEY
18 /Q__/
oyl \ | RE }

Objectives :Targetgroupr Outputs 'Innovative aspects_ PARTHERSHIP Committee .Work plan Dissemination Documents

Partnership
No. Partner name Country Web adress
F1 Transilvania University of Brasaov I I ROMARIA httpifwaw . unithvro
P2 Noema-CHl Oy aff FiNLAND o fi

F3 The Technical University of imenau || GERMANY hitp:iwwew tu-ilmenad. de

P4 DIBE - University of Genoa I I ITALY hitp: e dibe unige.it

PS5 Labaratorio delle Idee | BN hittp: A labides.com

F& Universidade Mova de Lishoa E FORTUGAL i et unl.pt

P7  SIEMENSPSE B B rousns A pae.siemens.ra/
F& Technical University of Kaosice E SLOVAK REPUBLIC w.feituke sk

Fa The Swedizsh TelePed. Knowledge Centre == SWEDEMN hitp:iiwanw pedagogic.com
F10 EMMERCE EEIG == SWEDEM hitp:ifaanw emimerce. net

© 2006 - Tran:

The project webpagéittp://iesc.unitbv.ro/identity/

2 |IDENTITY project

2.1 Rationale and Background

Nowadays there are significant constraints for tii@dern educational process: time (too
short), space (too few), and equipment (too expehsDigital technology permits significant
changes in the way in which learning and teachireg quided. It affects the information
sources, the interactions that strengthen learmmbteaching. It is remodeling the time, place
and pace of education and it has the potentiahtoease the accessibility of education to
increasing number of people. Such learning enviemnallows diversity, complexity and
flexibility.

Existing background, in terms of infrastructure axgertise of project partnership:

Consortium’s universities

— Transilvania University the project promoter, has performed, in the fas years, a
plentiful activity in developing new e-Learning pects integrated with remote
experiments. Therefore we mention here the pilojgat Virtual-Electro-Lab, RO / 01/ B
| F/ PP 141024 and the project SoftLab RO/200B88223/EX in the frame of Leonardo
da Vinci program. As a result, Transilvania Univisrés able to provide, for this project,
e-Learning products related to the following topiEtectric Circuits, Analog and Digital
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Electronics, Electrical Machines and Drives, Measwnt & Automated Test Systems,
Home appliance systems.

— Technische Universitat IlImenalhas experiences with Gender-Mainstreaming aspects
technical orientated projects with networked, idisciplinary and comprehensive
research targets and has extensive experienceduqng didactical e-learning material
for students in electrical engineering domain. Thellmenau is the centre in the network
of research, development and transfer institutadriee Technology Development Area of
lImenau called Technologie Region Iimenau.

— The Department of Biophysical and Electronic Engieeng (DIBE) of the University of
Genoa (IT) has an extensive experience in deveajopimricula and learning materials in
the field of electronics and has participated imesal European projects in the field of
Open and Distance Learning. The specific skillsoudedge and experience relevant to
this proposal include: development of interactigarhing material and tools, design and
maintenance of remote laboratories and instrumientattontrol, models, network based
project learning methodology, learning object dfisstion and metadata handling

— Universidade Nova de Lishgarhe main focus regarding scientific and technwialg
issues of the group from UNL-FCT that will contribuo this proposal is around digital
systems, reconfigurable and embedded systems agndés the framework of Electrical
and Computer Engineering. The group has been iadolm research and development
projects at Portuguese, European and Ibero-Amelieets, within several programs. The
following projects can be referred ESPRIT INNOVA99B-99), IST DOTS (2000-02),
Leonardo da Vinci VIRTUALELECTROLAB (2002-04) andGBAPLETE (2005-07),
SOCRATES EUI-Net (2004-07) and THIERE-DISS (2005).

— Technical University of KosiceFaculty of Electrical Engineering and Informaties
and/or was involved into several projects on adedrg-learning from field of electrical
engineering where it should be mentioned: ,HumamsdReces for Managing Modern
Broadband Telecommunication Networks®, TELEHUMAN;ednardo da Vinci,
SK/98/2/06420/P1/11.1.1.c/CONT, www.elfa.sk/teleham 1999-2001 (development of
12 modules - in field of telecommunication networkstandardisation of Curriculum for
Electrical Machines Using Multimedia“; TEMPUS, JEFD-16127-2001, 2002-2004;
www.machines.cg.ac.yu — development of a moduleléatrical machines featured with
animations; ,Interactive and Unified E-Based Edigratand Training in Electrical
Engineering“, INETELE. Leonardo do Vinci, CZzZ/02/BRP/ 134009, 2002-05,
www.tuke.sk/inetele, development of 20 higly intgiee e-learning modules from field of
electrical engineering; ,Efficient E-Learning Netko Services Establishment for
Education without Borders* eEDUSER. Leonardo do c¥inSK/02/B/P/PP/142256,
www.eeduser.com, development of an educationaapenabling to create virtual classes

Consortium’s private companies:

— Noema-CMI Oy is consultancy company with specialities in theaar of enterprise
development, telematics, on-line learning, flexim®rking, virtual organisation and
community building as well as development of catlietiive initiatives for telematic
centres focusing on collaborative work and learriogrgemote areas

— Laboratorio delle Idegits business activities are oriented towardsfallewing areas:
business consulting (concentrating on marketingnmanications, human resource
management, quality systems) research, design awmdlapment of training activities
(with special emphasis on equal opportunity, em&eg@urism and job creation), and the
production of multimedia products, both as publisired development partner.

— Siemens PSE Romanie part of the well known world company Siemens G€rmany,
it provides services for PSE business units foqusin system development, system
integration, product supports in the 1&C, energy aolutions business for partners in
Romania and word wide. The enterprise is focusedi@signing programs for a wide
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category of applications, such as: mobile commuitnasystems, fixed telephony
systems, energy and information, learning systamg,so on.

— The Swedish TelePedagogic Knowledge Centre, or STPK a 'Knowledge broker'
organisation in the areas of telematics, multimeeliearning and e-commerce. STPKC is
located in Nykoping, Sweden, and has a market auyemot only Sweden but also
Eastern and Western Europe as well as Asia andaAfri

— EMMERCE EEIG is a European company focusing on bringing theliness for the
future to organisations with an integrated viewbaith business and technology, in terms
of concepts and practice.

2.2 Project objectives

The overall project objective is to produce a highel quality learning environment in an
academic European network ensuring an open acedasgptoved educational resources, as
well as to the best practices.

As specific objectives the IDENTITY project aims to

1. implementing an innovative learning scheme for ecirgy the individualized learning
using VR;

2. improving the learning performances at higher etiondevel;

3. assuring an efficient professional insertion;

4. encouraging introducing VR experiences in the itliglized learning to better
prepare electrical engineering students for lifegltearning;

5. improving the teaching activity by using e-couraes e-tutorial specific methods and
didactical materials;

6. promoting a better understanding among differembrac(students, teachers, project-

coordinators, decision makers and the public aelaiof the role, importance and
benefit of VR for education by setting up an opa&mwlpfor exchange of ideas and

experience;

7. sharing the partnership’s existing VR resourcesgtaon a preliminary consolidated
report, in order to contribute for a compatible Ification of students in electrical
domain;

8. consolidating and expanding of the already existioitpborations, among the partners

involved in the project, by an integrated, compiamd expandable VR learning

resources centre with the purpose of obtainingfitient interconnection among the

project involved European universities and allomamgmotion of the projects results;
9. creating of closer links between universities awl/regional industrial enterprises;

2.3 Target group

The _primary target groypvhich will benefit directly from the outputs /quiucts and activities
of the project, is composed of tutors and studentslled in educational process at university
level, in electrical engineering domain. The priynaarget group includes also working
people and/or unemployed people involved in lifgldraining and re-qualification processes.

The main section of population which eventuallylwinefit of the project results involves
around 200-300 students (undergraduate & postgteguper year, as well as 100-150
participants at Continuing Education/Adult Educatiforms and 30 teachers/educators/
trainers
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The secondary target groypshich will benefit indirectly from the outputspfoducts and

activities of the project, are:

Organizations

— Industrial high-schools, technical colleges, engiirey faculties, which need to meet the
requirements of the labor market.

— Industrial companies, small and medium enterpr(8MEs), which need to adapt the
professional profile of their employees to the newechnologies.

— Agencies for Occupational and Professional Formatighich need the best (re)training
courses.

Sector

The industry, particularly the electrical domamjn a spectacular revival that requires a large

number of high qualified personnel (young and reeoted) on a trans-national European

labor market.

3 Project main expected results

— Consolidated report concerning the using of VR andremote experiments in
education
Description A contribution to the state of the art that caméarefreshed needs analysis,
evaluation of each partner appropriate resourcesclimark the solution using remote
experiment and VR which are in use today; instangiconcerning the suitable solutions
for existing resources integration; proper orgatiwzrenl pattern of EILE and VR-LRC for
sharing the existing resources.

— Project guideline
Description Document that states the main coordinates optbgct progress including
the dissemination and valorization activities titable.

— EILE & VR-LRC design documentation
Description A document containing a detailed design concgrreach module to be
developed, technologies and tools to be used withplementation process.

— Project web page
Description A web page representing the access point to BikdEVR-LRC consisting of
two sections: public section that provides inforimraion the project aims and outputs and
the private section that provides access to EILEE\AR-LRC.

— Enhanced Individualized Learning Environment (EILE)
Description EILE will be dedicated to endorse the asynchreni@arning part, without
time-constraints, also untied to space or mobitigtrictions — distance-learning and
ubiquitous (mobile) m-learning, respectively. ElpEovides each student and tutor with a
“tailored panel” to identify the student’s learningeds and the adequate adjustments and
to assure an efficient progress of each studentE Elso provides each student with
access to the VR-LRC needed to learn to the fullre#stheir individual ability. “Tutor
panel” main menu includes the following major fuons: module-course information;
student assistance; student progress reports,ppoastice guide “Student panel” main
menu includes the following major functions: leagninformation, progress information;
resources (VR-LRC) access; contacts (tutor, stsdeawiministrative desk).
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—

—

—

VR-Learning Resources Centre (VR-LRC)

Description VR-LRC consists of a structured, compliant andpasmdable learning
resource repository aimed to give support to tlhelestits mostly for performing remote
experiments by using VR applications (multimediadurcts), in order to improve the
student practical skills before and after executiagl experiments. VR-LRC can be
accessed by EILE but it could be used separatedy asdependent product to be included
in various e-learning platforms. IDENTITY projeptoposes a VR-LRC that covers a
specific domain: electrical engineering. As a resgbk VR applications to be included in
VR-LRC will be related to the following topics: Eleic Circuits, Analog and Digital
Electronics, Electrical Machines and Drives, Measwnt & Automated Test Systems,
Home appliance systems and Industrial Process @oMR-LRC will include not only
VR applications but also traditional learning metkein electronic format. VR-LRC is to
integrate already available appropriate e-learngngducts provided by the project
partnership (based on an intellectual propertytsigigreement).

Educational report

Description The report presents the results of the actioaaneh analysis concerning the
EILE impact on the learning process, obtained bygaring the performances of students
that are using the proposed environment (experiahgmnoup) with the performances of
students using traditional learning (control grouphe report will contain data on
academic progress registered and the motivatidtitides of the students which use the
new learning environment, including gender diffeenand students profiles. The report
includes Educational activities on certain subjetgachers’ notes and additional material
developed by the participating institutions for iepentation the system in the regular
educational activity. The report is to be useddnchers and project participants in order
to take full advantage of what the proposed systasito offer for their students.

Examples of good practice

Description A handbook presenting examples of good practesebing the educational

activities and additional material on chosen subj@mplemented in universities located
in various countries. The examples of good prasticél be accompanied by quality

criteria indicators used in the assessment (sucexasnples of differentiation by level of

difficulty, degree of attractiveness, and so onfe Thandbook is intended to give a
complete view of matters concerning the implemeonatf the project.
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Introduction

This implementation chapter of the project's dissgtion and valorisation strategy
document has the aim to provide all concerned thighconceptual basis and the contractual
framework within which the D&V strategy has beemfiolated. It also provides references to
the documentation that has been the main guidilognration sources for us when developing
the D&V strategy, and thereby also facilitatestfoe readers of this D&V strategy document
to explore further the conceptual basis for thatsgy development efforts and the D&V
strategic planning initiatives that have been tagerfar. This introduction has been divided
up into two parts, first a section provide the ‘ceptual basis’ for the strategy development
efforts, as well as references to the ‘public’/’gen’ publications that have been used in
connection with the documentation of the projedissemination and valorization strategy.
The second part of the introduction contains thentactual basis’ on which the D&M
strategy formulation efforts were based, as welledsrences to the EU programme/project-
specific documents that have guided us during trendilation of the D&V Strategy, its
associated D&V Strategy Implementation Plans ad a®lin the formulation of the D&V
Implementation Guides.

Conceptual basis for the D&V strategy

This dissemination and valorization strategy is eldasof three main sources of
recommendations, directives and framework-providiagurces for a D&V strategy
development formulation effort, namely the EU recoemdations on Valorisation published
by the European Commission, the promotion of tregesof a Logic Framework Approach
for programme and project management, and the cbmtethe project proposal and the
criteria for its selection from the EU programme.
a. The European Commission recommendations and dicéives makes it clear to us that
the ‘valorisation’ is substantially more than agansome ‘awareness-generation’ in some
general and unverified manner. It sees valorizatisna professional activity that assures
impact on the needs that the project addressesit thddresses specifically the achievement
of the objectives, that it reaches out to and gerestated values and support for the target
populations and stakeholders addressed by thecprdjeat the project outcomes and the
products/services generated by the project aresaitite to, utilized and generating value for
its intended users.
There are in particular three reference documdraisgrovides in this respect the conceptual
basis for this project’s D&V strategy formulaticand these are;
1. “Valorisation Strategy for the Leonardo da Vinci Vocational Training

Programme”,

This EC/LdV programme document provides initiallgl@scription of the concept of

valorization, followed by a description of the $tgy formulation process and some
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outlines some pre-conditions for valorization. @includes with a set of examples
valorization measures as well as some furtheratdies relevant to LdV projects

“Valorisation — Down to Earth Handbook”, The Netherlands LdV national Agency
This document provides an introduction to the ingpace of validation,
recommendations of the production of valorizatitenp, and the changes to a project
that valorization brings with it. These introdugtoreflections are followed by
practical descriptions on considerations concerttiegproject focus on the needs, the
objectives of the project, the products it shoudvelop and deliver, and the target
groups for its initiative.

“Dissemination and Valorisation Management / DVM Gude”, EUproject.net
This document provides initially an overview of tHesssemination and valorisation
management concerns, including the different ambitevels of valorisation efforts,
the external support services available to EU ptsje The document outlines
thereafter the different components of a DVM sezvioutlines how those relates to
the overall project management and project repprtibligations within EU project,
followed by an introduction of an online solutioor fhandling dissemination and
valorization management online.

b. The LdV programme servicesfor projects implemented in response to LdV call f
proposals are also highlighting the importance afonsation, and are through various
services (e.g. available through their web sitab rational agencies) providing projects with
directives that have direct implications on how&\Dstrategy is developed, documented and
implemented during its project time span. There m@nly three publications that have
influenced the D&V efforts in this project;

1.

“Evaluation of mechanisms for the dissemination andexploitation of the results
arising from programmes and initiatives managed bythe DG Ed&Culture”,
ECOTEC

This report took an insightful look at the presant past practices of dissemination
and exploitation of project outcomes, and camewithh some serious and not too
impressive conclusions on past practices. Throaghreport it was also made clear
what the shortcomings were and what kind of impnoeets would be needed in
future project initiatives. These recommendatiams$ eoncerns are, on a project-level,
also aimed at being addressed as part of thisgi®jp&V strategy, D&V planning
and D&V implementation.

“How to develop and excellent valorisation plan”,presentation by LdV, ADI Unit
This presentation highlights the differences betwte earlier practiced ex-post and
the presently recommended ex-ante approaches kehsider involvement and
valorisation, followed by descriptions of the vadation requirement in recent LdV
calls, as well as how to produce valorisation plaigslighting the identification of the
needs of among the addressed sectors/users, thementation of results must be
anticipated from the start, and that key playetakéholders) must be involved from
the start of the project.

“EU Administrative and Financial Handbook”, DG Education & Culture
Even if this reference is not a document addresspegifically D&V matters, it was
found to be of high importance for the D&V stratedgvelopment effort, both in
terms of defining the financial and resource framgwwithin which the D&V
ambitions could be implemented, as well as for fliog clarifications on the
reporting, verification and accountability obligats that applies also to dissemination
activities. This document also provides insightglications also on what assessments
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will be made and what reporting obligations woukl éxpected from the project in
order to achieve a full appreciation of the D&Vians to be performed.

In addition we also found many useful recommendation the UK National Agency
notes on valorisation, such as the processes fwstiewting and planning a valorisation
strategy, as well as in the recommendation notetherengagement of partners in the
valorisation efforts, e.g. through the usage ohd#ad forms to record activities, regular
submission of information, review of valorisationctigities and recognition of
contributions to valorisation efforts. The recomma&ions provided in those
recommendations, as well as those provided in loweamentioned documents, have to
our best ability been accommodated for in the pitgeD&V strategy, the developed
D&V planning and implementation processes, as wllin the D&V management
activities introduced and described in this D&Vastigy definition document.
c. Tools to support D&V planning and D&V implementation. The D&V strategy
development process to be presented in this doduwweshalso supported with a set of tools
that enabled and were utilized for the purposedufpting a more systematic and efficient
planning and preparation process. Among these teete publications on logic framework
approach (LFA), and the planning processes predeamitlin those, as well as a set of online
tools developed specifically for implementation aogport to EU projects

The Logic Framework Approach. Adoption of LFA is gaining an ever increasing

significance on both programme and project levathin various EU-related initiatives,

and so is also the case within the EU programmelwthiis project is being implemented.

There are an increasing number of publications madailable concerning LFA

implementation in a collaborative project contexid three of those that have been used

for this project’'s D&V strategy development;

1. “European Commission Project Cycle Management Guid’, Development DG
This first volume of a set of EU guides for suppatprogramme and project
implementation outlines in its second (tolls) ptré guide the logical framework
approach, followed by description of capacity mamgnt and the recommended
processes for monitoring, review and reportingwali as the process of facilitation
and participation in the initiatives taken. Thedgiprovides in its LFA chapter also an
analysis and planning process that has been fopplicable also for D&V strategy
formulation and implementation planning purposes.

2. “A Project Cycle Management and Logical Framework Tolkit”, EU/Equal
programme
This practical guide to project partnerships reddtee LFA with project management
and this with a quality perspective on eligibilityelevance feasibility and
sustainability and as such it is also highly amilie to the project’'s valorisation
efforts. The connections it makes to both projectdet and project planning, as well
as to evaluation, stakeholder involvement and partoles and responsibilities
provides for valued guidance on how to implemertarte oriented valorisation
initiatives.
In addition to the above LFA-specific reference woents, the hands-on ‘Project
Management Primer’ was also frequently referreduiong the establishment of the D&V
strategy, and planning of the D&V strategy implemagion, in particular how it addressed
management of man-days, scoping, planning and &gecof the plans with partners
having different visions, ROl and performance aihitlevels, capacities, involvement
expectations and commitment levels.
Online project management and project planning tod. In order to gain both a better
overview of the project’'s planning, resource andblmement framework, as well as to
better grasp what capacity and resource utilizaierwell as ambition and contextual
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constraints that the project will have to implemgatD&V ambitions within, the D&V
strategy development effort was implemented with omline services initially developed
specifically with the implementation contexts of Bwoject in mind. These D&V
planning tools, available online to projects ergnf www.EUproject.net, are introduced
in the following reference documents;
3. “An introduction to EUproject.net’s Virtual Project Office”, by EUproject.net
This document introduces the VCP-based Virtualdatopffice (VPO) online service
for EU projects. The VPO services includes botlaetivity and cost planning system
as well as an activity reporting and progress nooim¢ service.

When utilizing VPO for a particular project it rdaees its internal structure in
accordance with the resource management and negouies that applies to the EU
programme within which the project is implementauald produces all the report
formats that the EU programme’s Administrative Hamuok, and the project contracts,
stipulates.

For the purpose of easy planning, review and mangaof this project’s activity and
resource management framework in connection waghDiV strategy development/
implementation planning efforts, all project plapsyject budgets and partner
responsibilities/involvements have also been reziks an online VPO service.

4. “"An introduction to the Propagator Initiative”, by EUproject.net
This document describes the different servicesldped by and provided via the
Propagator initiative to EU projects. The Propagattyoduction document contains
both descriptions of what tools and engines, frosnply perspective, are available to
projects for dissemination and valorisation purgps@éd which can be acquired and
utilized both within commonly used virtual commues, such as Leonardo, Minerva
and/or Grundtvig Virtual Communities, or within &inl communities established
specifically to a given EU project.

The document also outlines the how the end-usens, & usage perspective, can make
free usage of the services developed and/or meldiadm an EU project, and this
either from the project’'s own web services or videv community environments to
larger clusters of professionals, end-users, doegec

The D&V aspects as defined contractually defined fathe project

There are some direct implications of the above tmeed ambitions, guidelines,
recommendations and directives concerning dissdimmaand valorization that applies
explicitly and directly to this project, and thisrc be seen as imposing strategic and
operations implications for the execution and partoontributions to this project. These
implications could be summarized into five strath partnership concerns and project
performance adherences that should be securedrtsactors and within the partnership as
well as be reflected in both the project managensent in the D&V strategy, plans and
implementation activities of the project. Each loége five strata relates to what the earlier
mentioned recommendations and directives are tiyirigll the project.

What the EU directives says about D&V.

When reading through the above mentioned referdncamentation it should be obvious to
any reader that there is a concrete pressure dnEdgroject to take the spreading of the
information about the project and its outcomes bdyawareness generation and more
unverified format of information dissemination, thhe efforts taken in this respect should be
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reaching substantially beyond the immediate vigimt partners’ normal operating context
and project actors’ direct networking contacts, #rat the product/service outcomes should
be accessible to and be utilized at least on awmgean-wide basis on a sustainable basis
stretching beyond the project timeframe, as welkagaging its stakeholders in the D&V
efforts not only in a post-production process butemsively also in all stages of the
development of those products/services. This atgdiés that the D&V efforts ought to be
both an accountable and verifiable part of theguijas well as demanding that the project in
all its WPs and activities are designed to acconatethoth stakeholder engagement in the
project activities and that all phases (WPs) ofgt@ect are engaged in the D&V efforts and
that all project partners are commitment to the Dgtxategy and its implicit activities, from
the project start and to time periods beyond tlogept time frame.
Specific to this projecthat includes implications such as;

« All partners engaged in the full spectrum of D&\hcerns and actions

» All WPs should have stakeholder involvement intiegranto its activity design

» All products, services and deliverables should haweexplicitly and verifiable D&V
Actions

+ All D&V-related efforts, actions and events shoodddocumented and verifiable

« All stakeholder, target group and end-user contast®uld be documented and
verifiable

» All project resources utilized for D&V purposes shibbe accountable and managed

What the EU-Contractor project contract says aboutD&V.

The EU-Contractor project contract stipulates ttiet project should be implemented in
accordance with the project document, within theuece restrictions of the project budget,
within the time frames of the project plans, andaading to the implementation rules of the
Administrative and Financial Handbook, and that aigpificant deviations from those have
to have prior agreements from the EU programmer ggadt being initiated. In addition is
specifies that the activities taken should be reggbon in the interim and final reports from
the project. This includes both explicit and imjliabligations from project contractor, and
the project partnershipersa vithe EU programme.

Specific to this project

What the partnership agreements says about D&V.

The partnership agreement specifies the obligatioostributions, and expectations that the
project and its contractor/management as from twener in terms of implementing the

project, adhering to the stipulations in the ouepabject contract, and within which time

frames and resource restrictions the assigned me#plities, contributions and involvements

should take place, as well as how and in what fotima reporting on the implementation of
those commitments should take place. This includeth project-wide and WP-specific

obligations for each project partner, as well ascgz performance expectations from the
project actors to be engaged in the project impteatan.

Specific to this project

What the Project Budget says about D&V.

The project budget specifies what types of findn@aources are available for what purposes.
It divides the project budget into cost categor|s;h a staff costs and direct costs, and it
specifies the cost distribution across differenttpaf the project (WPs). The project budget
includes cost elements that are both explicitipadted for D&V purposes as well as cost
elements more implicitly allocated to D&V. Amonket latter are the staff cost allocated to
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different WPs travel costs for different missiomslsevent, as well as other costs and partner
overheads as well as subcontracting costs. Is@ @lthe project applications requested explicit
indications on the percentage of the overall budgat are envisaged to be allocated to D&V.
This should be considered in the light of the fdztt the contractual documents demands a
contract modification if there are project re-alltion of resources during the project that
exceeds 10% of the initially budgeted allocatiohseduction of the initial resource allocations
for D&V purposes may jeopardize the subsequent gfitaval of the project.

What the Project Plan says about D&V.

The project plan specify how the project partngrdts committed itself to implement its
project, and this in terms of activity focus, timinf activities and deadlines, responsibility
distribution, partner involvement, as well as cang®y reporting and delivery of the expected
outcomes, deliverables, products, and/or servities.project plan is an integral part of both
the project contract and the partnership agreemantsis the operationalised interpretation
of the project document with its statement of théemded needs elimination/reduction,
objectives to be achieved, target population(¥et@ddressed, and the products/services to be
made available to the defined market(s)/context(s).

Alterations of the project plan, in terms of itsntent, timing or focus, in any way that may
impose changes in the outcomes and/or impact giribject on the needs, the achievement of
the objectives, the reaching or supporting of thgimally intended target population, or the
engagement of the stakeholders, and/or the impatuglization of the developed/provided
products/services, may well be considered by EUaamodification that mat require
contractual amendments, and if so, those shouldapproved by EU prior to its
implementation, or it may jeopardize the subsequenject approvals. Modifications of
project plans in ways that reduces the D&V impacigoing to be seen as a ‘significant
modification” and should as such be avoided at@slts, and by all partners.

Four partner support components directly related tothe D&V Strategy

The project's D&V Strategy has been consolidatedbubh, and supported by, four
interwoven components. Each developed with the tmensure optimal efficiency and
outcomes of the D&V efforts taken by the partngrshiith the ambition to secure the
successful implementation of this project and issogiated dissemination/valorization
obligations and its associated ambitions to gesevatued and sustainable outcomes and
effects from the project. These outcomes include;

- A phased approach to the D&V Strategy Implememtgtrocess (eight phases)

- A staged D&V Strategy Implementation Plan withnarete deliverables and action
deadlines

- A partner Implementation Guide for their contrilmun to and responsibilities for the D&M
efforts

- A practical handbook/instructions on how to plaontribute, and document/report D&V
actions

The first three components are provided as pathisf strategy document while the fourth
component is provided as a separate document. fEsemqtation of those components within
this document should be seen as supplemented byDissemination and Valorisation
Management (DVM) services adopted by the projestl e which VPO (Virtual Project
Office) services are used as the operational platfor documenting plans, monitor progress
as well as for reporting on status and outcometh®factions taken, and in which the VCP
(Virtual Community Platform) services are usedifderactions, for practical implementation
of online D&V actions and well as for providing faget and experience exchange between
partners in their performance of the D&V resporigies. Both the VPO and the VCP
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services are introduced and supported within tipeship with a separate set of guidelines,
handbooks and tutorials for those that are newlio® project services.

Phases of the D&V strategy implementation

The D&V strategy implementation is seen as contgingight partially overlapping but
extensively sequential phases, all to be carrigdadtinin the framework of the project. The
implementation schedule as well as the desiredftames for each of those eight phases is
outlined in the D&V Strategy Implementation Plandahe ways in which the eight phases
are recommended to be implemented are outlinedhén Guidelines for D&V Strategy
Implementation provided in the end of this documeiihe eight D&V strategy
implementation phases are;

Phase 1 — Establishment of a D&V Management sy&bertne project

The purpose of this phase is to define the Dissation and Valorisation Management
(DVM) system that should apply to the project, wbAtM services to be used within the
project, the extent to which those DVM servicesgomg to be accessed and manipulated by
both project partners as well as third parties #natvisiting the project’s online and document
repositories.

This phase should also have as one of its documhentieomes firstly a project management
decision on what DMS solution to be applicableh® project and its partnership, secondly a
project management decision on what partner/progetor would have the coordinator
responsibility for the dissemination and valorigatimanagement (DVM), and thirdly a
project-wide specification/decision on what commation structures, the responsibility
distributions and the operational relationshipg thauld apply between the DVM service and
the project coordinator/‘project office’ services.

This phase is implemented by the project partnerspaesible for the
Dissemination/Valorisation aspects (Valorisation )WRf the project, in close
collaboration/consultation with the organizatiorspensible for the management of the
project (Coordination WP).

Phase 2 — Definition of D&V parameters for the pobj

The purpose of this second phase is to ensurethieafproject applies an efficient and
partnership wide distribution of responsibilitiesor f the planning, monitoring and

implementation of the D&V strategy throughout th@ject time span, and across to WP-
based project development efforts.
This phase should have as its documented outconliss & the parameters that should be
addressed by the partnership-wide D&V efforts/dontions.

Each identified parameter should have a specifictnpdproject actor that has the
responsibility to document the characteristics dfe tassigned parameter, suggest
implementation approach for the D&V actions relgtito it, specify indicators on its
achievement, monitor and update/report on the pesgand completion of efforts relating to
the parameter as well as initiate the evaluatiorthef efficiency, resource consumption,
outcomes and effects of the D&V efforts in relationthat parameter. Parameters should be
defined for;
* The needsthat the project has as its ambition to addresssigned to the project

coordinator)

These parameters should be consistent with thenedé, aim and justification of the

project
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» The objectivesof the project (distributed across partners/partrrepresentatives)
These parameters should be consistent with thesgrabjectives in the project

contract.

» The outcomes (products/services) expected to be developedfgedvifor by the
project
These parameters should be consistent with thdtsesommitted to in the project
contract.

» Thetarget groupsto be approached with the developed/provided prisiservices
These parameters should include all intended projewolved/served end-
users/stakeholders

* Theimpactthat are to be generated in the contexts intertddae approached by the
project
These parameters should as a minimum include ttienah operating context of each
of the partners, preferably beyond that with annenlinter-country and/or European-
wide impact.

This phase is to be structured by the partner resple for Valorisation, and implemented in
close consultation with the project's managemenbugr or the overall project
coordinator/contractor.

The structure of the D&V parameters, in terms ofchlspecific needs are to be attended to,
what needs to documented, monitored and addresséldebproject’'s development efforts,
should be conveyed to all partners through theept§ DVM service, and these parameters
should be explicitly referred to in the subsequa&V planning and performance activities of
the project partners, as well as by all cost aniigcreporting by all project actors engaged
in respective WP and D&V action.

Phase 3 — Planning of D&V Actions for the identifiB&V parameters

The purpose of the third phase is to initiate tisributed responsibility-sharing across the
partnership for the implementation of the D&V ségy, and the first step in this respect is to
initiate the definition of a D&V plan for each dig¢ D&V parameters identified during phase
2. Ideally the responsibilities for each of thosegmeters should have been assigned across
the partnership.

The parameter definition should start with the thgeand ‘objectives’ parameters, followed
by the ‘target group’ and product’ parameters, dreteafter the definition of the ‘impact’
parameters. Each parameter should include the niaon stipulated for the parameter
category it belongs to, predefined through a stahdpecification format (available as print-
based or as online forms), and should also inclindécations of inter-connections with
parameters in other parameter categories.

The outcome of phase 3 is a complete set of digiirstof the focusing areas of the project’s
D&V efforts (one definition for each of the D&V pameters listed under respective
parameter category.

For each of the ‘target group’, product’, and ‘impgarameter descriptions there should also
be produced a set of D&V Action Specifications, kean a separate print-based or online
form. These Action specification forms should adsx as the progress reporting tool for the
implemented D&V actions, and be stored in a commepository enabling sorting/filtering
by D&M parameter, by WP, by time period as welbgsesponsible partner/project actor.

All the parameter definitions should also be rewwdwand updated regularly, so that the
parameter documentation always is up-to-date, anttlgy the actual status and orientation of
the project’'s D&V efforts, as well as containingiae links and up-to-date references to all
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related D&V activity status reports, and with eaaththose having complete and updated
versions of support documentation.

Phase 4 — Preparation of D&V Tools/Instrumentdd&\V Implementation

From the specifications of the planned D&V actigeserated during Phase 3 it will also be
possible to identify what D&V media and means stichg developed and made available at
what project time periods, in what volumes and witrat dispatch facility, and the purpose of
Phase 4 is to secure the timely available of trsérel@ D&V tools/instruments, as well as the
reproduction and dispatch capacities for its prtidn¢c usage facilitation and feedback
generation from the receiving end of the D&V initi@s taken. The requirements for D&V
tools/instruments will be reviewed on periodic Ba@&uarterly) and the production schedule
for the D&V tools/instruments will be updated witkgular intervals (at least semi-annually)
in connection with an assessment/review of theavB&\V progress, per WP and per project
partner.

The outcomes of the Phase 4 should be a set of @&M/instruments matching the demands
defined through the D&V parameter specificationdd aheir associated D&V Action
Specification Sheets. Each D&V tool/instrument tiheeds to be developed, acquired or
compiled, will also be documented on a separate D&ion Specification Sheet, with
responsible and involved partners/project actorentiied and with the expected
characteristics and delivery timing expectationsuented together with the indications of
present status, as well as with the available eefs¥ documentation being associated to it.

Phase 5 — Implementation and recording of D&V Ausitaken

The fifth phase is the very core of the project&\Defforts, and should be given its needed
attention, priorities and resource allocations thatve been portrayed in the project
specification document, and demanded from the Edgnamme supporting this EU project
initiative. The D&V activities defined through tH&P and D&V Strategy Implementation
Plans should be given its timely attention and elxpected completion dates, the implicit
qualities and the expected volumes and impactslgh@uassured from each WP coordinator
as well as from each partner representative.

The activities of this phase should include allsta@arameters and action elements that have
been identified, defined and refined during presiqhases, and implemented during this
phase with the tools and instruments made avaithbbeigh the previous phase.

These phase five implementation activities shonédude as an integrated component of and
engagement in D&V-related actions also project ractecord keeping on the
involvement/progress/ outcomes of D&V actions, ¢éorbaintained on continuous, or at least
on and monthly basis.

The outcomes of the fifth phase should be a sd@idbracive, extensively integrated and
comprehensive dissemination and valorisation prestimplemented WP and partnership-
wide for all the parameters initially identified iphase one, and incrementally refined
throughout the progress of the project. The fifttage should be ongoing activity up to the
end of the project, and beyond.

Phase 6 — Reporting on progress and outcomes of E@vts

The sixth phase is closely interwoven with thehfifthase as the project’s internal reporting
processes, implemented on an on-going and continbasis, is directly connected with the
ongoing monitoring and quarterly reporting, comnmantand approvals from the D&V
Coordinating partner.

A summary status report and evaluative review efdberall progress of the partnership-wide
contributions to the project’'s D&V ambitions is cpased by the D&V Coordinating partner
is conveyed to the project coordinator and thengairtesponsible for Project Evaluation, as
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well as subsequently shared with the project’srsigecommittee and/or the overall project
partnership, either as online announcements ougfr@roject-internal progress reports.

The project-internal progress reports on the stafushe D&V strategy implementation,
recommended to take place quarterly, are in préipasfor the project’s Interim report
compiled into a qualitative and quantitative D&\pogt, shared with the project partnership
and submitted to the project contractor for in@uasin, or for providing inputs to, the Interim
Report to the EU programme. Similar qualitative amehntitative D&V report is also
produced as inputs to the project’s Evaluation Reg® well as to the project’s Final Report
to the EU programme.

The outcomes of this phase should in other wordsine a set of regular (quarterly) project-
internal reports on the progress of the D&V implatadon across partners and WPs, shared
with the project partnership and acting as inpatthée D&V Reports for the project’s Interim
and Final Reports. These reports, and its supgodidcumentation, should also be made
available to the external evaluators, auditors asgkssors from the national agency and/or
EU programme representatives, e.g. for the usagmmmection with the next phase of the
D&YV strategy outlined below.

Phase 7 — Assess and verify impact and effectstf Eontributions

The purpose of phase seven it to assure both teealbwproject partnership as well as
concerned third parties, stakeholders and finarstiglport providers that the project is not
only producing valuable outcomes, but that the gqubjalso have made sufficient
arrangements for making the outcomes accessitddahbie, utilized and appreciated by those
for which those initially were claimed to be devedd for, to be mediated to and to be utilized
by. Such assurance should be consolidated by thmepship through valid evidences,
utilization traces and by feedback and/or respofises its intended target populations.

The basis for the assessment and verification iiesvthat such assurances calls for will
extensively be inter-connected to the indicatorsl @ources for evidence indicated in
connection with the parameter definitions duringag# two, through the recording
mechanisms and repositories that are connected h® tbols and instruments
developed/introduced in connection with phase fiae, well as records and documents
generated by the partnership in connection withpitugect-internal reporting processes that
were introduced for the sixth phase.

The outcomes of this phase should be documentddemse of how and what extent the
project D&V actions, its information, know-how, mhaces and services have reached, been
utilized and made an impact on the market and tgrgjeulations that the project was directed
towards, and this being available in such format third parties, stakeholders and assessors
would not require to make any additional explonmaior assessments other than for validation
purposes.

Phase 8 — Construct and maintain a sustainableppostct D&V Service

Phase eight is initiated already in connection wfitl initial parameter and tool/instrument
constructing phases, and is incrementally develogedl refined to its consolidated stage,
which should be reached extensively prior to reagihine end of the project time span.

This phase has its prime attention to assuringthieatiissemination and valorisation continues
after the completion of the project, and does fibisthe partnership in a sustainable way, as
well as assures that the information materialsgyects and service are accessible/available to
its intended target populations also after theiotpsf the project, and after the approval of
the final report.

The preparations for the post-project continuatibthe D&V actions beyond the project time
span should also have been accommodated for inPfReagreements reached among the
project partnership, and this document should @ongaplicit conditions for post-project
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usage of project information, know-how, productstcomes and services in a post-project
scenario by both project partners as well as byl tharties, who are the IPR representative or
the project partnership, as well as what methodglifgribution of remunerations across the

partnership that should apply by then.

The outcomes of this phase should be a sustaityapi¢in, or post-project operations plan, for

the project’s products and/or services, preparediha implemented prior to the conclusion

of the project activities, consistent with the i@iproject specifications and reported on in the
interim and final reports, approved by the EU pamgme as well as committed upon by the
project partnership.

The above eight phases should to the extent pesséintegrated into the works of the WPs
defined for the project, but may also bee seen@% wf a separate WP, or alternatively as
part of the project management/coordination tagkhi® project. As the project coordinator

will probably be deeply involved in activity andsmirce management, it may be a strong
advantage for the overall project if there is aasafe D&V Manager assigned, having the
leadership, monitoring and supporting responsiédit for the actions and partner

contributions highlighted or implied in above eigifiases.

D&V Strategy Implementation Plan

Implementation of Phase 1 - Establish a DVM System

The first D&V Phase is to be implemented in conimecivith the project initiation and the
preparation/implementation of the project ‘kick:affieeting. The initiating DVM decisions
and the actions taken are introduced to the paftigeoutcomes in connection with the kick-
off meeting and/or documented/conveyed throughciiiamunication channels established
for the project partnership. The selected DVM gysts integrated into the project web site
and assess to its online DVM services are providedo all relevant project actors / partner
representatives.

This phase should be completed within the first tmonths of the project, and the
instructions for access to its services shouldvadable to all relevant parties. The principles
for the adopted DVM services is introduced to th®jgrt partner representatives in
connection with the project’s kick-off meeting, dmeentation on the D&V , documentation
on the D&V perspectives and the DVM componentsdistributed to participants in the kick-
off meeting and/or through the project web site.

Implementation of Phase 2 — Defining D&V Parameters

Preliminary agreements on the responsibility dstibn is proposed by the project
management during the kick-off meting, The paransete be included in the D&V services
are listed by the project manager in consultatidth Whe partner representatives during the
kick-off meeting, and responsibilities for the dhitiions of respective parameters are assigned
by the project manager across the partnership asdfooptimal for the partnership
constellation at hand. After the kick-off meetingch parameter is defined through the
leadership of the assigned ‘parameter’ coordinator.

The parameter listing and responsibility distribatstage for this phase should preferably be
completed in connection with the project’'s kick-afieeting, or immediately after that
meeting by the project coordinator. The support foe production of the parameter
descriptions is to be provided by the assigned DW@Mordinator through the different
communication means made available to the progthership for remote interactions.

This second phase should be completed by the etitedirst project quarter, which means
that all parameter description files are populat&ti descriptive data according to the DVM
Guide and supported by the pre-defined forms fepeetive parameter category.
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All partner representatives, as well as all keyjgumb actors from respective partner
organization should have reviewed, commented amdoapd the specifications made, the
project actor assignments indicated and the ressupport implications that are implied in
parameter lists.

Implementation of Phase 3 — Action Planning

The action planning starts in parallel with the lempentation of the Phase 2, and is
extensively based on the partnership agreementseodissemination/valorisation parameters
that should apply to the project. The action plagnincludes two activities which are
documented within the DVM environment, and two \dtigs that are essentially performed
outside the DVM interactive services, extensivelyried out locally and with involvement of
relevant project actors and project stakeholdeng. fist type of activity planning is probable
easies done having ‘live’ access to the informatsmneens and forms available within
VPO/DVM while the second type of action planning amainly carried out in a collaborative
modality either off-line or online with the usaggktloe interactive tools available to the project
as part of the virtual community services.

One action planning task is the production of dpedissemination action plans for each of
the identified ‘target group’ and ‘product/outconmrameters assigned to a particular project
actor, followed by a review, improvement proposadl @agreements on the produced plans.
Such agreements also include commitments from thersaexpected to be engaged in the
preparation, implementation and evaluation/reviefvttee produced action plans. When
completed, these action plans are also uploaded aasdciated with the dissemination
parameter it is related to.

A second action planning task is the completiothefdetailed ‘Impact’ plans to be developed
by each national partner organization, as wellbagéch dissemination/valorisation ‘market’
in which the project is expected to have an imp@eice drafted those ‘impact plans’ are
processed in similar manner as mentioned for tleementation of the first type of activity
planning tasks

The third activity planning task is to identify apdopose proposals on what dissemination
tools, facilities and support materials that aredesl in order to ensure both an efficient
implementation of the action plans, as well as éguse that the expected impact and
outcomes from the dissemination efforts are geadrathe outputs from this part of Phase 3
are some of the more important inputs to the fophase.

The fourth activity task the establishment of teenmunication channels, contact points and
your own response handling of the responses, ileguirequests and engagement indications
from those that will be addressed/approaches/edgageconnection with the various
dissemination parameters defined during the prevghases and action planning tasks. This
will involve setting up contact lists and databasesndividuals and organizations that are to
be approached, lists of potential users/ partidgpdor the planned events, information
subscription mechanism and email/message handéngcss. Arranging for updating and
dynamic maintenance of such records are also iadlud this task. This task will probably
overlap with later phases, even if the thrust sthwel initiated early.

Implementation of Phase 4 — Tools Preparation

This production and facilitation-oriented phaseoiwes mainly the acquisition, development,
adaptation and testing of the tools and mechanthiaisare to be used for the initiation and
efficient operation of ongoing dissemination andoxigation activities in line with those
outlined for respective dissemination 'parameterSuch preparatory production tasks
involves both print and off-line resource materiaach as posters, brochures, flyers, press
info, publications, as well as templates for présgon materials, newsletters, dispatch letters,
and advertisements. Electronic tools include bbéhrhechanisms that are carrying/mediating
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the dissemination messages/services, as well am#terials made available and mediated
through these mechanisms. As examples of the foomald be mentioned the tools made

available via the EUproject.net’'s Propagator itiki®, and examples on the latter are articles
in electronic newsletters, announcements, andicatibns.

Part of the tool preparation phase can be initi@sdsoon as the major structures of the
dissemination actions planned on project-, WP-@nplartner levels are reasonable clear. The
tool production ought to be timely completed sot ttinee timeframes for the dissemination

actions specified on the respective disseminatibiorm plans can be respected.

Implementation of Phase 5 — Implementing Actiorapkd

When the tools and mechanisms needed for the inguitation of the various dissemination
action plans are in place the implementation of¢hactions can be intensified. Once the
implementation has started it is important thatrdsponsible actors keep the implementation
status up-to-date, and report on potential dewiatiearly. The management, on project, WP
and partner levels, has on the other hand to mmngopport and recognize timely
implementation of the plans, as well as regulagyeas the quality and impact of the actions
taken.

The implementation of the dissemination and vadtids; actions should be a prioritized
activity of the project, and should therefore digoa given point on the agenda for all steering
and coordinative events. Appropriate resource atlons, timely implementation, as well as
partnership-wide engagement and commitment to ibiegt’s dissemination and valorisation
ambitions.

Implementation of Phase 6 — Progress Reporting

The DVM services contains a standard set of rempifiorms, separate for each dimension of
the dissemination/valorisation efforts to be perfed, reported on, monitored and verified.
Progress reports can be done either online, uemgline reporting forms, or off-line where
the reports are provided in pre-defined or freenfar Word files and/or as handwritten entries
subsequently added into the DVM services by theénparrepresentatives, or by assistants
assigned such tasks by the partner representdftigeich progress reporting tasks are not
distributed in such manner it will be the respoitigyb of the project office / project
administrators to maintain such progress records.

The coordinators for the WPs associated with tlssednination outcomes/concerns to which
the dissemination actions are being addressedesomsible for regular monitoring of the
dissemination actions related to them, and it is pinoject coordinator's responsibility to
monitor, initiate corrective actions and providadéional support to those actors that do not
prepare for and/or implement their disseminatiotioas to the quality, extent, and timeliness
that have previously defined.

Implementation of Phase 7 — Impact verification

Preparations for impact verification have to stearly if one wants to secure efficient
dissemination and valorisation management perfocemnThe starting point is the decision
in Phase 1 to make use of an online and collab@d®VM process, and by applying an
online VPO solution for enabling openness and aeshaesponsibility for the coordination
and implementation of the project.

Defining evaluation and review actions that will inéegrated into the project management’s
guality management and evaluation responsibilisefacilitated through VPO/DVM and the
evaluation management is one integrated part o/ @ reporting facilities. Within the VPO
it is possible to establish and document the ptgj@valuation plans, as well as document the
outcomes from those. These evaluation managemesitese can also be applied within DVM
for impact verification. The VCP-based virtual coommity environment used by the project
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also includes facilities for polls, surveys, intree dialogues, as well as blog-oriented
feedback-collection mechanisms. These tools are suggested to be utilized for impact
assessment, both within the partnership as wellherbroader impact assessment within the
markets and among the project’s stakeholders adgdisers.

Implementation of Phase 8 — Sustainable continnatio

The preparations for a sustainable continuatiorithef product/service provision beyond the
project time span should be initiated already dytime early stages of development, design,
testing and tryout of the developed products/sesridt is recommended that a staged process
for sustainability development is being adopted. éxample of such staged sustainability
development process has been developed by theirsimtative ( ). What is important is that
the staged process is not only preparing for ttetaguability of the product/service, but also
that there is an acceptance of a learning procegsad of this sustainability development
process, as illustrated in the diagram below:
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implementation of the project strategy for the pobjs dissemination and valorisation is a
process that can not be delegated or assigned itwladual project actor or partner. In order
to become a successful effort the strategy impleatiem process has to engage every partner
organization, all concerned stakeholders, and lbereern addressed throughout the project
time span.

Kennet Lindquist, STPKC
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Abstract:

The paper presents general issues related to ttedldntual Property Rights in EU
projects; an example of IPR consortium agreementl aome specific issues
concerning Socrates projects.

Introduction [1]

Intellectual property laws confer a bundle of esole rights in relation to the particular form

or manner in which ideas or information are exprdssr manifested, and not in relation to
the ideas or concepts themselves. The term "ictabé property" denotes the specific legal
rights which authors, inventors and other IP haderay hold and exercise, and not the
intellectual work itself.

Intellectual property laws are designed to protkfferent forms of subject matter, although
in some cases there is a degree of overlap.

Copyright may subsist in creative and artistic véofk.g. books, movies, music, paintings,
photographs, and software) and gives the exclusgiy to control reproduction or adaptation
of such works for a certain period of time.

A patent may be granted for a new, useful, and aimneus invention, and gives the patent
holder an exclusive right to commercially expldietinvention for a certain period of time
(typically 20 years from the filing date of a patapplication).

A trademark is a distinctive sign which is useddistinguish the products or services of
different businesses.

An industrial design right protects the form of apmnce, style or design of an industrial
object (e.g. spare parts, furniture, or textiles).

A trade secret (which is sometimes either equatdtth, wor a subset of,"confidential
information") is secret, non-public information ©mning the commercial practices or
proprietary knowledge of a business, public disolesof which may sometimes be illegal.

Patents, trademarks, and designs rights are soegetoollectively known as industrial
property, as they are typically created and usedhfiustrial or commercial purposes.
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Intellectual property rights in the digital era [1]

Intellectual property rights (IPRs) in the digitata have added a new dimension to the
traditional regime of IPRs. The complexity and $dictional issues relating to the Internet are
challenging the IPR regime drastically. Though, Aggeement on Trade Related Aspects of
Intellectual Property Rights (TRIPS Agreement) tréexd to harmonise the IPRs all over the
world yet the digital issues are vexing the IPRdoexement everywhere. There is no
harmonised law vis-a-vis IPRs in the digital erd #ms gives rise to conflict of laws. At the
same time certain technological measures haveba&len adopted to tackle the violations of
IPRs in the digital environment but their efficigremnd effectiveness is yet to be examined.

In recent times there has been a general expaisiotellectual property laws. This can be
seen in the extension of laws to new types of smbpeatter such as databases, in the
regulation of new categories of activity in respetsubject matter already protected, in the
increase of terms of protection, in the removaredtrictions and limitations on exclusive
rights, and in an expansion of the definition ofitteor" to include corporations as the
legitimate creators and owners of works. The conogépvork for hire has also had the effect
of treating a corporation or business owner asetal author of works created by employees.

Some consider that the expansion of intellectuaperty laws upsets the balance between
encouraging and facilitating creativity and innagat and the dissemination of new ideas and
creations into the public domain for the commondyothey consider that as most new ideas
are simply derived from other ideas, intellectualperty laws tend to reduce the overall level
of creative and scientific advancement in soci€they argue that innovation and competition
is in effect stifled by expanding IP laws, as ibigs IP rights holders aggressively or
frivolously seek to protect their portfolios. Oppias to expansion of intellectual property
laws is strongly supported by the general econ@rgaments against monopolies.

The electronic age has seen an increase in the@tt® use software-based digital rights
management tools to restrict the copying and usiigifally based works. This can have the
effect of limiting fair use provisions of copyrighaw and even make the first-sale doctrine
(known in European Union law as "exhaustion of tsjhmoot. This would allow, in essence,
the creation of a book which would disintegratemfine reading. As individuals have proven
adept at circumventing such measures in the paafyntopyright holders have also
successfully lobbied for laws such as the Digitallévinium Copyright Act, which uses
criminal law to prevent any circumvention of softeaused to enforce digital "rights
management” systems. Equivalent provisions, to gmewcircumvention of copyright
protection have existed in EU for some time, aredlsing expanded in, for example, Article
6 and 7 the Copyright Directive. Other examples Antécle 7 of the Software Directive of
1991 (91/250/EEC), and the Conditional Access Divecof 1998 (98/84/EEC). These
provisions raise serious free speech issues ewanbedhose raised by intellectual property
law in general.

At the same time, the growth of the Internet, amdgtipularly distributed search engines

represents a challenge for exclusive rights politlye Recording Industry Association of

America, in particular, has been on the front linéshe fight against what it terms "piracy".

The industry has had victories against some seayiteluding a highly publicized case

against the file-sharing company Napster, and speople have been prosecuted for sharing
files in violation of copyright. However, the in@sngly decentralized nature of such
networks makes legal action against distributedcseangines more problematic.
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The study of intellectual property has grown iratdistinct academic discipline, most notably
in law schools from higher education institutioms developed countries such as the UK,
Germany, USA and Canada. Postgraduate courses fefierred to as an LLM or Master of
Laws) are available for those looking to furtherithacademic exposure and gain
internationally recognised qualifications for itnéetual property.

Consortium agreement example [2]

Section X: Intellectual Property Rights

X.1 General Provisions

ThePartiesagree to respect their individuatellectual PropertyRights

X.2 Protection of Knowledge

X.2.1 Joint Invention

If, in the course of carrying out work on tReoject a joint invention, design or work is
made - and more than omarty is contributor to it - and if the features of suomt
invention design or work are such that it is natglble to separate them for the purpose of
applying for, obtaining and/or maintaining the xelet patent protection or any other
Intellectual Property Rightthe Parties concerned agree that they may jointly apply to
obtain and/or maintain the relevant right togethigh any otheParties.

The Partiesconcerned shall seek to agree amongst themsaivasgements for applying
for, obtaining and/or maintaining such right onase&-by-case basis. As long as any such
right is in force, eaclarty concerned shall be entitled to use and to licensé sight
without the consent of the oth&arties, provided that theParty concerned shall be
informed in advance of any licensing to third peatin case of licensing to third parties,
appropriate financial compensation shall be givethé othePartiesconcerned.

X.2.2 Application for a Patent

In respect of a country either specified by @@mmissioror agreed upon by tHearties,a
Party shall notify the otheParties(via theCo-ordinator,if this is practical) if it does not
intend to seek adequate and effective protectismgquired by th€ontract)of certain of
its Knowledgdrom theProjector if thatParty intends to waive such protection

If anotherParty (or Partieg informs the notifyingParty in writing within one calendar
month of such notice that it wishes to obtain olim@an such protection, the notifying
Party shall assign to such othBarty(ies)all necessary rights which it owns.

Such assignment shall ensure thatAleeess-right®f all Partieswill be unaffected. For
the avoidance of doubt, tHearty which assigned its rights shall have at least #mes
Access-rightsis the non-involve®arties

X.3 Exclusion of Access-rightgo Pre-existing Know-How

In accordance withthe Contract(...), eachParty has the right to exclude speciftre-
existing Know-howrom the otheiParties’ access, as far as the restrictions are announced
as described hereinafter before the signaturees€dmtractor before the effective joining
of a new party or if acquired parallel with tReoject.
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The procedure comprises the following steps:

» TheCo-ordinatorshall first be informed by the owniriRarty in writing about the type
and scope oPre-existing Know-hovior which exclusion from access is requested or
announced.

» TheCo-ordinatorwill inform the otherPartiesabout such requests or announcements.

= The exclusion from access tBre-existing Know-howwill become effective in
accordance with th€ontract (....), subject to the written contradiction of tother
Partiesto be substantiated in accordance withGoatract,(....).

* In the event that a nefRarty is admitted to th&roject,any otherParty may exclude
access t®re Existing Know-hownly to the newly admitteBarty.

» the Pre-existing Know-howeriginally excluded from access or excluded at ktgr
moment or any modification thereof will be listedAnnex D and become part of this
Consortium Agreement

X.4 Access-rights

X.4.1General Principles

All Access-rightgranted in accordance with this Section are gthotea non-exclusive
basis, expressly exclude any rights to sub-liceara® shall be made free of any transfer
costs.

Access-rightsshall be granted in accordance with and subjecthéoContract, (...).
Knowledgeand Pre-existing Know-howshall be used only for the purposes for which
Access-rightsto it have been granted and only for so long asédsessary for those
purposes.

In relation to the granting dfccess-rightSneeded" or "need" shall mean that, without the
grant of suclAccess-rights

» In the case oAccess-rightgranted for the execution of tf¥oject, carrying out the
tasks assigned to the recipidtdrty under the Work Plan (as amended from time to
time) would be impossible, significantly delayed, require significant additional
financial or human resources.

* In the case oAccess-rightgranted for usethe use of a defined and material element
of the recipienParty’s own Knowledgewould be technically or legally impossible.

The burden of proof in relation to a claimed need Access-rightsshall be on the
requestingParty. This Party shall provide such proof to the ownifgarty on a written
request.

According to theContract (...) the Parties shall conclude a specific agreement for
grantingAccess-rights

The parties shall endeavour to reconcile any despatcerning theeedfor Access-rights
through theProject Co-ordination Committee

Any grant of Access-rightsiot covered by this Section shall be at the alsaliscretion
of the owningParty and subject to such terms and conditions as maggbeed between
the owning and receiving Parties.
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X.4.2 Access-rightdor carrying out théroject

X.4.2.1 Conditions for Access

Access-rightgo Knowledgeand Pre-existing Know-howeededfor the performance of
the Project shall be granted on a royalty-free basis only upwitten request specifying
the scope and duration of their application paldidy with respect td’re-existing Know-
how.

X.4.2.2 Entitlement for execution of the Project

After conclusion of an agreement in accordance @ihtract,(...), the receivindgParty is
entitled to Use thé’re-existing Know-howKnowledgeor Software for performing the
Projectwork.

If a Party appliesPre-existing Know-howf anotherParty without the grant of access, a
penalty will be decided by the IPR-Council on aechg case basis depending on the value
of the infringed rights.

X.4.3 Access-rightfor Use

Subject to Section X.4.1Access-rightso Knowledgeand Pre-existing Know-howvboth
neededor Useshall be granted upon bilateral agreement betweeRdrtiesconcerned.

Access-rightdo Knowledgeshall be granted on preferential conditioAscess-rightso
Pre-existing Know-howghall be grantedn Fair and Non-discriminatory Conditions. The
granting ofAccess-rightshall be made conditional on to the following piples:

(i) the access tdPre-existing Know-howis limited to the field of application being
identified as pertaining to the objectives, contemd goals of theProject and
necessary for the Use of omowledgeof the recipienParty.

(i) the access t&nowledgeis limited to the field of application being idéi@d as the
objectives and goals of tli&roject

(i) subject to (i) and (ii) access has to be grantedinve months after written request by
the potential user to the owniarty.

X.4.4 Access-right$or usingKknowledgean subsequent Research Activities

Recognising theParties' obligations to act in good faith and in accordamdgéh the
contract, theParties agree that theAccess-rightsfor using Knowledgein subsequent
research activities are to be as follows:

As of the date set out in ti@@ontract (...), Partiesare deemed to be granted, a right to use
free of charg&knowledgefrom theProjectfor:

(a) internal research;

(b) third-party research, provided the third party doeeshave direct access to confidential
Knowledgefrom theProjectgenerated by othétarties(as examples)

» producing research results which are availabléé¢othird party but which contain
hermetically sealeEnowledgefrom the Project;

» using Knowledgefrom the Project for in-house testing or diagnosis purposes in
doing research,

* joint publications.
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X.4.5 Access-rightdor Affiliates

Each Party hereby grantdAccess-rightsto all Affiliates of any otherParty as if such
Affiliates wereParties provided all such Affiliates gramiccess-rightgo all Parties (and
their Affiliates) and (without prejudice to thHearties'obligations to carry out throject
and to provide Project Deliverables) fulfil all datentiality and other obligations
accepted by thdarties under theContract or this Consortium Agreemerds if such
Affiliates wereParties

Upon cessation of the control of an Affiliate, ahgcess-rightgranted to such Affiliate in
respect ofKnowledgeor Pre-existing Know-howshall lapse, provided however that
information that isKnowledgewhich has been incorporated into the productscgsses,
software or services of such Affiliate or which heeen amalgamated with such Affiliate's
own information may continue to be used (in the naarit was then being used) by such
Affiliate, if it is not practical to do otherwisén such an event, at the request of such
Affiliate, each requested Party shall grant to sAéhliate non-exclusive licences under
that Party’s intellectual property rights which &eowledgeagainst terms and conditions
to be agreed, provided that no Legitimate IntereS®uch Party oppose the grant of such
licences. Upon such cessation of contitcessights granted by such Affiliate shall
continue in full force and effect.

X.4.6 Access-rightdor Parties joining or leaving tHeroject

Parties joining thé’roject after the date of th€ontractwill be granted thé\ccess-rights
as from the date of their signature of the Decianadf Accession.

For Parties leaving th@roject in accordance with the provisions of (...) heredie t
following will apply:

Defaulting Partiesare obliged to continue to grafditcess-rightgpursuant to th€ontract
and thisConsortium Agreemenbut the Access-rightsgranted to theéDefaulting Party
pursuant to thiConsortium Agreemersthall cease immediately upon termination of the
participation of theédefaulting Partyin theContract.

Termination of theContractor this Consortium Agreemergnd/or cessation of licenses
granted to theDefaulting Party in accordance with (...) shall not terminate any
sublicenses granted or agreed upon to be grantedfered by theDefaulting Party in
accordance with Sections X.4.3 and X.4.8.3 podht date on which such termination of
this Consortium Agreemerand/or cessation of licenses becomes effectivajiged that
the Party or Parties which generated th&nowledge or Pre-existing Know-howso
sublicensed shall have the right to have an assighrof theDefaulting Partys rights
under such sublicenses.

Any Party leaving voluntarily from thd’roject has access tdnowledgeas this exists at
the date of the membership expiration of @@sortium

Any Party eliminated by decision of theroject Co-ordination Committegoes not have
any access tknowledge.

X.4.7 Access-right$or Third Parties

Notwithstanding the provisions of this Section firevisions as set out i@ontract(...),
eachParty may enter into a technical co-operation or licegsarrangement with a third
party in respect of its owKnowledge including, but not limited to, the carrying out o
research on behalf of a third party, even if trenee minor amounts d?re-existing Know-
how and Knowledge owned by anotherParty, unavoidably incorporated into or
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amalgamated with such owknowledge In such circumstances and upon request of the
party entering into the co-operation or arrangemém otherParty shall grant non-
exclusive rights to permit such co-operation oaagement against terms and conditions
to be agreed upon, provided that bbegitimate Interesbf the otherParty opposes the
grant of such rights.

X.4.8 Specific Provisions fokccess-rightso Software

X.4.8.1 General principles

For the avoidance of doubt, the general provisiforsAccess-rightsprovided for in
Sections X.4.1 herein are applicable also to soéwa

Access-rightso Softwaredo not comprise access$ource Codéut only Limited Source
CodeAccessas defined below. Access to Source Code will laatgid subject to separate
agreements only, to be concluded betweerPdréesconcerned.

Access-rightgo software do not include any right to receS@urce Coder Object Code
ported to a certain hardware platform or any rightreceive respective Software
Documentation in any particular form or detail, lorly as available from th@arty
granting theAccess-rights.

X.4.8.2 Access-rightso Softwarefor carrying out thdProject

Access-rightso Software which i&kknowledgeor Pre-existing Know-howpeededor the
execution of thd®rojectshall be granted on the basis of royalty free téehEource Code
Accessupon written request, specifying the scope and touraof their application
particularly with respect to Software whichHge-existing Know-how

X.4.8.3Access-rightso Software for Use

Software which is Knowledgeor Pre-existing Know-howeeded for Usehall be granted
on the basis of LimitedGource CodeAccess upon a bilateral agreement between the
Partiesconcerned.

Access to Software which Knowledgeshall be granted on a royalty free basis. Acoess t
Software which is Pre-existing Know-howshall be granted orFair and Non-
Discriminatory ConditionsThe granting oAccess-righg shall be made conditional on the
same principles as stated in Sections X.4.1 andbXthrough X.4.7 and shall be applied
accordingly.

X.4.8.4 Software license and sub-licensing rights

(a) Access-rightsto Object Codeand/or Limited Source Code Access all granted in
accordance with Sections X.4.1 and X.4.8.1 shatimuse the right:

(i) to useObject Codeand Limited Source Code Access in research, ordate and
market a product or process, or to create and geowiservice; and

(ii) to make and have made an unlimited number of cagi€bject Codeand Limited
Source Code Access; and

(i)  to distribute, make available, market, sell anckoffor sale; even by using
services of a third party, sudbbject Codeand Limited Source Code Access in
connection with products or services of Bty having theAccess-rights.

provided however that,
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(1) any product, process or service has been develbpdtie Party having the
Access-rightsn accordance with its rights to us¥ject Codeand Limited
Source Code Access for its owmowledge and

(2) Object Codeand Limited Source Code Access represent only ampart of
the overall product, process or service; and

(3) Object Codeand Limited Source Code Access cannot be sepdiratadand/or
have been amalgamated with such product, processrace.

In addition,Access-rightso ObjectCodeshall comprise the worldwide right to grant
in the normal course of the relevant trade to eswl-lcustomers buying/using the
product/services a perpetual, irrevocable, worldwidense

» to Useof Object Coden connection with or integrated into, products aedvices
of the Party having theAccess-rightaind, as technically essential,

» to maintain such product/service, and

» to create for its own end-use interacting interapkrsoftwarein accordance with
the Council Directive of 14 May 1991 on the legadtpction of computer programs
(91/250/EEC)

(b) Where aParty hasbeen granted access to Source CodKrtowledgeaccording to
Section X.4.1 herejrthe Parties concerned may further agree thaftdoess-rightso
suchSource Codean comprise a worldwide license to use, to makelrave made
copies, to modify and have modified, develop angehdeveloped, to adapt and have
adaptedSource Coddor research, or to create and market a produpracess, or to
create and provide a service. In additidwwcess-rightcan comprise the worldwide
right to sub-licensesuch Source Codebut solely for purpose of adaptation, error
correction, maintenance and/or support ofsbiware

(c) Each sublicense granted according to the provismhSection X.4.2shall, when
reasonably possible, be made by a traceable agntespecifying and protecting the
proprietary rights of th&arty or Partiesconcerned unless otherwise agreed upon in a
separate agreement

X.4.8.5 Modifications of Software

Unless otherwise agreed, any change or modificationthe software made by the
receivingParty must be reported with a detailed description imiatet to the owning
Party. In the event @&arty will not comply with this obligation, which is vdl for Pre-
existing Know-hovas well as fokKnowledge Section X.4.2.2 will be applied.

IPR in SOCTARES/Leonardo da Vinci [3]

— Copyright or industrial property
Most of Leonardo da Vinci projects produce trainimterials or studies. Generally
speaking, results are protected by copyright.

Copyright includes property rights (reproductiodaptation, distribution and publication)
as well as moral rights (authorship and integrity).

Copyright is automatic. It does not require anyistgtion. It takes effect as from the
creation of the work and runs for the author’s fifas 70 years after his or her death.
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Under certain circumstances, promoters might ddemedessary to take steps to protect
their results by a patent or a trademark.

— Transnational partnership as a joint auth®r
Unless specified, the partnership is regarded i guthor of the results. However, it
appears that partners’ contributions in a projeay mubstantially vary. Distribution of
copyright among partners can reflect such variadiod be, for instance, commensurate to
the contributions to the project, or distinguisbhatecture and content or various language
versions.

Similarly, the partnership can choose one orgainisas exclusive holder of the rights.
Any distribution must be governed by an intelle¢tju@perty agreement.

The European Commission’s rights

The Commission does not hold any copyright on pcteldeveloped under the Leonardo
da Vinci programme. It nevertheless reserves tite to use the results for demonstration
purposes (publication of compendia, display asfamd exhibitions etc).

Partnerships have to provide for this in theirlietdual property agreements.

— Intellectual property agreements, why make tftfem
Intellectual property agreements clarify the rights
» of the partners
» of the partnership with respect to third parties
» of subcontractors
on pre-existing or new material.

Intellectual property agreements are private cotdrébetween partners. Intellectual
property provisions can be an integral part of phetnership agreement planned for the
project or be subject to a separate agreement.

— Intellectual property and commercialisatidn
Copyright includes an economic dimension (reproductadaptation, distribution and
publication rights). It is of paramount importartoeclarify copyright issues when project
results are to be commercialised. The commerctaisaf Leonardo da Vinci results is
subject to a specific procedure. Promoters who wasimarket their results shall seek
prior authorisation from the Commission. The qyatif products and the existence of
intellectual property agreements will then be clegeck

Requests shall include the following:

» Request for commercialisation containing inforimato be provided by promoters;
 Intellectual property agreements signed by atirpgas;

» Two copies (or prototypes or Internet addressepyoducts to be marketed.

All marketed products shall bear:

* The European emblem: the technical details catidwenloaded from the Commission
site at http://www.ipr-helpdesk.org/t_en/home.asp

* The following disclaimer: Fhis project (or handbook, publication, etc) wasres
out with the support of the European Commissioneurttie Leonardo da Vinci
programme. Its content does not necessarily refleetCommission’s position on this
subject
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All incomes received during the project contraatiqgek shall be recorded in the financial
tables in accordance with the provisions of the Ausirative and financial handbook.
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Metadata for Online Experiments

Anna Marina Scapolla, Andrea Bagnasco

Biophysical and Electronic Engineering DepartmetBE - University of Genoa

Introduction

This document aims at promoting the discussionhenonline experiments metadata schema
that will be adopted by the IDENTITY project. Weemkea format to describe simulated and
remote experiments for learning purposes with thgative to ease the integration of
experiments in the offer of standard e-learningfptens.

The VR-LRC will consist of a structured, compliaahd expandable learning resources
repository and will give support to the studentsstiyofor performing VR applications
(multimedia products) and executing real experimeamotely.

The IDENTITY project proposes a VR-LRC that covére domain of electrical engineering
on the following topics: Electric Circuits, Analoguand Digital Electronics, Electrical
Machines and Drives, Measurement & Automated Tgsteths, Home appliance systems
and Industrial Process Control..

The integration of simulated and remote experimavite traditional learning material in
electronic format, which will be provided by theopact partnership, in EILE and other e-
learning platforms, will improve the student praati skills required by the current lab
activity, as requested by curricula in technicakgilines. Moreover, it will be a contribution
to future standardization of e-Learning platformegarding mainly the integration of virtual
& remote experiments and the insertion of educati@mapabilities in the offer of standard
service providers.

This document describes the metadata defined byEDf& the management of the
experiments of the remote laboratory on electroi@ikab (http:/isilab-esng.dibe.unige).it
[1] and reports the approach followed in the PROLEARMNW&rk of Excellence (EC VI FP
IST-507310) — Work Package “Online experiments”.

The last section contains some considerations &heuivo solutions presented and proposes
a metadata schema as starting point for the IDEMTd@tivities.

ISILab and Online Experiments Metadata

Metadata, which have been adopted by ISILab, hageobjectives: to catalogue online
experiments as learning resources and to faciliteenanagement of the remote laboratory.
Online experiments are described as learning abatthe base of a subset of the IEEE
LOM conceptual schema i, nevertheless some extesnsiave been done to deal with the
specificity of these learning objects, and to sadl¢he information that allow the ISILab
engine to work properly. These extensions coved#dwaration of the instruments, the virtual
interfaces used to run the experiments and thgrassints that are associated to each
experiment.

In ISILab, the Real Laboratory Server engine, whicim charge to manage a multi-user
concurrent access to the online experiments andrttrol the real instruments and the
connections between instruments and circuit ureldr acts as a scheduler and operates
according to the metadata associated to the expetinthemselves.

Figure 1 maps the schema of the experiment datetste.
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Figl: ISILab Experiment Schema
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The following table lists the schema elements &ed descriptions,

Element

Description

1 General

This category groups the general information that
describes this learning object as a whole.

General.catalog

The name or designator of theifition or
cataloguing scheme for this entry.

General.entry

A global unique label that identifieis learning
object.

General.title

Name given to this experiment/leagrobject.

General.language

The primary human language ugbihwiis
learning object to communicate to the intended.user

General.description

A textual description of thateat of this learning
object.

2 Life Cycle

This category describes the history and currem sta
of this learning object and those entities thatehay
affected this learning object during its evolution|

Lifecycle.contribute.role

Kind of contribution (nimally the author(s) of the

learning object) of people or organizations thateha
contributed to the state of this

learning object during its life cycle.

Lifecycle.contribute.entity

The identification afiéinformation about entitieg
(i.e., people, organizations) contributing to this|
learning object.

Lifecycle.contribute.date

The date of the contriidmuit

4 Technical

This category describes the technical requirements
and characteristics of this learning object

Technical.location

A string that is used to acdhsslearning object. It
may be a location (e.g., Universal Resource
Locator), or a method that resolves to a location
(e.g., Universal Resource Identifier).

Technical.requirements

The technical capabilities necessary for using this

learning object. If there are multiple requirement

then all are required, i.e., the logical conneggor
AND.

[72)

Technical.requirements.OrComposite

Grouping of multiple requirements. The composite
requirement is satisfied when one of the comporient
requirements is satisfied, i.e., the logical conoiec

is OR.

Technical.requirements.type

The technology requioagse this learning object,
e.g., hardware, software, network, etc

Technical.requirements.name

Name of the requirgtht@ogy to use this learning
object.

Technical.requirements.minimumVersion

Lowest pdsstiersion of the required technology
to use this learning object.

5 Educational

This category describes the key educational of
pedagogic characteristics of this learning objegt

Educational.learningResourceType

Specific kindeafhing object. The most dominant
kind shall be first.(i.e. experiment, simulation)

Educational.typicalLearningTime

Approximate or tglitime it takes to work with of
through this learning object for the typical intedd
target audience.

9 Classification

This category describes where this learning object
falls within a particular classification system.
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Classification.purpose

The purpose of classifyhig kearning object
(discipline,idea, prerequisite, educational objexiti

Classification.description

Description of the léaghobject relative to the
stated 9.1:Classification.Purpose of this specifi
classification, such as discipline, idea, skilldgv

educational objective, etc.

O

ISILAB specific data

Availability

Assignement

Assignement.goal

Target of the experiment

Assignement.images.type

Type of image(electricrdiag connections
synoptic)

Assignement.images.path

Path of the image

Assignement.procedure

Procedure used to set ugxffeiment,

Assignement.exercise.id

Exercise identifier

Assignement.exercise.text

Exercise text

Assignement.reference

References

Measure.resources

List of all the measure resources (instruments and
devices that are involved in the experiment)

Measure.resource.driverAdapter][id]

Identifier loé Wriver adapter used by this measure

resource.

Measure.resource.driverAdapter[name]

Driver adapime.

Measure.resource.driverAdapter[path]

Path of tiedadapter

Measure.resource.panel[id]

Identifier of the meagasource virtual panel.

Measure.resource.panel[name]

1%

Name of the meassmance as presented in thg

virtual panel. i.e. oscilloscope, main control dang
Measure.resource.panel[path] Path of the paneligésa file
The following table contains an example of an expent description. Starting from the left,
the first column contains the schema field name sércond one contains the field content,
and the third one matches the field to the IEEE L&&hdard.
ISILab experiment schema An experiment IEE
E
LO
M
General.catalog ISILab v
General.entry 15 v
General.title Integrator circuit v
General.language en v
General.description The experiment shows the bebawf an v
integrator circuit.
Lifecycle.contribute.role creator v
Lifecycle.contribute.entity Andrea Bagnasco v
Lifecycle.contribute.date 14-1-2004 v
Technical.location http://130.251.89.105 v
Technical.requirements.type browser v
Technical.requirements.name Internet Explorer v
Technical.requirements.minimum 5.0 v
Technical.requirements.type Java Virtual Machine v
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Technical.requirements.name Java Plug-in v
Technical.requirements.minimum 1.4.2 v
Educational.learningResourceType Ondine experiment v
Educational.typicalLearningTime 15 min v

Classification.purpose discipline v
Classification.description Electronics v
Classification.purpose educational objective v
Classification.description To practice an integraiocuit. v
Availability Running
Assignement.goal You are required to verify if tireuit works as
an integrator
Assignement.images.type Electric diagram
Assignement.images.path http://isilab-
esng.dibe.unige.it/database/images/expl14-1,gif
Assignement.images.type Synoptic diagram
Assignement.images.path http://isilab-
esng.dibe.unige.it/database/images/exp15-2|gif
Assignement.procedure Circuit set-up: the wavefgemerator is
connected to the input N1, the channel 1 of the
oscilloscope ...
Assignement.exercise.id 1
Assignement.exercise.text Use the three standavdfasans (sine, square,
and triangle) to test the behavior of the circulit.
Assignement.exercise.id 2
Assignement.exercise.text Find the cut-off freqyesrad the gain of the
circuit.
Assignement.exercise.id 3
Assignement.exercise.text Compare your results thgtPSPICE
simulation.
Assignement.reference http://isilab-
esng.dibe.unige.it/database/references/integrator.
pdf
Measure.resource.driverAdapter[id] 14
Measure.resource.driverAdapter[name Switch matrix
Measure.resource.driverAdapter[path] Driver/driviéol
Measure.resource.panel[id] 10

Measure.resource.panel[name] RF-Filter

Measure.resource.panel[path] instr10.xml
Measure.resource.driverAdapter[id] 1

Measure.resource.driverAdapter[name

Waveform geoer

Measure.resource.driverAdapter[path]

instr10.|kxtYihO.vi

Measure.resource.panel[id] 2
Measure.resource.panel[name] Clock generator
Measure.resource.panel[path] Instr2.xml

Table 1
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The process of creating the XML files, describihg experiments to be put on line in ISILab,
is supported by a tool, named ISIAuthor. It offersuser friendly way to describe the
laboratory experiments according to the schemaepted in the previous section.

ISIAuthor collects information via diverse paneidich correspond to the groups of metadata
listed above. A snapshot of the application graghiser interface is reported in Figure 2.

This application is strictly linked to the ISILalovdronment. Data input is saved as an XML
configuration file that will be used to dynamicatignerate the online experiment web pages
and allows the core engine of the laboratory to aganthe communication between virtual
instrument interfaces and real workbench.

It is worth noting that this application collectsth the metadata related to the experiment as a
learning object, and data for the ISllab enginevduld be easy to extract the metadata part
for indexing purposes

Furthermore, the definition of the exercises ashale/with the experiment could be revised.
Exercises can be treated as stand-alone learningctesband combined with online
experiments at the level of the LMS.

| 1sTAuthor.vi Front Panel _ — Ol x|
File Edit Operate Tools Browse Window Help
@a@ [ 130t Applcation Fort_ |~ | [2|[Tar 12+ @
" -
’m P e — General I Technical I Educational | Classification | Assignements. ] Instruments. ‘J
% H I !th‘ ’ a ' pe
s v o Gaal
15IBoardEs plorer You are required ko verify if the dircuit works a5 an inkegrator .
Slotd ExpID | Mame &) e
1] 1 AC Amplifier
ET ) Yoltage Amplifier Procedure Images
z |14 Common-Collector Amplifi Circuit set-upi the waveform generator is connected to the ﬂ ’:—DF‘U 7
3 15 Complementary-symmetry input M1, the channel 1 of the oscilloscope Type
4 <empty IE\ectric_d\agram
5 il Complementary-symmetry) 5.
6 18 Transiskor working as a sw) Path
7 |19 Transistor working as swit _..I Il.gif
20 Transiskor working as a sw) :
ozl Inverting Amplfisr Exercises
£ ;'r—'
10 Derlvatar TA0 Use the thres standard waveforms (sine, square, and triangle) ta verify the |
23 Inkegrator behavior of the circuit
= <Empty
13 | zempty - £l
14 | <empty References
15 | <empty T Fr—
ﬂ - J E}IU Ilhttp:,ihsi\ab-esng.diba‘umge.itJ‘databaseiraFerencasiintegrator.pdf | o
‘ Refresh I Load XML “ Update XML' =
-
4] 3P

Figure 2: a snapshot of the ISIAuthor tool

The PROLEARN approach

PROLEARN, a Network of Excellence in Professionakatning in the area of
IST/Technology Enhanced Learning within the EurapBaion 6th research framework, has
a specific work package on the subject “Online expents”.

One of the objectives of this work package is tfinrdea common description for online
experiments and to develop an online repositorgxpieriment descriptions, which will allow
educators, experiment developers and educatiosearehers to locate online experiments of
interest.

The PROLEARN community has chosen a metadata schemeh deals with experiments as
a special kind of learning objects. The schemanigx@éension of the metadata schema for
learning objects that has been adopted by Educalextiv.educanext.org), a European
brokerage platform for the exchange of educati@oaitent and the creation and sharing of
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knowledge. The schema and the additional attribwiésch have been specified for online

The list of experiment descriptions provided by plagtners of PROLEARN is available on

the EducaNext portal (http://www.educanext.org/ Xty “advanced search” utility. Select the

“learning resource type” equal to “Experiment, Eximeent (Offline), Experiment (Online)”.
At the moment, there are 57 resources and mokeaf ire descriptions of remote
laboratories or practice tool more than descrifgiohsingle experiments.

The fields that are required to insert a new resmare:

General

Description Language: (Mandatory)

Title: (Mandatory)

Learning Resource Language: (Mandatory)
Description: (Mandatory)

Classification system, discipline, subdisciplindafdatory)
Learning Resource Category: (Mandatory)

Educational Material Type: (Mandatory)
Typical Learning Time: (Optional)
Contributors: (Mandatory)

Author: (Mandatory)

Location: (Mandatory)

Technical

Version: (Optional)

Format: (Optional)

Size: (Optional) (bytes)
Technical Requirements (Optional)

Educational

f

Educational Objectives: (Optional)

Method of Instruction: (Optional)

Location of Additional Information: (Optional)
Curriculum: (Optional)

Prerequisites: (Optional)

ECTS Credits: (Optiona)

Educational Material Type is equal to “onlinepeximent” the following additional

information are requested:

Experiment Components:

Number of setups: (Number of active users per séllymber of passive users per
setup, Allocation policy)

Supported interaction modes: (Mandatory) (Syncbusninteraction, Asynchronous
interaction)

Availability: (Continuously, Planned time periodpth request, Not available)
Reservation (Online reservation, Link to onlinesr@ation system, Offline reservation
at contact person, Stand in queue, Direct access)

Guest access:

Figure 3 shows a snapshot from the EducaNext site.
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General (1) General (2) Online Experiment. Technical | Educational |
nent

"learn

Fig. 3 EducaNext portal: panel specific to onlinexgeriments

The information, which is requested for online expents, surely helps in specifying the
characteristics of this special kind of learningeabs. Some doubts can arise on the reliability
of such information, as online experiment are nomtents in digital format, stored in a
repository, but resources that are made availaplaediwork servers that manage complex
hardware and software systems.

Conclusions
In our opinion, the experience acquired in ISILabl #ROLEARN is a good starting point to
choose the metadata that will be adopted by theN[DEY project.

Looking at the work done in ISllab, experiment dggon files have been conceived with the
aim to be as much as possible LOM compliant, bey 8till contain I1SILab specific data. The
ISILab engine was the unique consumer of such files

In the IDENTITY context we have to separate metadatgeted to describe the learning
object resource from the information used by theate laboratory for configuring and

running the experiment.

The main contribution from the PROLEARN community from the section specifically
created for online experiments.
We should consider which elements are of intenegtvehich might be added.
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Metadata for Online Experiments: Laboratorio delle Idee’s point
of view

Massimo Mustica
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Abstract:

Using the SCORM 2004 standard as consolidated Raitebuilding the integration
of Enhanced Individualized Learning Environment IE) and VR-Learning
Resources Centre (VR-LRC)

1 Making focus on project deliverables: EILE and VR-LRC

1.1 EILE

EILE will be dedicated to endorse the asynchrorleasning part, without time-constraints,
also untied to space or mobility restrictions —talse-learning and ubiquitous (mobile) m-
learning, respectively. EILE provides each studerd tutor with a “tailored panel” to identify
the student’s learning needs and the adequatetadjnts and to assure an efficient progress
of each student. EILE also provides each studetft agcess to the VR-LRC needed to learn
to the fullness of their individual ability. “Tutgsanel” main menu includes the following
major functions: module-course information; studgsgistance; student progress reports, best
practice guide “Student panel” main menu includes following major functions: learning
information, progress information; resources (VR&)Raccess; contacts (tutor, students,
administrative desk).

1.2 VR-LRC

VR-LRC consists of a structured, compliant and exjadle learning resource repository
aimed to give support to the students mostly fafquening remote experiments by using VR
applications (multimedia products), in order to mowye the student practical skills before and
after executing real experiments. VR-LRC can beessed by EILE but it could be used
separately as an independent product to be includedarious e-learning platforms.
IDENTITY project proposes a VR-LRC that covers adfic domain: electrical engineering.
As a result, the VR applications to be included/R-LRC will be related to the following
topics: Electric Circuits, Analog and Digital Elemics, Electrical Machines and Drives,
Measurement & Automated Test Systems, Home ap@iaystems and Industrial Process
Control. VR-LRC will include not only VR applicatig but also traditional learning material
in electronic format. VR-LRC is to integrate akigaavailable appropriate e-learning
products provided by the project partnership (basedan intellectual property rights
agreement)
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1.3 Actors

The main human actors of our building system adgmiaistrators, students, teachers; of
course non human actors are: the systems itselfdffferent Vlab’s and LMS's involved in
the project ).

These actors will participate to the following useses:

v The Administrator imports the resources of the rensystem experiments on EILE

v The Teacher will look for experiments on VR-LeaResources Centre

v' The Teacher will link one or more experiments tmarse

v The Student will ask to be enrolled on course

v' EILE accepts/discards the request (in an autoroatimediated way)

v' The system enrolls the student and give him/heatitess to the course

v The Student accesses the experiments and recdieegesults (on-line or via
asynchronous messaging system [file attach]

ANANENEN

2 Scenario

2.1 EILE and VR-LRC

Generally speaking EILEs not a nonolithic system but is nade up of a
collection of different systens

oo () D (D O (B

Systems can be one of tree types: LMS, Vlab and_-RR-
In the simplest project scenario we will have 1 LMS/R-LRM and more than one Vlabs.
To buildEILE & VR-LRC means to perform an integration task

2.2 Possible technical solutions

2.2.1 Web services technologies

A Web service is an application that accepts XMbtfatted requests from other systems
across a network (Internet or intranet) via lightye, vendor-neutral communications
protocols. Web services-based systems are looselgied distributed systems. The simplest
Web service system has two participants, a seprce@der and a service requester. The
provider presents the interface and implementaifahe service, and the requester
(sometimes called consumer or client) uses the ¥éelice. This simple architecture looks
like this:

! Virtual laboratory.
? Learning management system
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Registry

find publish

Requestar | [« - Provider
hind

Registry=UDDI Universal Description Discovery and Integration

http://jcp.org/en/jsr/all

2.2.2 OKI Standard

The Open Knowledge Initiative (O.K.l) develops grdmotes specifications that describe
how the components of a software environment conicatewith each other and with other
enterprise systems. O.K.I. specifications enabitagable interoperability and integration by
defining standards for Service Oriented Architeet(8OA). Through this work O.K.I. seeks
to open new market opportunities across a widegafigoftware application domains.

Service Consumer

Service Provider

To this end, O.K.I. has developed and publisheddpen Service Interface Definitions
(OSIDs), whose design has been informed by a baoadtectural view. The OSIDs define
important components of a S®As they provide general software contracts betweerice
consumers and service providers. This enablescapioins to be constructed independently of
any particular service environment, and easesriatieg. The OSIDs enable choice of end-
user tools by providing plugin interoperability.

http://www.okiproject.org/

3 Service Oriented Architecture
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2.2.3 Apply a consolidated Pattern

In software engineering, a design pattern is agémnepeatable solution to a commonly
occurring problem in software design. A designeratis not a finished design that can be
transformed directly into code. It is a descriptartemplate for how to solve a problem that
can be used in many different situations.

3 SCORM2004 as a pattern

3.1 SCORM what it does at Run-time Environment:

v' A common way to start learning resources [Launcbhagism]

v" A common mechanism for communication with an LM$[AApplication Program
Interface)]

v" A common vocabulary for communication with an LM®uh-Time Environment
Data Model]

SCO

SCO | | SCO

SCO is particular type of learning object

3.2 SCORM what it does at meta-data level

Describes and identifies the resource

Gives the history of the resource and documentsaubated or altered it
Provides technical information about the resource

Describes the pedagogical characteristics of theuree

Provides intellectual property rights and usagerimfation

Tells how a resource works together with otherueses

AN NN NN

3.3 SCORM what it does at Content Packaging

v"IMS Content Package — A package is a unit of us@id reusable) content. A
package must be able to stand alone, and thenmefiase contain all the information
and components needed to use the contents foirlgasen it is unpacked.
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v" Content Packaging Information Model — The inforroatmodel defines the data
elements available for the building of SCORM confant packages.

v' Content Packaging XML Binding — The XML bindingasgemplate (called a schema)
for representing a SCORM content package usingMh #le. An XML file is a
structured text file contains information for legignmanagement systems on how to
present the content and instructions for reconsh@idt at run time.

4 Why use SCORM2004 as a pattern?

4.1 Our Project needs:

4.1.1 Run-time Environment:

v' A common way to staremote experiment[Launch mechanism]

v' A common mechanism for communication withlaS and Vlab at experiment
Level [API (Application Program Interface)]

v' A common vocabulary for communication with laMS and Vlab at experiment
Level [Run-Time Environment Data Model]

Meta-Data Level

Describes and identifies the resource

Gives the history of the resource and documentsaubated or altered it
Provides technical information about the resource

Describes the pedagogical characteristics of theuree

Provides intellectual property rights and usagermftion

Tells how a resource works together with otherueses

2
OO

4.2 Applying Run-time Environment and Meta-Data Level

LMS will manage a particular type of learning resims :Remote Experiment

Wiab1

RE Remote Experiment:
* It must be available on Internet
» Client requirement must only be Internet Browsat aelected plug-in
* Protocol must be http on 80 port or https on gd8
» It has be described by metadata
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Wlabh

RE

()

Project API will deliver all required informatido cover all the cases of use of our project.
(an example is login phases where the API provikes information to the Vlab system)
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4.3 API Pattern

The following image shows the architecture of SCORN4

Learning Management System
(LMS)

LMS Server

/ .
/ = Server Side
/ Launch H H
Data Model: ) : Client Side
Actual data sent 7
back and forth / Web Browser
between a SCO 7
and LMS / \‘
Communication r’f Asset
with backend / 5CO Asset | | Ascer
server is not
specified in API d
SCORM. Instance < ECMAScript | |Asset

v
API: Communications Link between a 5C0O

and LMS
Data Model: Data is requested to be

retrieved from and stored in the LMS from the
SCO.
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The following image shows the architecture of lidgrRroject

Enhanced Individualized Learning Environment ((EILE) and
VR-Learning Resources Centre (VR-LRC)

EILE & VR-LRC
1 Server
},"‘ T Server Side
Data Model: 7 \ Launch  Client Side
' /
Actual data sent 7
back and forth / Web Browser
between a - /
remote expenment /
and EILE/VR-LRC /
,‘f Remote Experiment
API >
Instance ECMAScript
e
\\
L \
API: Communications Link between a \
Remaofe experiment and EILE and/or VR-LRC
Viab Server

Data Model: Data is requested fo be retreved from and stored in the
EILE/NVR-LRC from the remote experiment

5 Activities to be done

a. To agree upon the use cases and add more in @uisdien during our meeting
b. To agree upon the project’s scenario (LMS and \$ales)
c. To define the information needs of Vlab’s systems t
» allow access to remote experiments
» give back the results in a syncronous and asynasonay
d. To extend metadata for online experiment®BE - University of Genoa putting the
focus on:
* not re-doing but re-using existing standards
» information regarding VR-LRC (addressing the sediaciiities)
» information addressing the Launch mechanism of teragperiments
* information addressing the new way of using thggatis resources proposed in
Identity project (time zones; authorization ancsa...)
e. To implement all use cases
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Regarding the outcomes of the requirements fromtp@i,b and c we propose to evaluate it in
compliance with the 1ISO 9176.
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Abstract:

The paper presents a solution for a remote learsygjem that makes up the
unification of the resources through a homogenestugture, allowing the unified

management of the users at a superior level (rea) and the resource interfacing in
a uniform and manageable way at an inferior levedal resources). There are
presented advantages of the new system, and theirdsa architecture and

technologies. The solution is introduced after maalysis of portals, portlet technology
and corresponding Java Specification Request. Thwsé Management System is
contextualized using the Moodle solution and metadancept. For the same of
common formats for integration and combination afaddrawn from diverse sources,
and the language for recording how the data retatesal world objects is proposed a
semantic web solution.

1 Portals

1.1 Introduction

Modern software is complex and expensive, which ima¢ivated many organizations to
invest in enterprise portals as a mechanism by lwiley can manage information in a
cohesive and structured fashion.

Portals offer many advantages over other softwpmictions. First, they provide a single
point of entry for employees, partners, and custsm&econd, portals can access Web
services transparently from any device in virtualyy location. Third, portals are highly
flexible; they can exist in the form of B2E intrats, B2B extra-nets, or B2C inter-nets.
Fourth, portals can be combined to form a portavogk that can span a company entire
enterprise system, allowing for access both inait®outside the firewall.

A personal portal is a site on the World Wide Wéhtttypically provides personalized
capabilities to its visitors, providing a pathway other content. It is designed to use
distributed applications, different numbers andeypf middleware and hardware to provide
services from a number of different sources.

In addition, business portals are designed to shallaboration in workplaces. A further
business-driven requirement of portals is that toatent be able to work on multiple
platforms such as personal computers, persondatiagsistants (PDAs), and cell phones.
Portals have many advantages, which is why theg bacome the de facto standard for Web
application delivery. In fact, analysts have préslicthat portals will become the next
generation for the desktop environment.

Portals distinguish themselves from other softveytems because they provide the ability to
integrate disparate systems and leverage the éunadily provided by those systems. As such,
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they are not mutually exclusive, and do not foroa ynto an either-or decision vis-a-vis
existing software systems. This point is of parantomportance, particularly when you
consider the fact that Web services are destinddebthe explosion of Web applications.
Since portals can access any Web services, thdusimt is inescapable: portals provide a
unique opportunity to leverage the functionalityr@fscent technologies as well as mature,
well-established software systems.

1.2 What portals do we have?

The most powerful portals that exist these days are

uPortal
uPortal is an open-standard effort using Java, XNIBP and J2EE. It is a collaborative
development project with the effort shared amongs of the JA-SIG member institutions.
uPortal is a Java-based framework for creating patals for educational institutions.
uPortal is open source under a BSD-style license.
uPortal has integrated Apache Software FoundatiBhito software to become JSR 168
compliant allowing it to host Portlets.
uPortal is a free, sharable portal under developrbgnnstitutions of higher-education. This
group sees an institutional portal as an abridgeti @istomized version of the institutional
Web presence... a "pocket-sized" version of the pcemWeb. Portal technology adds
"customization” and "community" to the campus Webspnce. Customization allows each
user to define a unique and personal view of timepees Web. Community tools, such as chat,
forums, survey, and so on, build relationships agnmampus constituencies.

Jetspeed-1
Jetspeed-1 is an Open Source implementation ohgeritise Information Portal, using Java
and XML. Jetspeed-1 is a user-customizable poystesn, supporting a rich feature set and
mature user base.

Jetspeed-2
Jetspeed-2 is the next-generation enterprise pattahpache. Jetspeed-2 offers several
architectural enhancements and improvements ovespekd 1.0. First, Jetspeed-2 is
conformant to the Java Portlet Standard and willvigle a standard mechanism for the
deployment of portlets. Second, Jetspeed-2 hasrethtto a more scalable architecture
featuring multi-threaded functionality. Third, Je¢ed-2 is decoupled from several legacy
open source projects. Fourth, Jetspeed-2 is basaccomponent architecture.

Pluto
Pluto is the Reference Implementation of the Jawdlé®? Specification. The current version
of this Portlet specification is JSR 168 1.0 Ratstlare designed to run in the context of a
portal. They are written to the Portlet API. Pluteplements the contract, the Portlet API,
between portlets and portals. Pluto is a portletaioer.

1.3 Portlet technology

Portlets are pluggable user interface componemts ate managed and displayed in a web
portal. Portlets produce fragments of markup cddg are aggregated into a portal page.
Typically, following the desktop metaphor, a pomalge is displayed as a collection of non-
overlapping portlet windows, where each portletdaw displays a portlet. Hence a portlet
(or collection of portlets) resembles a web-baggglieation that is hosted in a portal. Portlet
applications include email, weather reports, dismsforums, and news.

Portlet standards are intended to enable softwaveldpers to create portlets that can be
plugged in any portal supporting the standards.
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The purpose of the Web Services for Remote Ponleitocol is to provide a web services
standard that allows for the "plug-n-play" of remeotinning portlets from disparate sources.
Many sites allow registered users to personaliee thew of the website by turning on or off
portions of the webpage, or by adding or deletemfires. This is usually accomplished by a
set of portlets that together form the portal.

The Java Portlet Specification (JSR168) enablesaperability for portlets between different
web portals. This specification defines a set ofisARr interaction between the portlet
container and the portlet addressing the areasrgbpalization, presentation and security.
Apache Pluto is a reference implementation of JB8R16ther than the reference
implementation, a number of vendors provide comiaklimplementations of the portlet
container. Some of the leading vendors are IBM,c@raBEA Systems and Vignette
Corporation. These vendors provide standards bmsplgmentations as well as extensions
not yet approved by the standards body.

1.4 Whatis JSR (Java Specification Request) 168 ?

The variety of incompatible portlet interfaces geres problems for application providers,
portal customers, and portal server vendors. Torcovee these problems, JSR (Java
Specification Request) 168, the Portlet Specificatiwas started to provide interoperability
between portlets and portals.
JSR 168 defines portlets as Java-based Web comigonemaged by a portlet container, that
process requests and generate dynamic conterald?ose portlets as pluggable user interface
components that provide a presentation layer trinétion systems.
JSR 168's goals are the following:

» Define the runtime environment, or the portlet eamer, for portlets

» Define the API between portlet container and ptstle

» Provide mechanisms to store transient and persidéta for portlets

* Provide a mechanism that allows portlets to inclsdevlets and JSP (JavaServer

Pages)

» Define a packaging of portlets to allow easy deplegt

* Allow binary portlet portability among JSR 168 st

* Run JSR 168 portlets as remote portlets using tke Bervices for Remote Portlets

(WSRP) protocol

The IT industry has broadly accepted JSR 168. Adjancompanies in the portal space are
part of the JSR 168 expert group: Apache, ATG, BB#éeing, Borland, Broadvision, Citrix,
EDS, Fujitsu, Hitachi, IBM, Novell, Oracle, SAP, SAnstitute, Sun Microsystems, Sybase,
TIBCO, and Vignette.

2 Course Management System

The course management are designed to supportraitacdlessroom courses.

Course management systems (CMSs) are online systeahsvere originally designed to
support classroom learning in academic settingsh &8 universities and high schools. CMSs
provide instructors with the ability to perform tfalowing tasks:

» Place course materials online. Most CMSs providegsogrammed buttons for the
course syllabus, course schedule, and course miaténked to specific lessons, such
as copies of readings and PowerPoint slides fratures.

» Track student progress through assessment featunésh) enable instructors to give
quizzes and tests online, and an online gradebwmb&re instructors can post student
grades.
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» Discussion board, where instructors and studentsdéscuss readings and continue
class discussions between formal class sessions.
» Other communications tools, which let instructoead announcements to classes and
communicate individually with students
* Lock box for students, where students can storgsataaterials in a safe place—either
a presentation to give later in class or backinglaps assignments in a safe place.
» Course statistics, which provide information on tlee of the course site, including
who used the course site and when.
Examples of CMSs include the commercial productscBboard and WebCT, and the open
source system, Moodle.
Because CMSs enable instructors to easily createuese website by following a template
and uploading existing documents in PowerPoint, dV&xcel, Acrobat and other popular
formats without converting them to a web formatglHTML), they require few specialized
skills. As a result, CMSs are easy to learn ancewgeiickly adopted by instructors, even those
who might claim to be luddites. Indeed, some ursitiexs report that well over 70 percent of
their instructors have created course websitegUSMSs.
CMSs also have proven popular in managing asyncluomacademic distance courses, too,
because of their ability to manage discussionsaddition, given that CMSs were already
installed and in wide use only adds to their pogtylaWhen using a CMS to manage a
distance course, instructors post a core lessomaster script, of sorts, that guides students
through readings, discussions, and learning aiesvitinstead of merely posting readings and
PowerPoint slides for each lesson,. Instructors tige the discussion board to manage the
course discussions, which are usually more extertban those used in classroom courses.

2.1. Moodle (Modular Object-Oriented Dynamic Learni  ng Environment)

Moodle is a free and open source software e-legrpiatform (also known as a Course
Management System (CMS), or Learning Managemene8ys(LMS), or Virtual Learning
Environment (VLE))
Moodle is designed to help educators create ontioerses with opportunities for rich
interaction. Its open source license and modulaigdemeans that many people can develop
additional functionality.
Moodle runs without modification on Unix, Linux,#&BSD, Windows, Mac OS X, NetWare
and any other systems that support PHP, includiost mvebhost providers.
Data is stored in a single database: MySQL andgReSQL were the only feasible options in
Moodle.
Moodle has many features expected from an e-legplatform including:

- Forums

- Content managing (resources)

- Quizzes with different kinds of questions

- Blogs

- Wikis

- Database activities

- Surveys

- Chat

- Glossaries

- Peer assessment

- Multi-language support (over 60 languages are supg@dor the interface [2])
Moodle is modular in construction and can readiy éxtended by creating plugins for
specific new functionality. Moodle's infrastructigepports many types of plugin:

- Activities
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- Resource types
- Question types
- Data field types (for the database activity)
- Graphical themes
- Authentication methods
- Enrolment methods
- Content Filters
PHP can be used to author and contribute new medMeodle's development has been
assisted by the work of open source programmers Ads contributed towards its rapid
development and rapid bug fixes.
Moodle contains a wide range of activity moduleattban be used to build up any type of
course.
a) Assignments
Assignments allow the teacher to specify a task thguires students to prepare digital
content (any format) and submit it by uploadingpithe server. Typical assignments include
essays, projects, reports and so on. This modaledes grading facilities.
b) Chats
The Chat module allows participants to have a tiesd-synchronous discussion via the web.
This is a useful way to get a different understagdof each other and the topic being
discussed - the mode of using a chat room is gliiterent from the asynchronous forums.
The Chat module contains a number of features toraging and reviewing chat discussions.
c) Choices
A choice activity is very simple - the teacher askgjuestion and specifies a choice of
multiple responses. It can be useful as a quick tpostimulate thinking about a topic; to
allow the class to vote on a direction for the seuor to gather research consent.
d) Forums
This activity can be the most important - it isdnénat most discussion takes place. Forums
can be structured in different ways, and can irelpder rating of each posting. The postings
can be viewed in a variety for formats, and caruie attachments. By subscribing to a
forum, participants will receive copies of each npasting in their email. A teacher can
impose subscription on everyone if they want to.
e) Glossary
This activity allows participants to create and mhain a list of definitions, like a dictionary.
The entries can be searched or browsed in margrelift formats.
The glossary also allows teachers to export enfr@s one glossary to another (the main
one) within the same course.
f) Labels
This is a not a true activity - it is a "dummy" i@ty that allows you to insert text and
graphics among the other activities on the coussep
g) Lesson
A lesson delivers content in an interesting anxilble way. It consists of a number of pages.
Each page normally ends with a question and a nuwibpossible answers. Depending on
the student's choice of answer they either progi@ske next page or are taken back to a
previous page. Navigation through the lesson casttaéght forward or complex, depending
largely on the structure of the material being enésd.
h) Quizzes
This module allows the teacher to design and s&t wsts, consisting of multiple choice,
true-false, and short answer questions. Theseiqnesire kept in a categorised database, and
can be re-used within courses and even betweesanuQuizzes can allow multiple attempts.
Each attempt is automatically marked, and the tacéin choose whether to give feedback or
to show correct answers. This module includes graticilities.

62



IDENTITY : 229930-CP-1-2006-1-RO-MINERVA-M

i) Resources
Resources are content: information the teachersmanbring into the course. These can be
prepared files uploaded to the course server; padigsd directly in Moodle; or external web
pages made to appear part of this course.

j) SCORM/AICC Packages
A package is a bundle of web content packaged way that follows the SCORM or the
AICC standard for learning objects. These packagms include web pages, graphics,
Javascript programs, Flash presentations and awgy#ise that works in web browsers. The
Package module allows you to easily upload anydstah SCORM or AICC package and
make it part of your course.

k) Surveys
The Survey module provides a number of verified/syrinstruments that have been found
useful in assessing and stimulating learning innenénvironments. Teachers can use these to
gather data from their students that will help tHearn about their class and reflect on their
own teaching.

) Wikis
A Wiki enables documents to be authored collecgivela simple markup language using a
web browser.
"Wiki wiki" means "super fast" in the Hawaiian larage, and it is the speed of creating and
updating pages that is one of the defining aspefcgiki technology. Generally, there is no
prior review before modifications are accepted, anudt wikis are open to the general public
or at least to all persons who also have accetbetwiki server.
The Moodle Wiki module enables participants to wtmgiether on web pages to add, expand
and change the content. Old versions are nevetededad can be restored.

m) Workshop
A Workshop is a peer assessment activity with aehargay of options. It allows participants
to assess each other's projects, as well as exemglgcts, in a number of ways. It also
coordinates the collection and distribution of thassessments in a variety of ways.

2.2 Metadata

Metadata has multiple definitions, the briefestubiich is "data about data." It can generally
be thought of as information that describes, ompkrments, the central data. For example,
metadata produced by digital cameras describe e¢ltengs used for the picture, such as
exposure value or flash intensity. In such casesntetadata can be considered as extra data,
which merely add information, and is not criticalthe functions of the main data.
Even when it is not essential to the proper fumitig of a product, metadata is valuable
because of the context that it provides, and thgswiaat contextual information can be used.
When data is made available to a potential userutier (human or computer) must put the
data into an existing model of knowledge, and nmekyquestions to do so. For example, in the
case of an image, typical questions include "Whaan this taken?" and "Who and what are in
this image?" Metadata provides context to answeanynd these questions. In sophisticated
data systems, the metadata - the contextual infowmaurrounding the data - will also be
very sophisticated, capable of answering many euresthat help understand the data.
In a unified content strategy, metadata enableteabto be retrieved, tracked, and assembled
automatically. Metadata enables:

- Effective retrieval

- Systematic reuse

- Automatic routing based on workflow status

- Tracking of status

- Reporting
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Metadata is used by CMS for managing courses.
For example, the SCORM courses metadata are osghinito nine broad categories, some of
which are optional for one or more types of resesrc
- General — information about the resource or cordaggtegation as a whole
- Lifecycle — history and current state of the reseuand those who have contributed to
its development (optional for assets)
- Meta-Metadata — specific information about the mata record itself, as opposed to
the resource described by the metadata
- Technical — technical requirements and characiesisf the resource
- Educational — key educational or pedagogical charastics of the resource (optional
for all resource types)
- Rights — intellectual property rights and condidar use
- Relation — relationship between the resource aheérotesources (optional for all
resource types)
- Annotation — comments on the educational use ofréiseurce, generally by parties
other than the original author (optional for abearce types)
- Classification — where the resource is placed latimn to a specific taxonomy or
classification scheme (optional for assets)

3 Proposal for developing the Remote Learning Sysin - RLS

3.1 Present situation

Now there exist many resources (courses, laboestolibraries, etc.) that can be accessed by
users, locally or over Internet.

The resources structure is not homogeneous.

Users authentication (through username and pasyugdbne for each resource or it is not
done at all.

3.2. Unification of the resources

The unification of the resources can be done thraudpomogeneous structure at a superior
level of resources, named from now &mamework,see the figure 1 (between resources and
users).

The Frameworkwill permit at a superior level (near user) thefiegi management of the
users:

- a single authentication, at the entrance of théesysAfter login the user will get
access to all required resources. The user willisee single window the list of
available resources, right after the authenticgpimtess;

- add/modify/delete users;

- creation of user roles;

- user to role association;

- levels of rights for users (student, teacher, a@trator, etc)

The Frameworlkwill permit at an inferior level (near resourcetje resource interfacing a
uniform and manageable way.
Through their essence, the resources are verysdivas functionalities:

- LMS (Learning Management System)

- Remote laboratories

- Libraries

- etc
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as well as products/technologies used for functibes implementation (Java, Ajax, Asp,
.Net, Moodle).
In order to create/implement thmmeworkit is possible to use one of the following choices:

- OKI (Open Knowledge Intreface) — standard createbr University SUA — very

good, but not easy to implement;

- UPortal — it is easier to use in software develgpin

- etc.
We recommend the use of UPortal.
The uPortal will include the Moodle CMS through thee of Portlet. Moodle will be
contained into a portlet (the portlet can playrible of container).
Uportal as well as Moodle have their own accessilogechanism based on username and
password.
Moodle will be placed inside uPortal.
The SSO (Single Sign On) feature is accomplisheoutih an portlet (autologinPortlet) that
retrieves the username and password from the uRthréalogin servlet will put the necessary
credentials into the session), and then performsl@gin into Moolde system by calling a
modified instance of login page that expects ttegnesme and password as parameters.
This way the user has to login only once, in portal
The management of users will be done in one plaiceuPortal. A VB Script will perform
synchronization of the user tables, between uPdatEbase and Moodle database.
The resources that are used by Moodle as well astalRzan be easily modified /updated
through FTP, because resources can be storedkaadiiom there.
Students can register for an account in uPortaénTthey are able to login. For the first login
time, they are able to browse the lists of avadaidurses, visualize their metadata and ask to
enroll.
The user with teacher role will see the enroll esxist and he can grant or deny their request.
If the student is allowed to join the requestedrseuat the next login he will be able to see
and attend the course.
Inside portal he could access courses (in starfdamtat or SCORM/AICC), class chat, class
forums, public chats and forums, webmail, wiki,eradar etc. All these features are hosted by
portlets (portlet that can perform SSO — single ig) where necessary (for example: forum,
wiki).
The idea of interfacing thitEameworkwith the resources is a good strategic optimecause
(beyond uniformity and the possibility to keep ttentrol of the entire system) it permits
developing/modifying/attaching of the resourceth® system

- independently

- with minimum of effort for creating/modifying theoiware(named interface)

necessary for the functioning of these resourcéisarsystem.

3.3 Use of a Control Versioning System CVS

This system permits:
- General control of the project evolution.
- Exact knowledge by developer/manager of the answeeiguestions like: who is
working, what is working, which was the softwarezelepment time evolution, etc.
- Concurrent developing (many users at the same winie software code created in
university for the system functioning, which reddlee time for developing.
- Detect and help in correction of the conflicts thetur during software developing.
The CVSs exist both in free and commercial version
We propose a study of the neefts the system and decide for the best suited €afSion to
be used.
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3.4 Some advantages of the new solution

- Scalability; The proposed architecture for the RLS system iredu@luster advantages (RLS
runs on many computers), permitting resourcesiligton over many computers, according
to the system load (resources number, users nuedigyrrent using load, etc).

- Modularizeddeveloping of the required components of the RLSesy, though dividing of
the whole problem in small problems, easier to tigyeand as ambling of these “bricks” in a
coherent and controlledray, with the implication of a team of speciali$tsmed for the
specific project.

CVS User
(Dewvelopers §
Project MManager)

Framework {uPortal) DataBase
Iz 1= I In

! 3

H
—

4+

Resursa 1-LME 1 (Moodle)
Resursa i - Remote Laboratory |

Resursa 2 -LMS 2
Fesursa 3 - SCORM
Eesursan - Library

I1.I2, In, i — Interfaces

Fig 1. Proposed architecture for LRS

4 About Semantic Web, specific languages descript and tools

Semantic Web offer for users information a "welfided meaning, better enabling computers
and people to work in cooperation”[4]. The semaktieb sue a specific tools and languages
in order to offer a comprehensive image of the gerreality for computers and in the same
time for users.

The Semantic Web is about two things. It is abouhimon formats for integration and
combination of data drawn from diverse sources, revhen the original Web mainly
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concentrated on the interchange of documents.alsis about language for recording how the
data relates to real world objects. That allowseas@n, or a machine, to start off in one
database, and then move through an unending s#dtabases which are connected not by
wires but by being about the same thing.
In February 2004, The World Wide Web Consortiumeaskd the Resource Description
Framework (RDF) and the OWL Web Ontology Languag®W() as W3C
Recommendations. RDF is used to represent infoomatnd to exchange knowledge in the
Web. OWL is used to publish and share sets ofgeratied ontologies, supporting advanced
Web search, software agents and knowledge managemen
The Semantic Web is an evolving extension www ( M/&ide Web) offering a form that
can be understood, interpreted and used by softag@sts. It is so possible to find, share and
integrate information more easily [5]. Thus Web drees a universal medium for data,
information, experiences and knowledge exchange.
RDF is a language for representation of informationgeneral of metadata, using syntax
XML (extended markup language) organized in a faintriplets (subject, predicate, and
object). RDF is intended to provide a simple wayrtake statements about Web resources.
Three elements are important in order to well dbscthe meaning of data (figure 2), these
are:

» subject, that indicate the thing that is

P ~ ~ o ~ .
specified; ,  cuhiect \ Predicate /' Aniect

> predicate that specify a property of th. =====" } A )
subject; ~—_ ~— “

> object that define the specific value of , . .
predicate. Fig. 2. Elements describing the meaning of

data and their relation

Thus, the RDF made a machine - processable
statements assuring:

» a system of machine-processable identifiers fontiigng a subject, predicate, or
object in a statement without any possibility ofnfision with a similar-looking
identifier that might be used by someone else eneb.

» a machine-processable language for representinge tetatements and exchanging
them between machines.

URI (Uniform Resource Identifier) is anything thatdicates unequivocallya resource

represented as a compact string of charactésgng URI we can identify for example the
subjects and predicates.

A subset of URI is used to locating or find a reseuit is named URL (Uniform Resource
Locator). A URL indicates the access to a resoldsé®N (Uniform resource Name) refers to
a subset of URI and indicates names that must rem@que even when the resource ceases
to be available. URNS intended to serve as pergjst®cation-independent resource
identifiers and are designed to make it easy to oth@r namespaces.

Using for example a RDF scheme we can represent a
@ simple statement between the learning object, éswlvee

ca locate them. In figure 3 we illustrate in grdpim such
http:/fviab.unitbv.ro/laboratory statement (simple RDF scheme) for a laboratoryhef t

VirtualElectroLab system. In order to easier thédup of

http://diodem RDF schemes and the ontology also lot of tools and
environment was developed.

Fig. 3. RDF for VirtualElectroLab
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4.1. Tools useful for easier the work at the definition and au ~ tomated reasoning

Some useful tools are:
- EULER is graph oriented is view not as a graph structvité oriented links but as a
collection of triplets.
- PROTEGE, is environment developed at Stanford universitg affer a editor having a
user friendly interface and a knowledge serveruppsrt users in constructing and storing
frame-based domain ontologies, customizing datay éotms, and entering instance data.
Protégé-Frames implement a knowledge model whichcampatible with the Open
Knowledge Base Connectivity protocol (OKBC). Ingttmodel, an ontology consists of a set
of classes organized in a subsumption hierarchggoesent a domain’s salient concepts, a set
of slots associated to classes to describe theipepties and relationships, and a set of
instances of those classes - individual exemplateeoconcepts that hold specific values for
their properties. Between the features of Protégénentioned: a wide set of user interface
elements that can be customized to enable usersotiel knowledge and enter data in
domain-friendly forms; a ,plug-in architecture* thean be extended with custom-designed
elements, such as graphical components, mediaugastorage formats (RDF XML HTML
and database back-ends), and additional suppol$ t@og., for ontology management,
ontology visualization, inference and reasoning,)e Java-based Application Programming
Interface (API) that makes it possible for plug-arsd other applications to access, use, and
display ontologies created with Protégé-Frames.
- JENA - developed by HP Labs Semantic Web programmé #n Open Source Java
framework for buildingSemantic Wehpplications.
Jena provides a programmatic environment for ROPF&and OWL, SPARQL and includes
a rule-based inference engine.
RDFS stands for RDF Schema and it is a standar@¢hmiéescribes how to use RDF to
describe RDF vocabularies on the Web.
The SPARQL query language consists of the syntax and sensafaiasking and answering
gueries against RDF graphs. SPARQL contains cafedifor querying by triple patterns,
conjunctions, disjunctions, and optional patterns.
A few IT applications of Jena are: enterprise-saidéa integration, knowledge discovery,
knowledge management and service-oriented archites:t
The features of Jena Framework are:
a) An RDF API

» statement centric methods for manipulating an RDEehas a set of RDF triples

» resource centric methods for manipulating an RDFEleh@s a set of resources with
properties
cascading method calls for more convenient progreagm
built in support for RDF containers - bag, alt @ed
enhanced resources - the application can extenletevior of resources
integrated parsers and writers for RDF/XML (ARPE &hd N-TRIPLES
support for typed literals
b) ARP - Jena's RDF/XML Parser
ARP aims to be fully compliant with the latest dgons of the RDF Core WG. The Jena2
version is compliant with the RDF Core recommeradeti ARP is typically invoked using
Jena's read operations, but can also be used ktaada
c) Persistence
The Jena2 persistence subsystem implements ans@xteto the Jena Model class that
provides persistence for models through use of ek-bad database engine. Jena2 also
supports a Fastpath capability for SPARQL and RDOfpkries that dynamically generates
SQL queries to perform as much of the SPARQL or R@Qery as possible within an SQL
database engine.

VVVVY
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d) Reasoning Subsystem

The Jena2 reasoner subsystem includes a genegibaskd inference engine together with
configured rule sets for RDFS and for the OWL/Lsigbset of OWL Full. These reasoners
can be used to construiciference modelsvhich show the RDF statements entailed by the
data being reasoned over.

e) Ontology Subsystem

The Jena2 ontology API is intended to support @gners working with ontology data
based on RDF. Specifically, this means supporC@/L, DAML+OIL and RDFS. A set of
Java abstractions extend the generic RDF ResourdePeaoperty classes to model more
directly the class and property expressions fomnghitologies using these languages, and the
relationships between these classes and propeatidghe individuals created from them. The
ontology API works closely with the reasoning sugdieyn to derive additional information
that can be inferred from a particular ontology reeu Given that ontologists typically
modularise ontologies into individual, re-usablenpmnents, and publish these on the web,
the Jena2 ontology subsystem also includes a dodum&nager that assists with process of
managing imported ontology documents.

f) SPARQL query language

Jena provides the ARQ query engine which implemeoth the SPARQL query language
and RDQL. The implementation in Jena is coupledefational database storage so that
optimized query is performed over data held inreeJelational persistence store.

4.2. Some other general development environments , editors and content
management systems that support Semantic Web Qewelt are:

- Adobe’s XMP

- Altova’s SemanticWorks

- GrOWL

- IBM’s Web Ontology Manager
- OWL verbalizer
- SWOOP
- VisualKii
- Corese
- JRDF
- RDFSuite
- SemWeb
- Jibbering
- ARC
- RAP
Some on-line Validators are:
-  BBN OWL Validator
- OWL Consistency checker
- WonderWeb OWL-DL Validator
- W3C's RDF Validator
-  RDF/XML and N3 Validator
- VIStology's ConsVISor OWL Consistency checker

5. Conclusions

» Unification of the learning resources through a bgeneous structure, allowing the
unified management of the users at a superior I¢mear user) and the resource
interfacing in a uniform and manageable way atrderior level (near resources) can be
realized by the system proposed.
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» The advantages of the new system, the featuredjtesture and technologies are
presented..

» An analysis of portals, portlet technology and esponding Java Specification Request
is was made up.

» The Course Management System is contextualizedgudia Moodle solution and
metadata concept.

» a semantic web solution is proposed for the sanmwimon formats for integration and
combination of data drawn from diverse sources,tardanguage for recording how the
data relates to real world objects is proposed.
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Abstract:

For the remote (and mobile) access to laboratorykalmenches (WB) for e-Learning in
engineering they were implemented session-baseg-bgtstep- / automated-
(synchronous / asynchronous) test & measuremenb(Tgequences with remote access
-fixed (to rich content) / -mobile (with contentterminal adaptation), oriented -on
equipment -on applicatior(the case-studies are in electroniasth wyswyg visualization
(from web-cam monitoring to "hyper-schematics")e Hardware (HW), netware (NW)
and software (SW) developed in "co-design" is magdgirom proprietary solutions to
standard interfacing (mainly GPIB), control (StamdaCommands for Programmable
Instruments) and dedicated drivers or Interchandealkirtual Instruments (VI) in
"Measurement Studios" SW — mainly National Instmutsi¢NI) LabView (LV).

1 Introduction

Modern education is more and more distributed asd tependent on time and spatial (even
on mobility) restrictions. Because of the large iemof hours that have to be spent in the
lab, studies in engineering are not so easy totegiated in the on-line and distance learning.
To address this challenge, our Virtual LaboratdiyL() should be able to "publish" its
experimental resources (capabilities), offeringvieeis over an access NW (Intranet and/or
Internet). Access to the modern lab-equipment @aoffered to industrial partners (e.g. small
or medium enterprises) or colleges, using a praddfschedule or based on a waiting queue.
The VL can be integrated to future distributed T&Wstems (instrumentation "colonies")
with very few ,ubiquitous” restrictions: drives éssors (up to intelligent transducers that can
build "the smart dust") have to be almost all iheetnear the units under test (,UUT").

2 The multi-tier VL architecture

1) Each of the WB-s for automated T&M equipment sists of a Hameg HM8142
Power Supply, a HM8131 Function Generator, a HM8R¥3 Synthesized Generator, a
HM1007 Digital (and Analog) Oscilloscope, a HP DédiMulti-Meter ("DMM"), a Relay
Bench (RB) implementing the IviSwtch function (fautomated signal routing and sub-
systems reconfiguration, test point multiplexingldoad adjustment) and UUT-s (see fig.1
for a detailed layout for experiments on electratewices and circuits).

2) The WB Servers (WBS) are controling WB openatiand interleaved multi-user
access (based on self-contained "telegrams”). W88 Bata Acquisition & Distribution
(DAQ&D) cards (NI PCI 6024E or AT-MIO16E10) and acennected to their WB-s (via
local IEEE488.2 NW, by NI PCI-GPIB+ cards) to th&@mated T&M instrumentation and,
to RB, via parallel (Centronics — " LPT" port) infigcing (with the advantage to be "non-
invasive" and latched).
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Fig.1 - The WS/WBS/WB layout for real and emulated resretperiments in electronics

The WBS PC SW is, besides the OS (MS Windows Xé)\4sual Studio (it was used
mainly Visual Basic, VB) -specialinstrumentation-dedicatedNl LV and Component Works
(CW) elements that control the WB-s. These "expenits servers" are, this way, much more
than simple “information servers” that corresponithwhe majority of internet nodes. The
WB can bemultidisciplinary extended/adapted by appropriate sensors and tregrsdat one
edge and by drive elements that interface withregleequipment, at the other edge.

3) The Web-Server (WS) is connected to WBS-s inltii@anet LAN. The WS includes
an Application Server SW, such as the MS Internfetrination Server (IIS) or Apache.

4) The Client Level (CL) groups the remote usershef VL and provides friendly and
GUI (graphical user interfaces) that enable themwaok with the remote WB-s in an almost
realistic manner ("telepresence” with visual contatd local-like manipulations). The user's
computer at CL, employed for remote access touvthesystem is a PC or a Smartphone
running a Web browser with specific plugin-s if ded (e.g. NI Run-Time Engine, Adobe-
Macromedia Flash Player etc.). The connection betwke CL and the WBS is protected
with SSL (Secure Socket Layer protocol), enablingrgpted and secured communication.

3 POP3/SMTP access to automated WBS

The most economic solution (with useshortest access to Interfeis based ore-malil
serviceswith the advantage to be simple and robust (nolpneb due to concurrent access):

1) The user completes asdnds an e-mail messagevlab@vega.unitbv.rwith a preamble
containing his/her e-mail address and a passwaover(dy the department where he/she was
registered)ncluding the programmestimuli— “headers of the tables” to be filled.

2) The WBS is processing this message (by LV tpétssthe e-mail text in preamble and
numeric fields based on special separation chamete.g. * , see details in fig.2 — extracts
stimuli and programs accordingly the GPIB instrutsgnsynchronous (in “"real-time") or
asynchronous (when requests pile over a "worthinélsseshold), controlling WB (for
automated T&M) and sending an e-mail reply with élxperimental data ("tables’ content").

3) The user gets the informatiote-structurest (according to the “subjective” structure of
the primary e-mail he/she sent) and performs looaiputer-aided post-processing (sort, plot,
interpolate, statistic etc.), using his/her own 8#mathematics, data bases, signal & image
processing etc. or can further-on invoke expertesys that are distributed in the servers of
the university, for diagnosis, shape- & patterrsggttion or automated classification.
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Fig. 2.LV diagram: (a) subsequence of the e-mail cheokgxture ; (b) Read e-mail sub-diagram

4 Mixed web-browser / SMTP implementation

A mixed solution, developed from the e-mail based,oamplements real-time monitoring and
control (this time in a step-by-step mode, esskfdia'observation”in learning or in R&D)
via a dedicated web-page (see fig.3.a) built indgdMS—FrontPage (FP) WebBot
components - “Save Results Form” Handlers (by SMT#®)send GPIB commands and RB
configurations to the remote WB controlled via WBEhe LV "Web Document Tools"
generate HTML documents containing text and embeduetures of the VI panel put
together with the time-stamped image of the real {1 UUT) taken by a “Web-Cam” (and
published by its own SW over the Internet).

5 VB/CW/DSTP implementation of a "hyper-schematit

NI CW is grouping 32 bit controls that can be “phed into” any ActiveX compatible SW
development packages. Active (eXchange) of SW compis and of data between
applications is possible by unified format and dwa communication via OLE (Object
Linking Embedding). These CW specific controls thainplete the VB panels are dedicated
to DAQ, processing and display, GPIB, VISA seriaad USB) controls (for the data flow
between the controller PC and automated T&M equigmaennected to GPIB) and NI "data-
socket transfer protocol” (dstp) controls, to exded and distribute data between different
“targets” as there are unified by dstp (files, aggilons or web-servers of different kinds). By
dstp experimental data can be streamed efficientlyn-inter-locked, through Internet
between T&M applications and distributed automatimwards multiple users, without the
need of difficult low-level TCP programming (thatows down the specific SW
development) A specific problem ofistp is the need of opening the dedicajgatt 3015
by the user's web administrator. As the step-bg-steasurement in this particular case
of our experiments in electronics didn't take redvantage from the productivity dbtp

we also tested the alternative WinSocktransfer: in the VB SW (that must be deployed
at CL) commands likeCWDataSocketl.Data.Value = CVar(bytyere replaced by
tcpClient.SendData bytand so on).

Judging productivity versus ease of use, the astipoeferred a "wyswyg" simpler
approach, very "visual": complete, real time dupbextrol / monitoring of instruments (by
CW) was implemented in VB emulated panels (Fig.-3ddt), yet able to be completed with
video-conferencing support ; a “hyper-schematictre UUT with simple remote switching
by mouse-clicks implemented an intuitive reconfagion mode that makes RB control (that
was done with an 8 bit code in the mixed implemigmtd "transparent” to the user (the "click
event” changes also the color and respectivelypds#ion of the switches' representation) .
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Fig.3— (a) Mixed web-browséSMTP solution ; (b) VBCW solution with UUT "hyper-schematic"

6 Publishing the full-capability remote control of GPB WB

The high-tech automated T&M “tower" of instrumerdan be (almost) fully controlled
remotely by using the complete GPIB drivers offerbg equipment instruments'
manufacturers themselves. The integrative LV VQ.8) groups the front panels of 4
instruments (3 with full controllability and one the HM1007 oscilloscope — limited to
waveform visualization but offering remote accesshie high-speedacquired samples). The
VI-s offered by NI, HP (for HP34401A) and Hamegoer HM8142 and for HM8131 were
integrated with authentication blocks, instrumemeset, stimuli annulation and outputs'
disable. The LV diagram is structured on sequenaedpops and on user-triggered events
(detected by comparators linked to shift registdfey remote control (via Internet, at CL, by
a web-browser) of a VI panel, the built-in LV wedrger must be activated and configured on
WBS by the administrator. Users should additegs:./<WBS name>:<port>/<application
name>.htm(e.g._http://vlab.unitv.rn8080/stand.htm)if WS cannot invoke a DNS, the WBS
IP address should be used. Out of security reagmmes of the main justifications for the
multi-tier architecture), only the WS is directlysible in Internet, but not the WBS (it is
connected — together with the other WBS of the tedeics lab and the WBS in other
networked lab-s — in thitranet of the WS, through a switch connected to its sdddldV
card). For this reasoport forwarding (fig. 5) was used to route the remote users' rgque
(send from CL and targeted to the 8080 port of\Vit®) directly to the WBS (addressed with
its Intranet address, 192.168.200.x).
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Fig.4: Web-page for Internet remote control of the WB

The SW chosen was "AnalogX Port Mappe*"
(that can also monitor active connections througé 1 |t x|
port and filter IP (classes of) addresses). e R
The remote user has to download and plug

Enter Port [ie; 80):  Enter target [ie; localhost]:

into his/her browser &eal-Time Engindrom NI. By (300 [152 16820010
mouse right-click at CL on the published front par Protosal Interface:
and selecting the optiorRequest Control,access [tce | [any intertace =

permission is granted upon authentication (p |
configured by the administrator ihtaccessand.pwd
files that contain encrypted user names ¢

Canicel |

passwords). The administrator can also configure | N | WP | e
access-time limit with all outputs brought afterdsr

to zero (else, they are forgotten, usually to... efid- Fig.5 - Configuring

table most stressing values). In order to avoidaderh port forwarding on the W

service (DoS) vulnerabilities of LV buit-in web-ger,
its loggingwas disabled.

7 WBS based on NI LV / DAQ & Distribution (DAQ&D) car ds

The solutions presented in this paragraph (beingrngmthe most complete ones) are
implemented with NI AT MIO 16E10 multifunctional B@&D cards (for the AT-ISA
connectors on PC motherboards, wihultiple 1/0, on 16 analog inputchannels — unipolar
or, grouping the terminals two-by-two, with 8 bigol"differential" inputs — and 2 analog
uniploar outputsExtended with10 special digital 1/0 terminals that can be configledso
for control — clocks, triggering etc.). These DAQ&Hards have an excellent resolution of 12
bits/sample and peak outputs ®f0V (then, the LSB corresponds with 10 V 2't) =
0.00244140625 V which is appropriate also for sra@hal studies). For most of UUT with
voltage amplifiers (Voltage-Controlled-Voltage-Soes, "VCVS"), the remote tester can
check that with an input amplitude Vin = 0.00244b¥ly noise is visible at the output
(around the average 0V) and that, for Vin = 0.0@A4positive and negative peak values
become visible at T/4 and 3T/4 - for our choice8@fsamples per period T, these peaks are
singular as 0.002442\&sin (9C7/8) < (LSB). In other case-studies we used atsodost
DAQ&D NI PCI-6024.
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At CL, stimuli are posted with a mouse click on tisibmit” button in experiment’s
control page (see fig. 6), arriving at WS into &TTfile associated to the web form (e.g.
bjt.stimuli.txt for the particular case of Bipoldunction Transistor, BJT, presented in fig.6).
The VI runs, in ,Continuous” mode, a wait-loop (bdon the measurement of input.txt file’s
length — equal with 0 if no new forms were postashf remote; the file input.txt is purged
after reading). If stimuli were posted, the stepfoam the loop continues with a frame where
they are extracted out from the labels, (e.g. WHrt:st U1l _stop: etc. — based on the same
procedure described above —see fig.2.a) and ditetctethe two analog outputs (AO) of
DAQ&D card (in this case, for Ul and U2 that supphe base and collector's circuit
respectively) in steps that are internally compyed. (U1_stop — U1l_start) / Ul_steps#) for
multi-point, automatedmeasurement).Soft-protections'are programmed (they can be also
programmed "compatibility formulas" — e.g. stimpfioducts or ratios that have to be within
certain limits — or "exclusion lists" — e.g. to @@emote-configuring that can damage UUT
by unwanted short-circuits etc.) to limit the AO.ge preventing dangerous FET grid
potentials). The web-pages were developed to peosldo remote userassistancey AO
recommended valueby devices'data sheetand SPICE models by sample test-reports,
Adobe-Macromedia "Flash" animat&disual-Help",and authorgdublished references

As soon as acquisitions from the (Al) analog ingifis base and collector potentials,
in the case of BJT) are accomplished, they areseitlirectly incorporated in output files
which are assembled progressively with the measemefby writing in APPEND mode): the
.HTML file (for intuitive publication of stimuli ad results that are graphically published just
on the schematic), and also the .TXT file (inclgdimoth experimental results and SPICE-
emulated results — see the following dedicatedgrvap for details) and the .XLS file (useful
for different post-calculations and plots) that dan both, downloaded by the user. At the
end (as already justified), the AO of the cardarmatically reset to zero.

“-+-QRAAEBI DH-SB-% , rSE-E

tq ry

= i E
’, { ]
oo | DR i

-
)
The Warkbench is on linel The results pages contain th
Access the workbench for the following Devices:  measurement. To see  infar X
workbench status click here . P21 foF
=2V
M-JFET = Drain Waltage M-JFET « Drain Voltages

[-JFET = Multiple Drain Voltages
P-MOS-FET » Drain “oltage
E-MOS-FET » hultiple Drain Yoltages
FETs Race » Orain Vaoltages

EJT » Base and Collector Yoltages
Diodes » Current and Yoltages

P-MOS-FET ¢ Drain Yoltages
ad

Shart About WisualHelp fo E
How |5 It Done ? WisualHelp B IThe [THT] file version of the PSpice simulation results(U2 fived = L2 Start) B8
Mission Statement Visualelp fc The [TXT] file wersion of the remote measurement results

ThE L5 file wersion of the results
'ﬁ“.j . =
= é—’z Bec s

XLS file with the Output Diagram for BC109
We offer remote acces to the workbench via Follow WEL: =/ eam how to make your awn XS charts fram measured data

mohile devices such as PDAs or WAP Mobile conferences
Phaones using YWhL scripting understandinjj

M-JFET » Drain Valtage Recent
M-JFET & Last hMeasurement for Drain Yoltage XLS Files
Iobile Devices/Browsers Data Sheets
Compatibility Froject Yersions
“ELab Dictionary
Stimuli Examples

Fig. 6 Web-site synopsis (http://vlab.unitbv.ro/velab/irgip) of the WB dedicated to electron
devices, with remote access and PSpice simulatiooluding details of the page specific to BJT
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The way these files are assembled is the "Colurelggs for most of these solutions:
instead of using expensive "Internet Toolkit" addsofor NI LV, direct and "intimate" (non-
protocolled) publication is done by WBS, directly /'S (see an example, for FET T&M, in
fig.7), as simple string that concatenates anyf@mmatted €.g. by FP "results" page (that
can encapsulate WB & UUT images — e.g. .GIF inékample of fig.7 — with input and
consistent output data - to avoid confusing it vtk results requested by other user) with
stimuli (inputs sent explicitly or computed by féBS) and measured values ; the assembled
string becomes a file (e.g. results.htm) that igsedadirectly in the inetpub/wwwroot
directory of the WS.

] 2[0.2

<html><head>

<meta http-equiv=""Content-Language"’ content=""gn-us"">

<meta hittp-equiv=""Content-Type"' content="text/html; charset=windows-1252">
<meta name="GEMNERATOR" content="Microsoft FrontPage 4.0">

# | <meta name="Progld" content="FiontPage.E ditor. Document''>
<title>Results< title> < head><body> <p><font face="4nal">U1=

% \\wiablinetpub\wwwioothzapp24'results. htm) | o

2 -

< Jont></p>
<p><img border="0" src="pagina3.gif" width="275" height="107"></p>
<p><a href="index.htm''><font face="Anal'>B ack to the form</font></a>
</p></body><html>

000000000000 00000000000000000000000000000

Fig.7— VI diagram frame that assembles the results.fileriby simple string concatenation

8 Enhanced hyper-schematics by Adobe-Macromedia "Flds

Another challenge addressed was the incorporafidrymer-schematics in courseware book-
pages (it was used Click-to-Learn "Tool-Book Ediipthe reader can modify parameters of
these "living figures"working directly on the e-Book pagaad the real and remote system
shown changes behavior and displays updated itgig-eutput values, modified
connections, bias-points etc (see an example irB)figThis easy-to-use interface and
spectacular retrieval of results was implementeti widobe-Macromedia "Flash", having the
multiple advantages ofector graphicgand zoom without loosing quality), easy editing &
graphical environment), scripting language (“Acti@cript”) choice and communication
capabilities with other files (the own variables @ transmitted in both ways to/from a file).

9 Emulation in conjunction with real remote experimerts

It was implemented theackup and validatiorf real remote measurement with emulation /
simulation of systems behavior, based on advancathematical models (e.g. PSpice
computer-aided solving of electron-devices equatioith complex stimuli vectors). The user
can access on the experiments' server the hypermatlt of the UUT system under test
where he can post data (stimuli and different patars) for preliminary or post-
measurement computation, in order to compare tresuared results with the theoretical ones
(see fig.9). An important step forward parsing into simulation data (stimuli and/or
configuration) ofthe samevalues / parameters that were sent to the rearampnt (see
fig.10 for NI LV implementation in the particulaase of BJT)! A great educational impact
was foreseen (besides the above-mentioned validatidual reality completes the preception
and trustful computation and comprehension of thigal models is encouraged).
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Fig.8 —(a) Hyper-schematic for remote measurement in the pafgddectrical Circuits" e-Book
(http://vlab.unitbv.ro/velap (b) Waveforms [ + interpretation: one can notice thg.x..[lower
waveform: to the right, the flat area of BJT bloukiand, to the left, the BJT saturation area where
VeollectorlS @lMost coincident withayier (@nd the distance between the upper sipgey waveform and
the dotted sinewyse dotted waveform, representingsy is obviously greater!) ]
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Fig.9 — A hyper-schematic embedded in a page the "EdattCircuits" e-Book
(accomplished with Click-to-Learn "Tool-Book Editaourseware) for
virtual (PSpice emulated) remote experiments onaga-Controlled A.C. Sources
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Fig.10(a) NI LV frame for the assembly of topological, sttwral and dc sweep
(stimuli parsing)information in the PSpice .CIR file. (b) detail ®ystem-Exec” LV sub-VI
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10 Wireless & Mobile Access to Remote Experiments

10.1 Technological aspects

The authors published their preliminary research SMS-based remote transmission of
experimental results, implemented with a GSM moaemtrolled by a twin-microcontroller
development board (for data conditioning, acquisiti& compression and dial-up
respectively). The new wireless and mobile teletechnologies (GSM/GPRS/UMTS or Wi-
Fi etc.) encouraged their recent implementationsebaon the newest models of mobile
Smartphones with PDA capabilities (nowadays runnimgler Windows CE, Symbian or
Linux OS and extended with digital cameras, digigalio, TV or GPS receivers), with built-
in Mobile Explorers (ME) supporting TCP/IP, HTTP,AN, PPP, POP3 & STMP and Java
J2ME (or BREW) applets. Enhanced mobile configoratiwere tested using notebook PC-s
with high-speed wireless modems (internal or exera by mobile phones). Further
development (with local computation directly on artphone — e.g. to emulate, "SPICE-
wise" experiments on electron devices) became Iplessith the release of development tools
for J2ME (that is firmware in the new generatiomuaibile phones).

10.2 Remote and Mobile Control in Telematics
At CL, by his/her mobile phone, the user can acdss$E the web/wap - pages of the
experiments with a visual (intuitive) schematidlod UUT and a form to post the stimuli. The
first accomplishment was the direct implementatdrihe e-mail based solution for mobile
phones that run MS Internet Explor&he authors implemented the mobile remote confrol o
an automated WB bench for moisture control drivgrall.V VI that runs both WBS tasks
and proportional-integrative-derivative (PID) presig in order to master a NI-PCI-6024
DAQ and distribution card. The PID processing a# #rror between the moisture set-point
(SP) sent by the remote operator and the procesabiea (AP —moisture actual point)
delivering, by digital outputs of a NI-PCI-6024 bdgulse-width-modulation (PWM) pulses
(via opto-relays), to the air pump that blows hnmotigh the water basin, producing vapors that
increase moisture). The CL development was perfdrfoe
a wap-/web- browser page to send stimuli and cbn
parameters. The other two architectural levelstaeeWS/
Wap- (with appropriate MIME extensions of the II¢
accessible by Internet and WBS, programmed in NJ \Wwith
simple Intranet connection in the local NW neighimard,
for the results’ page publishing. In fig.11 it ia @xample
wml page (developed with Nokia Mobile Internet Tool&il
and pre-tested, on PC, with Nokia Mobile Browsér.Band
with the OPERA browsemnveb- and also wap-enablethat
is displayed on a Smartphone with Pocket PC SQvédis
tested also a Palm Pilot that runs a wap browsgr, AU
System Wap Browser, Edgematrix “WAPman”, 4thpe
KBrowser etc.), connected by infrared, as “mobdertinal”
to a mobile phone used as “wireless modémaj includes a
wbmpimage of the WB, the SP, the elapsed time sirge
submission, the AP, the integral error and the giae
absolute error - between SP and AP — both errarsalzed
to the elapsed time).

Fig.11— Mobile remote PID control via Mitsubish
"Trium-Mondo" Pocket PC Smartphone GPk>
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The source code of the first (index.wml) page idelsialso gost methodimplemented this
time by a handlingwml.phpfile (writing the values received from the operator a
wmlvalues.txt "sockeffile into the wap-site main directory on WS). It asso included a
redirection towards amonitor.wmlpage, that will ask confirmation to get the WB stat
(providing also a delay long enough for the comeiebf the automated T&M).

10.3 Mobile Access to Remote Experiments by Mini-browsBased on Content-to-
Terminal Adaptation

The principle of this implementation is the optiatibn of the processing load-share: central -
on the server - and local - on (mobile) termindisaturing embedded intelligence. Adaptation
of normal web content for ME, shouldn't need anyartbie re-writing (of initial Web-) pages
into WAP-pages (like our implementation describadparagraph 10.2). It should then be
based on theinnovative principle of (pseudo-) minibrowsers (actually simple J2ME
applications, very compact) that co-operate witiddleware (intermediate servers that
perform"small-screen rendering{SSR) to prepare the content exactly for the teaftnihat
requested it — taking over, this way, an imporfaiaicessing load from the terminal). Cheap
terminals, provided they are Java-enabled, canveceistomized pages as soon as, based on
their ID that accompanies any query, the pixelgola of the screen and its' color depth is
known, to be used in the preparation of interpaldateages and optimized fonts with sharp
letters (see fig.12) — the pages fit exactly to Hveeen, without the need for horizontal
scrolling. The most popular mobile browsers areualbt: Pocket Internet Explorer (the
default browser on Windows CE used on the PocketoP@/indows Mobile edition on
modern Smartphones), NetFront, Nokia Series 9QvBeo, Konqueror Embedded, Minimo
("Mini Mozilla" - using the same engine as Mozillad Firefox), Safari and Opera Mobile,
with the freeware version Opera Mini (that it camron devices with extremely low
resources). Mainly this last one, provided by NorwaOpera Team, illustrates in a very
spectacular way, the principle of SSR implementeABAX (“Asynchronous JavaScript and
XML") for the Opera Platform and enabling the intation of the phone’s local applications
with online content. Out of the three approachesréate Web sites accessible for handheld
devices (creating "cascading style sheets" / argati mobile portal (web-pages dedicated to
mobile terminals) / improving the HTML site) we as® the last one, which is the most
practical: we rearranged the content in a singlarmn; we limited the graphical content (to
improve page loading time and reduce the scroliegessary to view the entire content) — on
the other side, there-s no more needed the effgntepare all figures in WBMP (bit-maps for
WAP) format — that would create restrictions tockaard" access via normal browsers (only
few of them, like Opera, have intrinsic capabittim convert WML pages to HTML); we
used hyperlinks instead of great images or icons;limited text and icons' size (to be
consistent with terminals' standard font sizes) ktaas accomplished the "mini" version of
the "Virtual Electro-Lab" web-site (http://vlab.diov.ro/velab/mini-index.html— see fig.12.

Our approach aimed to extensionedfearning towards ("mobile")n-Learningin this period

of distributed and mobile computing, boosting paedacommunications on more intelligent

and miniaturized mobile terminals (3G & WiFi conglt) — as a matter of fact another

victory of modern education, on immobility (afteistdnce and time restrictions were
overcame b-Learning):

- enhancing acces®y another degree of freedorfmobility) — by specific software
development (e.g. J2ME) and adaptation of someicgns to virtual and remote
experiments previously developed within "VirtuakElro-Lab"

- further contributions could be related toother degrees of freedom ("intermittent
connectivity"and"pervasive connectivity“ transparent handover of the mobile sessions
between networks — GSM/GPRS/UMTS, WiFi (IEEE 802.Uig-Bee (IEEE 802.15)
etc.
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0 <=U2<=10V

Results

{1 > . M-JFET Results File =» Generated by LabView.
7V irtual Instrument) running on the YWark Bench
Computer.

HILASLY

W-JFET Measurement #2590
Date: 1/28/06
Local Time (Brasow: GWMT+2): 611 P

REMOTE & MOBILE (!} Measurement
of Electron Devices - REAL (1)

B Emulated

U1 Start [V] = -4 00E-1
U1 Stop [v] = -4.00E-1
U1 Number of Steps =1

I-JEET » Drain Voltage

I-JFET » Multiple Dram Veltages

P MMOS-FET » Drain Voltage
P-MOS-FET » Multiple Drain Voltages
BIT » Base and Collector Voltages
Diodes » Current and Voltages

UZ Start [v] = 9.00E+0
U2 Stop [v] = 9.00E+0
U2 Number of Steps =1

IP: 81.12.219.217

Total Steps (U1_steps x U2_steps) =1
UT (DATA M) || D (DATA OUT) || U2 (DATA, IN)
-4.00000000E-1 || 6.5673528125E+0 ||

9.00000000E+0

End of measurement.

(b)

Fig.12 (a) Web-pages of the "Virtual Electro-Lab" sitmini-version with spectacular SSR on
Siemens C65 (b) results of a complete N-JFET measurement: To cbatikation, one could
easily increment U2 (e.g. a step of 1V, from 9 @/)Land notice, in the new results’ screen
that drain potential, ¥, increased by the same step (up to approx. 7,BM% confirms that
voltage on the serial resistor R=5(Bkemained unchanged then the transisteatarated
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Abstract:

The paper describes our concept of the web-baspposting environment LabWeb for

the electrical engineering laboratory course fasfiyear students. To make the learning
of instrument manipulating easier for our targebgp, all instruments available in the

LabWeb have to look like real instruments. Resoitg variety of tests together with

protocol of ideal virtual experiment form the aaditation for real labor experiment. We

expect this will in part disburden our teacher.

1 GETsoft as a Virtual Learning Environment

GETsoff is an open web-based interactive learning enviemntnior electrical engineering
undergraduate education. Its first components hasen online since 2000 and further
components are being developed. Our students aictides use the environment for private
study or during the lessons [23], [24].

LearnWeb
g Learning Programs
o mileET
4 Intelligent Problem
[ " Solving Environment @79 TaskWeb
. Database for Learning Objects
{ ' QGETsoft Forum

BookWeb
Ll GETsoft Website Complementary }
eLearnmg Environment to the Textbooks
L LCMS metacoon | for Electrical Englneermg
Virtual Courses
\[ QeLectures I
Streaming Videos
TestWeb .
A eTesting Environment 3 R e L
R : : f.ﬁ LabWeb

Virtual Laboratory :-

Fig. 1 Main components of GETsoft learning enwronmnt

One of the important roles of electrical enginegrieducation is to teach a connection
between physical phenomena and their technicalwigksppropriate mathematical basis. To
support different educational aspects, several ocorpts of the learning environment have
been developed (Fig. 1).

LearnWeb contains a set of learning modules cogetire electrical engineering topics
learned in the first three terms. The modules iicdlg many tasks, animations, and
simulations offer a good opportunity for home |éagn TaskWeb is a web interface to our
database for learning objects. Primarily intendeldd a web interface to our task collection, it

® http://getsoft.net, GET - Electrical Engineerlbgpartment (In German: GET - Grundlagen der
Elektrotechnik)
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become a web access to all interactive learningenads from our learning environment.
BookWeb represents a web-based extension to ouicelum textbooks. In case, an
interactive module supposed to explain some teXxtlopic, an access code to a relevant
online module is printed on the page edge in thkibtmk. One can type this code in the
BookWeb interface or can scan it into it with thenpscan [16]. The appropriate learning
object will be displayed in the web browser. Aseault of some student projects, the video
recordings of the lectures (eLectures) on the fpais of electrical engineering are available
online via TaskWeb interface. The recordings arecttired and indexed; therefore one can
search, choose, and play not only the whole lediutealso any wanted scene of it. One
particular component of GETsoft is the intelliggmbblem solving environment mileET, a
special type of intelligent learning environmemnileET has been implemented during the
AIED research project [25] and is planed to bedraéed into GETsoft as a part of a new
learning program. GETsoft Forum offers a possipild the online communication between
teachers and students and accompanies the clasggaomng. There is a set of forums for
different target groups. Any comments, additiomdbimation or links to the relevant web
resources can be published. In some special dhselgarning takes place fully virtual on the
learning platform metacoon [22]. However, it is rrovery popular form for our student —
most of them live on the campus and does not na#ahallearning groups. This form of
learning would be very useful for our student aldroa

Laboratory courses play a very important role dslkafrom theory to practice. Sometimes
there are no possibility to organize such a cou(ees because of high costs or human
resource). In such cases, a virtual laboratory sisbatitute of real experiments is a possible
solution. Our goal, however, is web-based supportife students while preparing for the real
experiment. On the other side, this environment toaeelieve our teachers by testing the
learners and helping them to learn the manipulaifaneasurement devices.

GETsoft is a convenient framework to test our appho and to establish the virtual
laboratory, called LabWeb, at our department.

2 Conception and Prototype Implementation

As mentioned above, the main goal of the LabWetoisupport first-year students while
preparing for the labor exercises. According ts tal, LabWeb offers the opportunities to
learn the processing of real experiments by playuittp virtual models of real measuring
instruments and by virtual measurement setups. retyaof knowledge tests helps the
students to evaluate their own knowledge stateadriie same time the test results serve as
accreditation to the real experiment. The LabWelirenment has to become an integrated
web-based part of Interdisciplinary Labor Coursewatdepartment GET.

2.1 Interdisciplinary Labor Course at the department GE =~ T

The students participating electrical engineeriogrse have to attend the labor course at our
department. This course includes between four andeal labor experiments depending on
study semester (Fig. 2). The basics of measurensshiniques and methods as well as
experiment result analysis and explanation havetlearned during laboratory course.
Presently, the typical successful performance of @xperiment assumes that the students
prepare themselves to the labor experiment at hgass a test at the labor, conduct the
experiment, complete a protocol, and discuss tlesults with experiment supervisor.

® IPSE - intelligent problem solving environmentphills.informatik.uni-oldenburg.de
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Fig. 2 GET Laboratory Fig. 3 Online materials for GET laboratory course

All learning stuff needed for labor preparationsi®red in our web-based data base and
available via online GETsoft learning environmehig( 3). Unfortunately, the preparation
guestions and the tasks are all the same forualests. As a consequence, many students just
copy the solutions, and present these solutiontheis own without expected knowledge
about the matter.

With the grown number of course participatigrsur docents can not spend as much time as
in the past testing the every student’s knowledgfere allow them to process the experiment.
To solve this problem, some tests have to be shifitwo the virtual labor preparation
environment.

Furthermore, many students do not have approptatewledge about measurements
instruments or have even never seen them. To helgtudents to be more comfortable in
handling the instruments, some virtual experiméatge to be implemented. Conducting these
experiments, the student should become familiah wistruments and can process the real
experiment more effective and get more time foultediscussions and error explanations.

2.2 Virtual Laboratories - State-of-the-Art

The idea of virtual experiments is not new one mnaohy efforts with a variety of conceptions
are being made. From the experiment and experimgraats of view, four types of
experiment processing are defined: traditional \atyal lab, remote lab, and local simulation
[14]. Traditional lab, in its part, can be pc-basedhot. Some PC-based (local or remote) labs
need some additional hardware components [18].olmesimplementation, a computer-
algebra-systems like mathematica [15] or matlalj flsimulations tools like Pspice [17]
play a central role, other are local simulationpaiticular phenomefaThe most virtual lab
projects suppose the student learn the physicalgghena or analyze electrical engineering
circuits by simulation [20]; the measurement is @asubject of matter in such cases. It plays a
central role in remote lab [18].

In the first place, we intend to support our studewhile preparing to the real traditional not
pc-based lab. For this purpose, a set of virtustriiments and measurement objects have to
be implemented. The future authors of particularegixnent will have the possibility to build
different experiments from this set of elementsni8ations do not play an important role in
our first year laboratory course; therefore theg aot a part of LabWeb. Some learning
programs in LearnWeb contain their own experimestaironment where simulations

" The number of students at the university has lgeenwn in last 5 years.
8 Experimentierumgebung in http:/getsoft.net/wsmibéix2. html

85



IDENTITY : 229930-CP-1-2006-1-RO-MINERVA-M

(Java-Applets) play a central role. In contragt®® most projects, LabWeb have an additional
function — accreditation. The virtual experimen@nt@in knowledge tests and only the
students with positive results from virtual expegith may take part in real laboratory
experiments.

2.3 Didactical, Technical and Organizational Conception

Because of a variety of functions of the experimenvironment, the conception of the
LabWeb is based on different learning-paradigm gipies. Learning the handling of the
devises based on some behaviorist ideas with imateediontrol and instant feedback. The
practicing of the construction of measurement setogh the realization of the measurement
setup based on constructivist approaches, sohbatdlection of the tasks to be solved or the
measurements to be processed are leaved to thePusparation of single test objectives and
guestions happens according to the principleseofristruction design.

The first-year students build the target grouphaf ¢nvironment and the environment serves
as preparation help for real experiments. Accordinthis, the aspects of realistic instruments
views and of easily instrument handling are morg@drtant than the simulation aspects.
Therefore, the LabWeb are being implemented wittcidimedia Flash. Flash is used, so
Macromedia website, at 98 % of all internet usard d is a standard plug-in within all
current browsers. Currently, we do not plan to enpént the LabView or PSpice coupling;
nevertheless such extension can take place inutheef

The LabWeb environment is supposed to be establisha modular way. Information about
the program structure and the workflow as well fees wser guides to the single measuring
instruments have to be available at any time. befié help functions are implemented in
LabWeb including links to the important information helpful sites, to the forum or to the
teacher’s contact data.

In order to receive a practical training protocehich serves as accreditation to the real
experiment) as a result of the work with LabWele, tiser has to login themselves officially.
Because of the fact the environment is supposethke over the correction work of the
university lecturers, a creation of personalizezk$ais necessary. Personalization is reached
by means of a pseudo-random value assignment gpdhemeters used in the experiment.
This assignment is based on the login-data.

2.4 Prototype °Implementation

All virtual experiments are based on the real peatttraining instructions. In currently
implemented experiment, students can learn to aeallge frequency properties of some
circuits. The complete experiment “get8” (real partFig.2) consists of the following four
parts (Fig. 4):

1. Measurement setup, measurement processingaindation — Task 1,

2. Identification of some components of large direuTask 2,

3. Graphic-, formula-, and text-based multiple-cleeiasks —Task 3,

4. Reporting.

At first, the user has to login with his/her nanmel anatriculation number. Based on this data,
random values for resistor and capacitor valueganerated. In the Task 1, students have to
build up the virtual measurement setup and to “megisthe frequency characteristic of the
circuit to be analyzed (Fig. 5). Some parametés,dut-off frequency or bandwidth, have to
be calculated.

® The prototype has been implemented by Ronny ScrazDaniel Schalewa as a media project in 2005sand
available under http://getsoft.net/labweb/get8.
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Fig. 4 GET8

In the Task 2, students are asked to identify i lange circuit some elements which build up
a particular sub circuit (in our case — low or hjgss filter). The Task 3 is a knowledge test
in form of calculation tasks and multiple-choiceks implemented on the basis of the
guestions and tasks from real lab exercises. 1t8"dghis task contains 11 questions each with
five possible answers. Graphical problems like diats or phase diagrams are elements of
the choices (Fig. 6). Figure 7 gives the insighthia organization of Task 3. The orders of
guestions and of the answer choices are random.,iths not possible complete the test just
knowing the previous right answer order. In case uber made some mistakes, she has a
chance to correct the wrong answers. In the sepasd, the wrong answers are marked. The
part “Reporting” is unlocked after successful fiigy of all three tasks. The virtual
experiment is completely finished after printingtloé protocol.

Einleitung Aufgabe 1 Auigabe3 ) QLI D Einleitung ) Aufgabe 1 ) Aufgabe 2 ) Aufgabe 3 ]

Stellen Sie £() grafisch dar!
B

\\
N
\/ richtig, weiter so
Fig. 5 Task 1/ Part 2: Measurement Fig. 6 Graphicatultiple-choice

Task 3

N
I collect mistake

question

test seccessful

Fig. 7 Task Structure

In the current version, every single task must bmmletely solved during the experiment
performing before another task can be started. r@tke, the results of this task are lost. The
user receives a protocol as a result of a complgatsed experiment. This protocol is the
admission to the real experiment in the laboratory.
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2.5 Preparation for use in IDENTITY

Actually all existing components are in German. Ese in the IDENTITY project we will
translate all reusable components in English té@ modular concept auf LabWeb allows an
easy integration in other web based environments. possible to use a small part like the
multiple choice test components or the completeegmpent. For future development is a
multilingual support of LabWeb components planned.

3 Perspective

After testing by practice and evaluation, furthesqperiment will be implemented under
consideration the evaluating results. For reusth@ IDENITY project the components of
LabWeb are developed language independent anchimdalar way.
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Abstract:

The Department of Biophysical and Electronic Engnmey (DIBE) of the University
of Genoa (IT) has an extensive experience in dpwaocurricula and learning
materials and tools in the field of electronicsisTHocument provides an overview of
the tools (simulators and remote lab) and the aisdéed learning material, including
details on the design and the maintenance of Mitalzoratories. Last, it explores the
current experimentation on novel network based ecative learning methodologies.

1 Introduction

The Department of Biophysical and Electronic Engiveg (DIBE) of the University of
Genoa is engaged in the development of curricleaming materials and tools for the
electronic engineering domain and has participatesgtveral European projects in the field of
Open and Distance Learning.

Nowadays, the Socrates IDENTITY project gives tippartunity of sharing this expertise
with the project partnership and provides new nagions and stimuli to encourage the
production of integrated VR based practical lalbmwaactivities and face-to-face tutorials.

2 Learning material and tools

Figure 1 represents the general framework of thenlag materials and tools provided by
DIBE on electronics for the courses of the EngimegFaculty.
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Figura 1:Learning materials and tools provided bBBon electronics

On the client side, students access the systeng wsisimple web browser. Courses are
managed by the Moodlehtfp://moodle.oryy Learning Management System (LMS). It
provides users authentication, content deliveryurfg and other services. In addition to the
conventional learning contents (textual or multilmedocuments), the LMS gives access to
the following virtual laboratory experiences:
* Simulated experiments of analog electronics witlPIEE, a well know software
environment for circuit simulation;
» Simulated experiments of digital electronics witREDS, a digital circuit simulator
developed at DIBE;
* Real remote experiments in digital and analog sdeats with ISILab, a remote
laboratory developed at DIBE. Some experiments olectenics for
telecommunications using Windows remote desktop

The simulation tools, in our case the PSPICE ardDBEDS, are just software applications
that need to be installed on the client machine OMS is in charge of making accessible the
simulator input files that can be stored in the LM§$ository.

On the contrary the remote laboratory does notirequclient application: when receiving a
request for the execution of a remote experimdm, tMS links the remote laboratory
system, in our case ISILab, which executes theunsnts control tasks and the management
of the measurement session.

Figure 2 shows a mosaic of Moodle pages of a coutsere access tests, tutorials on
instrumentation and laboratory activities are scihexl
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Figure 2: an example of a Moodle course

3 Virtual laboratories

Virtual laboratories include two classes of toasnulators of the behaviour of analog and
digital circuits, and the remote laboratory.

This section details the functionalities of Deelti® simulator for digital electronics, and of
the remote laboratory ISILab.

3.1 DEEDS

Deeds is a set of tools and resources, totalleldped at the DIBE, to support Problem
Project Based Learning (PBL) in the field of digidesign [8]. The simulators contained in it
cover and integrate together combinational and esattpl logic networks, Finite State
Machine (FSM) design, microcomputer interfacing anagramming at assembly level.

The Deeds package runs under Microsoft Windowsicludes a graphical schematic editor
for digital networks, based on a library of basigit devices. The library includes user-
definable components and a simplified microcomphterd.

The user-defined components are designed as FSMcandbe built with a dedicated
graphical editor/simulator. Once completed, therdséined FSM can be inserted in the
digital schematic and connected to standard logjitadl networks.

Also a microcomputer board can be inserted intodiggal system under development. The
board makes available standard input-output pamadigs, besides other inputs as clock, reset
and interrupt request. The board can be programategissembly language level. Using
standard logic ad/or FSM, the schematic editorwalduilding specialized input/output
devices that can be connected to the microcompoizd.

The main difference between Deeds and the profeaisidAD tools available commercially
lays in its strong pedagogical orientation thabw# the learner to bypass most of the
"technicalities" of simulators designed for profesal use, while still providing very realistic
features.
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The development of a digital design project is fie where Deeds can be fully exploited.
Students download the assignments, which consitnafional specifications of the systems
that students must design. Project developmentegghase guided, when necessary, by help
and instructions supplied through Deeds's "Assisbaowser". The fact that the interactive
logic simulator, the finite state machine modulel dime microcomputer board emulator can
work simultaneously allows the simulation of a systwhere standard digital components
can be controlled by state machines and/or a noonpater board, as it is the case in
contemporary digital design. Obviously, the modutes be used independently, to test
separately the system parts.

The approach is meant to replicate the featurea pfofessional environment, within the
guidelines suggested by the educational purposieegfroject.

Deeds has been specifically designed to supportiBlonly in a local context but also in a
geographically de-localised environment. Therefotends itself both for local and distance
education and has the capabilities to extend projeck within an inter-institutional and
international context.

Deeds has been extensively used in our instituipthousands of students of the first and
second year of the information engineering curdcahd as a support for project-based
courses. Students' feedback has been very encogrageveral colleagues from European
universities have adopted Deeds, which is maddablaito the academic community free of
charges.

Deeds exercises

A Deeds exercise appears as an HTML document with dnd figures. Text, figures and
visual objects can be active, because they armembed' by the browser to the editing and
simulation tools of Deeds. For example, let's sgppihat the text presents a digital circuit,
and displays its schematic. When the user clicksthen schematic, Deeds launches the
corresponding simulator, and opens that schenratic As necessary, the Deeds open another
browser (the Assistant) that can contain step-bp-ststructions on how to design, explore or
test the circuit itself. The role of Deeds is ttowal students to work out a solution, or to check
its correctness, when obtained manually, and teigeographical tools for editing the web
page containing their reports. When learners atisfiga with their work they use Deeds to
deliver the reports through the Internet.

The development of a digital design project isfielel where Deeds can fully be exploited. In
fact, the interactive logic simulator, the finitet® machine module and the microcomputer
board emulator can work simultaneously in the satiah of a system where standard digital
components can be controlled by state machinesaadmicrocomputer board, as it is the
case in contemporary digital design. The approachmeant to replicate the features of a
professional environment, within the guidelinesgaesied by the educational purpose of the
project. The assignment consists of a functionacdption and a set of specification of the
system that students must design. Project developrpkases are guided by help and
instructions supplied through the Assistant browseen if such instructions, in this case, are
at higher level and the use of the simulation tosltess guided and left more to the user
initiative.

3.2 ISILab
The hardware set up
ISILab is a remote laboratory for practicing onc#élenic instruments and measurement

methods executing real experiments of scalable tmxitp on analog and digital circuits [7].
The experiments deal with basic electronic measengsn such as the delays in digital
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circuits or the gain and the distortion of ampli$ie There are measurement devices (i.e.
waveform generator HP 33120A, oscilloscope Agief®21D, power Supply INSTEK GPS-
4303, spectra analyzers, and data acquisition bpamhnected by IEEE 488, serial lines and
PCI bus, and 2 multiplexing boards (ISIBoard) hugtthe circuits under test (derivator |,
integrator, complementary simmetry amplifier, ACifier, inverting amplifier, and others).
Multiplexing boards (Figure 3) let to share the sanmstrumentation among different circuits,
which are present on the same workbench. The sdlaitcuit is dynamically connected to
the instruments when the user demands it, andys stonnected just the time necessary to the
measurement. Thus a workbench serves many stualethis same time, using a time sharing
technique. Students operate as if they had exdusintrol of the experimental set-up.

St <mop
8¢: 33850838850 -00]

ARG
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i

Figure 3: the ISIBoard, the SUT cards and the sahl@gmatic diagram

The front-end

Students execute the experiments interacting withrapriate graphical interfaces, which
allow to control the instruments and to move thebps on the circuits. Figure 4shows the
execution of an experiment, as seen from the stigdenint of view. In this example, the
circuit under test is an integrator; it is basedaonoperational amplifier and the student is
required to verify the circuit response when stisnulated by different signals. The web page
on the background shows the electrical diagranhefcircuit, and states the steps to follow
for the execution of the experiment. On the tog Wrtual instrument control panels are
visible; clockwise, they are the Waveform Generatand the Oscilloscope. They are
interactive interfaces: acting on the proper pameluser can modify the settings related to the
underlying instrument. Also the panel representimg circuit is interactive: the student can
move the probes of the oscilloscope among diffetesit points on the real circuit, changing
the settings of the multiplexing board.

The instrument panels have been implemented asapplets, in order to have multiplatform
capability. Unfortunately, this approach preseme limitations, i.e. the need of the Java
virtual machine and firewalls crossing. In line lwihe newest changes in web applications,
we are moving to adopt the AJAX development techsidn particular, we are now testing
the potential of the ZK framework [http://www.zkoss)/].
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Figure 4: The views of the circuit diagram, instemts and equipment on the student
computer monitor during the execution of an expenm

4 Tutorials and interactive e-learning modules

The following table summarizes the courses on elaats and the e-learning materials used
to support the lectures in presence and to intredadual reality tools in the educational
process.

Subject ANALOG ELECTRONICS

Pedagogical level and | Fundamentals of analog electronic circuits analysis and design.
target

Topics: 1. Diode used in discrete components circuits: rectifier, zener,
varactor, light emitter, light detector, solar cell, etc.

2. Bipolar transistor used in discrete components circuits: bias
circuits, large and small signal analysis, models and
equivalent circuits, frequency response. Linear and non linear
circuit design criteria, switching applications.

3. Field effect transistors: their usage and classification, bias,
large and small signal analysis, models and equivalent
circuits, frequency response. Applications and linear/non
linear circuit design criteria.

4. Multistage circuits, block analysis of complex structures,
operational amplifiers.

5. Analog integrated circuits, design methodologies, circuits with
operational amplifiers, conditioning of linear analog signals,
non linear functions, astable operations, signals generation,
etc.

6. Thermal analysis of power circuits.

7. Overview of analog complex circuits design.

Materials available Type | Quantity
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Tutorials PDF, Power Point and Flash documents with | about 50 hours of
audio (mainly in the format of SCORM- | audio presentation
conformant products) (Italian)

Software Simulations Design and simulation of analog circuits with | 160 exercises
PSPICE

Remote experiments Pre-assembled circuits available: ISILab
¢ BJT amplifier

BJT switch

BJT complementary symmetry stage
Operational amplifier — inverting amplifier
Operational amplifier — non inverting
amplifier

¢ Operational amplifier — integrator

¢ Operational amplifier — differentiator

S OO

Subject: ELECTRONICS FOR TELECOMMUNICATIONS

Pedagogical level and | Fundamentals of electronic circuits/systems for telecommunications.
target

Topics: RF amplifiers.

Oscillators.

Mixer.

RF filters.

PLL.

Synthesizer.

Modulators and demodulators, modem.

Structure of transmission and receiving systems.

ONogrWNE

Materials available Type Quantity

Tutorials PDF

Simulations Design and simulation of circuits with the | Available only
COMMSYM simulator inside the DIBE
LAN

Remote experiments 0 Analysis of analog complex signals by FFT | Windows remote
analyzer. desktop

0 Characterization of software defined radio
receiver and DRM transmissions.

¢ Analysis of QPSK modulations in DVB
satellite transmissions.

Subject DIGITAL ELECTRONICS

Pedagogical level and | Fundamentals of digital system design
target

Topics: Analysis of simple logic gates

Multiplexers and Demultiplexers

Application of Boolean Algebra

Arithmetic circuits

Delays and Hazards

Flip-Flops and Registers

Counters and other sequential networks

Introduction to Finite State Machines

. Design of finite state machines

0. Design of FSM-based digital systems

1. Micro-computer  systems: introduction to  assembly

programming

12. Micro-computer systems: assembly programming techniques

13. Micro-computer systems: parallel interfacing and interrupt
handling

RRoo~Noa~wWNE

Materials available Type Quantity

Tutorials

Simulations Design and simulation of digital circuits with | 60 projects
DEEDS
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Remote experiments 0 Propagation delay of a gate ISILab
¢ Maximum clock frequency of a counter

Subject INTRODUCTION TO ELECTRONIC SYSTEMS

Pedagogical level and | Introductive material providing general concepts on state —of-the —art
target digital and mixed signals systems

Topics: 1. A/D - D/A conversion and data acquisition.

2. Power supplies, AC/DC and DC/DC converters.
3. Microcontrollers and digital signal processors.
4. Programmable logic devices (CPLD, FPGA).

5. Field bus.
Materials available Type Quantity
Tutorials PDF, Power Point and Flash documents with | about 10 hours of
audio (mainly in the format of SCORM- | audio presentation
conformant products) (Italian)
Simulations
Remote experiments Pre-assembled circuits available: ISILab
¢ A/D and D/A converters

5 Network based cooperative learning methodologies

The previous chapters describe the technical fadiordand the characteristics of the learning
material developed by DIBE. We believe, though,t thiais important to consider the
pedagogical environment where the material is ulsethe following we provide information
on the novel network based cooperative learnindhattlogies, we have experience with.

5.1 Network-Based Project Learning

The NetPro project [1,2] has integrated ProblemeBdsearning with Internet-based methods
and tools, extending its application from a claserao a wide, geographically delocalized
environment. The result, Network Based Project higgy (NBPL), is a teaching/learning
model that involves students in problem-solvingsasllows students to actively build and
manage their own learning, and results in studeuii$realistic deliverables. The underlying
principle is the assumption that learning occunsnduthese unstructured, complex activities.
The NetPro experience has been very significatapéshing the validity of the approach and
the will to further develop it by taking advantagienew and emerging technologies, such as
the ones investigated by the KP-Lab project. Thmeséeam that contributed to develop and
pilot NetPro in our institution is now engaged innaw project, Knowledge-Practices
Laboratory (KP-Lab), which, building on the prevsowxperience, (cooperative work,
distance work etc) explores a new, advanced approac

5.2 The KP-Lab project

KP-Lab [3], an Integrated Project sponsored by &feEU Framework Programme for
Research and Development aims at creating a lepsystem that facilitates innovative
practices of sharing, creating and working with \kiexige in education and workplaces. The
project’'s partners come from research communitietsvex both in the pedagogical and
technological domains.

The project builds on the idea that beyond the pteies of learning as a process of
knowledge acquisition (monological, within mind apg@ch) or of participation in a social
community (dialogical, interactive approach), thare central theories concerning learning
and human cognition which do not fit within thesstidct categories. These theories are a
basis for a third view involving what the projectlls the knowledge-creation metaphor of
learning (trialogical approach). According to itpgmition is seen to develop through
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collaborative work in systematically developing igth conceptual or material artefacts, such
as concepts, plans, products, or social practices

The project promotes co-evolution of individual asrganizational learning with technology
through the development of a learning system baead technological, theoretical,
pedagogical, and social innovations aimed at tatiitig innovative practices of working with
knowledge ("knowledge practices") in education wmdkplaces.

KP-Lab embodies a novel theoretical approach to amroognition which assists going
beyond acquisition and participation metaphors e#riing to consider also knowledge-
creation processes, and related tools and praatig&sl for answering the challenges of the
emerging innovation society. Knowledge creationetakplace through reflective social
practices around shared knowledge artifacts [4]ddso, KP-Lab provides the participants
tools for reflecting on, making visible, and tramrshing their knowledge practices. In order to
be truly productive, collaborative technologiesmanbe fully specified beforehand but need
to co-evolve with social practices and be furthedifiable according to the users’ emerging
needs and practical innovations. ConsequentlyKivkab is really a “laboratory” in terms of
providing a testbed for developing transformativeowledge practices for educational
institutions and workplaces.

5.3 KP-Lab Tools

KP-Lab is developing, by taking advantage of thev rgeneration of web technologies, a
cluster of inter-operable applications, which imgu
» avirtual collaboration space;
» common tools for working with knowledge artifactsdafor managing knowledge
creation processes [5, 6];
» gspecific tools that facilitate the discovery angblexation of tacit and practice-related
knowledge;
» shared multimedia annotation tools;
» ubiquitous cooperative conferencing and commurooatervices;
* semantic web knowledge middleware for learning i@ppibns.

References

[1] http://netpro.evtek.fi/ "NetPro - Network Based Project Learning in Engineering.

[2] D. Ponta, G. Donzellini, and H. Markkanen, “Electronic system design: an experiment of project-
based learning on network”, European Journal of Engineering Education, Vol. 26, No. 4, 375-390
(2001)

[3] http://www.kp-lab.org KP-Lab project site

[4] Hakkarainen, K., lloméki, L., Paavola, S., Muukkonen, H., Toiviainen, H., Markkanen, H., and
Richter, C. (2006). Design Principles and Practices for the Knowledge Practices Laboratory (KP-
Lab) project. In W. Nejdl and K. Tochtermann (Eds.), Innovative Approaches for Learning and
Knowledge Sharing. Proceedings of the first European Conference on Technology- Enhanced
Learning, EC-TEL. Lecture Notes in Computer Science (pp. 603-608). Berlin, Germany: Springer.

[5] Tchoumatchenko,V., A.M. Scapolla, T. Vasileva, |. Furnadhziev, A. Poggi, Architecture of
Knowledge Artifact Tool Aiming to Support Collaborative Knowledge Creation, The 15-th
International Scientific and Applied Science Conference, Electronics ET'2006, book 3, pp.. 147-
153

[6] Y. Tzitzikas, V. Christophides, G. Flouris,, D. Kotzinos, H. Markkanen, D. Plexousakis, N.
Spyratos, “Emergent Knowledge Artifacts for Supporting Trialogical E-Learning”, TEL-CoPs'06: 1st
International Workshop on Building Technology Enhanced Learning solutions for Communities of
Practice held in conjunction with the 1st European Conference on Technology Enhanced Learning
Crete, Greece, October 2, 2006

[7] Chirico M., Scapolla A.M., Bagnasco A., “A New and Open Model to Share Laboratories on the
Internet”, IEEE TRANSACTIONS ON INSTRUMENTATION AND MEASUREMENT, VOL. 54, NO.
3, JUNE 2005

97



IDENTITY : 229930-CP-1-2006-1-RO-MINERVA-M

[8] http://www.esng.dibe.unige.it/netpro/Deeds/

Author(s):

Anna Marina Scapolla, Professor.
Domenico Ponta, Professor
Giancarlo Parodi, Professor
Giuliano Donzellini, Professor
Andrea Bagnasco, PhD

University of Genoa, Biophysical and Electronic Eegring Department

Via Opera Pia, 11a, Genoa, Italy

{scapolla, ponta, gian, bagnasco }@dibe.unige.it

98



IDENTITY : 229930-CP-1-2006-1-RO-MINERVA-M

Simulation, Emulation and Remote Experiments

Fernando COITO, Luis GOMES, Anik6 COSTA

Universidade Nova de Lisboa, Faculty of Science BachnologyPortugal

Key words: applications, e-learning, remote labs

Abstract:

Bologna Declaration has put the stress on the “Watatlents do?” paradigm, shifting
the center of the learning process to the studguth paradigm also supports life long
learning objectives. The remote laboratory congaptiides a tool to sustain this shift
towards a student-centric teaching approach. Howeweengineering education, this
means an additional stress on laboratories, as sultefrom the pressure to increase
experimentation, and raises the question: how todle overcrowded laboratories?
Remote labs present a solution to this problempvdllg students to access
experiments without time and location restrictions.

1 Introduction

Automatic control is a major field in almost evenygineering subject and is an important part
of the respective engineering curricula. Unlike gnather areas, automatic control is more of
a scientific area than a technological area, wighliaations ranging from chemical processes,
through mechanics, electronics up to communicateom$ economics. Thus, from an early
stage, some means to relate concepts and realiggisred, in order to turn words such as
signal, system, process, controller and sensor nmg@aningful notions to be dealt with by

students. For this purpose two approaches arewietlp each with its own advantages and
flaws, taking its own place across students legrprocess — dynamic simulation and real-
time experimentation. While being commonly acceptet practical education needs to be
based on real events that occur in real-life sysfeand that experimentation with a plant
cannot be replaced by simulations, it is also tha simulation has its own place [1]. Both

tools are needed when used at the right moment.

While most of the students learning process dedls @@nceptualized objects — mathematical
models, linear time-invariant systems, low compglexsystems — reality is much more
complex. Thus, on early stages while students etteng acquainted with the field, it is better
to make use of simulation tools than to distractirthattention from key notions to
implementation problems which are often amplifictiew a real-scale process is replaced by a
lab-scale prototype. This is why automatic contnak always relied on simulation, both
analog and digital, as a useful tool not only &arhing but also as a design tool. In the sequel
we will explain the way how we integrate these taproaches and some we will describe
some tools developed within this framework.
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2 Simulation tools

Simulation is an important stage on the developroéany automatic control system. Thus it
is not surprising that it takes such an importaié also on the students learning process. A
number of computer based tools is available, ssdlalab, MatrixX or SciLab. These tools
present generic capabilities for the analysis amailation of dynamic systems and its use is
essential when properly building an automatic adrgolution. However, this simulation tools
are focused on system description mechanism amahétysis, failing to give the early student
the feeling of the “real-thing”. For this purpose, a complement or an alternative, a number
of dedicated simulators may be used in areas su@heatronics, mechanics and aeronautics.
These are, however, focused on representing tfadityrenaking generalized use of complex
non-linear dynamics.

Most of these tools are proprietary solutions aglire the payment of expensive licenses,
making it impossible to make them available fordsiuts outside the university grounds. A
number of Matlab like freeware tools exist but tlzeg still under development — SciLab is a
good example.

Aiming to respond to the need for simulation apgiens which place the early student in
contact with the “real thing”, filling the gap beden concept and reality, and simultaneously
have simple dynamics and may be distributed toesttgdwith economical viability, a number
of small dedicated simulators were developed. Eddhese simulators represents a process
under study. Their dynamics is in most cases tined configurable. The animated graphical
interface is developed showing the student theiphlysature of the process and its behavior
(lying in the frontier to virtual reality) and th@mulation is focused on the concepts and
techniques under study. The applications are redquio be of small size and have a self-
extracting version, in order for an easy distribati
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a) b)
Fig. 1 Simulator interfaces: a) Mass-spring-dangi@ulator; b) Piper Cub roll angle control.

Fig. 1 shows two examples of such applications. mhass-spring-damper simulator is used to
introduce students to the time behavior of secamrodynamic systems and to build the
relationship between parameters and system readtisimulates a car wheel damper as it
goes trough a street hole — the systems impulggomes. On the left window pane the
simulator shows an animation of the damper behavibe rightmost pane presents static
data, composed by a set of expressions relevamhdosystems dynamics. In the center pane
students may change the damping factor and sptiffgess values, thus changing the
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systems behavior. A set of associated data is aticatly updated as system parameters are
changed @, Ty, D).

The Piper Cub simulator allows students to do erpents on multivariable and state space
control techniques. One again the left window shewsanimation of the system behavior.
The rightmost pane is used for user interactioncllmking on the top button the user is given
the possibility to change the relevant plane cliargtics (inertial moments, geometric
characteristics, etc.). Bellow lies a window shagvimow the roll angle® evolves and its
numeric value. Parametevg — plane air speed — and controller gais Ko are to be
adjusted by the user in order to achieve someatkperformance.

3 Environment for remote control experiments [6]

Although modeling and dynamic simulation are bdsemls for understanding and verifying
theoretical subjects, the experimentation withanphas also a fundamental role that cannot
be replaced. Practical education needs to be @sedal aspects that occur in mechanical,
electrical, or chemical systems. However, due teirtltost, the number of laboratory
experiments is small when compared to the high rmumob students enrolled in the subject.
Besides, work in a real laboratory imposes time @imgsical boundaries both for students and
for academic staff. It requires significant schadyleffort and financial investments. Lately,
universities are strongly advocating for the intrciion of modern education technologies,
and the option of online delivery of courses bathifternal and external students.

Laboratory experiments are generally relativelgéaequipments, which are difficult to move
and their set-up is time consuming. On the othedhan order to increase efficiency, students
should not be forced to move between different \plarges.

Remote control comes as a solution to these prahlaffowing students to gain control of

experiments, without leaving their normal workpla&speriments may be located on the
same room or on a different location. Tacking atwge of the internet and the development
of related technologies, an increasing number wfote access solutions is being developed
[2-4].

This paper focus on the description of a tool ca&ICRVI, developed as a response to the
need of remote access to lab experiments on Corglated classes. This tool provides an
environment for remote control implemented basedhenLabView platform and builds a
client-server architecture for real and virtualdedtories. A real physical system or a process
model can be remotely controlled from a personaifmater (PC) via the Internet using virtual
instruments. The system allows experimental datsetoollect and transfer to the remote user
for further analysis. The user is able to see ¥peemental results and analysis outcomes on
a computer screen, display the results on the scmesubmit the results in electronic form
for assessment. A distinguishing feature of thi te the possibility for several students to
share simultaneously the online data from an expnt, although only one may be in actual
control of the experiment.

In spite the fact that, up till now, the only remafient application is based on LabView, this

is not a limitation. In fact, remote control systeoan be build using other technologies, such
Common Gateway Interface, JavaScript or Active &eRages, using a HTML browser for a

simple interface.
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3.1 The main characteristics

3.1.1 Basic considerations

A characteristic feature of dynamic systems stsdpat a long time is spent on data analysis,
model and controller development, and on simulatanly a relatively small amount of time

is used in direct contact with the plant. Thuseaperiment may be shared by several students
without loss of efficiency.

Also, a large amount of work is associated withghthering of data for modeling and system
analysis rather than control tests. For this pugpetudents need only to gain access to plant
data. The experiment itself may be running as aomstnation while test data is made
available for all the students.

Another issue is supervision. A supervisor (a teaatr a technician) should have some
degree of control over the tests that are beinfppaed. It should be possible to limit access
time, to allow other students to perform their $estnd tests must be monitored to ensure
safety.

3.1.2 Specifications

In order to comply with the above constraints SMCR¥As developed according to the
following set of specifications:

* The experiment must be able to run standalone ¢withny student connected to it). It
must have a demonstration mode, where tests aferped by an operator (ex: a
teacher) and all the students have online accdke test data.

» Students should connect to running experimentsreraee two levels of interaction
with the experiment:

o Full control of the experiment
0 Online access to the test data

» At each time only one student can control the arpamt. However, at the same time,
there may be a large number of other students siogethe data from the test he is
conducing.

* The application is to be launched from their analgnvironment and data is to be
available environment variables in a transparent Wip till now this feature has been
implemented within Matlab.

* A degree of automatic supervision has to be indwd®wing to:

o Automatically limit the access time of studentsfill control mode, when
more then one student is pretending to gain tipie bf access.

o Automatically granting access to the experimenth ko full control mode and
data access mode.

o Restricting full access mode to unwanted users.

o Avoid undesired and/or unsafe operations.
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* A degree of operator supervision has to be incladkeaving to:

0 Monitor the tests performed by students.
o Perform tests for demonstration purposes.
0 Restrict access to the experiment.

* Remote access to the experiments is to be donetloedocal area network available
in the laboratories.

An additional desired feature is that the softwiaréo be compatible both with the existent
data acquisition boards and those that may be mztjin a near future.

3.1.3 SMCRVI hardware structure

In order to give the experiments a standalone dhfyakliogether with the automatic and
operator supervision feature, a Client/Server strecovas devised.

The server is a PC type computer connected toaatajuisition system. It is to be located
close to the experimental setup. The experimemlpsmay be in the classroom or some
other location. For this implementation a Natiohadtruments PXI-8186 computer, fitted

with two data acquisition boards — one for analoljage 1/0 and the other for analog current
output.

The client stations are PC type computers, witlspexial requirements.

The communication between client stations and émees is supported by the some Ethernet
network.

The server station must be able to run Matlab aalbView. The only Client software yet
developed requires also the client station to bening LabView, but this restriction is
supposed to be raised in the future.

3.1.4 SMCRVI software structure

SMCRVI is composed by two software packages — theti@ Command Tool and the Client
Station Tool. The Central Command Tool is locatedtbe Server. Fig. 2-a shows its
structure. This tool performs data acquisition angeriment control; it handles Client
communication, commands and data transfer; it plewides a graphical interface for the
operator. It is entirely programmed in Labviewu#tes the Labview Matlab Script feature to
allow Clients to implement their controllers anchemndle Matlab data.

The Client Station Tool is located on the Clienimguters. It is designed to provide a
graphical interface to connect with remotely lodagperiments. Its structure is presented in
Fig. 2-b. If the client station is also running Nadt, SMCRVI may be called from within the
Matlab environment and, at the end of the test,rédsalts are collected directly as Matlab
environment variables.
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Fig. 2 a) Central Command structure. b) ClientiStastructure.

Thus, for the Client Station two tools are avagala Matlab tool and a Labview tool.
The Matlab tool calls the Labview tool and handtbe data transfer in a way that is
transparent to the user.

The Labview tool handles the communication with therver and provides the user a
graphical interface with the experiment. The userynchose between monitoring a test
conducted by another user or to perform a testdifra®oth in open and closed-loop. The use
of this tool does not require any knowledge on liedwprogramming.

3.2 The main characteristics

3.2.1 SMCRVI software structure

Once SMCRVI is called the graphical interface appégig. 3).

The interface is divided in two sections. In thghtihalf there is a graphic window showing
online the experiment data — both commands and plaput signals. The user can select the
signals to be shown and the scale (auto-scale faultle All the experiment signals are
transferred to the user even if they aren’t showthe screen.

In the left half the user controls the experimahta(lowed). The interface’s main tag (as
shown in Fig. 3) is composed by two panels: theaigenerator panel and the controller
panel.

The function generator produces signals to be eppb the plant. To allow the user to switch
between open and closed-loop mode without distgriire test, two signal generators are
implemented - in closed-loop mode the signal geoerautput is the controller’'s reference
signal.

In closed-loop mode the user may chose betweea-armpgrammed PID controller and a user
defined controller. In the latter option the usemynselect from the set of user controllers
available on the Server, or he may upload his owntroller to the server. User defined
controllers are implemented using the Labview's IM@aScript feature.

The controller panel is used to tune the contraltdime.
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Fig. 3 SMCRVI graphical interface.

3.2.2 Signal handling

All the signals from an experiment are acquired padsed to Matlab. These signals are
defined by the operator at the Server, when therxgnt is started. SMCRVI allows up to 2
output command signals and up to 3 input signatsnfrthe plant. All signals are
independently calibrated allowing the conversion aéquisition data into physical
measurements. The sampling rate is selectableeoatid may be changed during the test.

Controllers are implemented in discrete time. SMCRNSures a buffer of 5 past samples of
each signal for controller implementation.

3.2.3 Remote control

Performing remote control over a computer netwarka idangerous matter. Delays on data
transfer and losses of communication are the negisans to avoid this solution.

Thus, al of SMCRVI's control signals are computedally at the Server. The Server's
control parameters (both for the function generatat for the closed-loop controller) mirror
the parameter values from the Client which is culiig the test.

When there are no communication problems over ¢#twark this feature is transparent to the
user. Whenever there is a communication loss, ¢éinee$ continuous to ensure the experiment
control and the user recovers the 1/0O data whewrah@munication is re-established.

3.2.4 Remote control

The use of Labview’s Matlab Script tool (Fig. 4)oals the use of alls the functions available
from Matlab within the Labview environment, by meaaf the AcvtiveX protocol. This
feature is restricted to computers working undend@ivs operating system and requires
Matlab to be installed on the computer.
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For controller or simulation model implementatiolGRVI provides control signals andt
(analog output). There are 3 available plant sg(@halog input) w, v andy.

SMCRVI keeps a buffer with the last 5 samples aheeariable. As shown in Fig. 4, the past
samples of signalv are represented &g 1, ... ,w_5. An integrated editor is provided for
writing small Matlab scripts. An example of a stigppresented in Fig. 4.

MATLAE Script

runirmadel_file);
clear model_file;

bz=5;
y=al*y_1-b2*v_z{

a) b)
Fig. 4 a) Matlab script block and its inputs. b)tMh script editor: al and b2 are parameters;
y 1 and v_2 are past values of I/O signals.

3.2.5 PID controller

For single input-single output closed-loop cont@CRVI considers a simple negative unit
feedback type control structure. The referenceasigh produced by the function generator
according to user-defined settings. The contralaigs computed by the controller. The user
may chose between using an embedded controlleo goravide the code for his own
controller, using Matlab script.

SMCRVI provides an embedded PID controller. It iempents a discrete time incremental
version of the PID algorithm, as described in [5].

3.2.6 Client management

The Central Command Tool, on the Server, is respntor Client management. Trough the
Client management window, at any moment the operatay verify which Clients are
connected to the experiment; who is performingsh aad which Clients are waiting to gain
control of the experiment.

In order to grant everyone a fair access to theemxment, Central Command switches
periodically between the Clients that are waitiogperform a test. This switching rate is

defined by the operator. The operator may alsotgratimited time access to one Client or
block/unblock a Client’'s access.

3.3 Available setups
3.3.1 Two-tank level control process

One of the experiments that are used with SMCR tiwo-tank level control process. Water
flows from a reservoir into a set of two conneatatalnks. Available measures are water level
and flow. Water flow is controlled by means of ét@al driven motorized valve.
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The process dynamics may be changed by connettngvo tanks together or by changing
the section of the connection. Disturbances areoduoced through mechanical and
electromagnetic valves.

A number of experiments may be performed with tingt, ranging form a simple level
control loop to cascade control and non-linear rnt

3.3.2 Temperature-air flow process

The process consists of a ventilation unit couplatth an electrical heating element. The
power to the heater is controlled trough an elealrivoltage sign and temperature
measurement is available.

The process dynamics changes with the selectdbbwaior by placing the temperature sensor
at different distances from the heating element.

“a) D)
Fig. 5 a) Two-tank level control process. b) Terapgre-air flow process.

3.3.3 Adding a new setup

Putting aside its features related to remote aced®xperiment data sharing, SMCRVI may
be viewed as a data acquisition tool.

To setup a new experiment, the operator has onlinteractively select, the set of 1/0
channels will be used. Each channel signal is adegdrom an electrical signal to a physical
signal according to:

Physicabkignal= Gainx Electricalsignal + offset

4 Embedded systems experimentation

Experiments associated with electronics, digitateys and embedded systems share the
common characteristics of being relatively low-¢costaking it feasible to replicate
experiments. Several examples on remote laborattwieembedded systems experimentation
can be found in the literature [7 - 11].
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At Universidade Nova de Lisboa, we are consideangmote laboratory based on a four
level structure (see Fig. 6):

» Student, remotely connected to the local serverguaibrowser through the internet;

» Local server, enabling virtual workbench to be usadotely;

» Virtual workbench adaptor, which interacts with tbeal server in order to produce
inputs to the system under test and get currentsstd the outputs;

* Microcontroller system under test (which is a 8Q&icrocontroller based micro-
system in the illustrated case).

RESET

RS-232 l
Remote access Internet Local Server ’ :
e —
RS-232 ATMega 128 8031
’@ D e
Virtual Microcontroller
Workbench system under
adapter test

Fig. 6 Remote laboratory structure.

The current implementation of the local server &sdidl on LabView, which can assure
adequate connectivity to lower levels, while takaage of the internet connectivity.

Fig. 7 presents two snapshots of the LabView W, first one to allow remote reset of the

system under test, followed by the download of phegram and its launching; the second
snapshot is activated afterwards and it's usedhfmse inputs and get output status from the
system under test.

In this sense, the usage of the virtual workberschery close to the procedures one has to
comply when interacting directly with the 8031 noicontroller system.

Ele Edit Operate Tools Browse Window Help File Edit Operate Tools Browse Window Help

RESET

Send Information
= | — ourg
- - 100
| ouT3
DOWNLOAD I
=l I ouTz

O[] [zt o |+ (B ][Eer [ [5] @[] [ et appication Fort_ |~ J[2] T~
Program Dovmioad ‘ Monkoring | | Program Download | Monikoring |
. 0
File to Download i
% CmMconatCoNTROLO HEx | =] N | ™7 W6 WS NG NG INZ IND IO ourz
il Nemes Er Jlss00 | ‘ ‘ * outs
— - d00ddcdd
{ < . ours

Received Information
oum1

srar ! foss

000000

ouTo

Figﬂ.’7‘ Snapshots of the virtual workbench: downlofel program and monitoring of the
system under test.

For the virtual workbench adaptor, a simple sysba®ed on an ATmegal28 microcontroller
was considered. General features include:

» Two RS-232 links; one devoted to the connectiorhwiite local server, in order to
receive commands from the user and return respptigesther is targeted to connect
with the system under test;

* A set of inputs to acquire actual outputs of thetesyn under test;

* A set of outputs to impose values at the inputhefsystem under test;

» A reset output to assert reset pin of the systedeutest (and get control back to the
monitor program).
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From the point of view of connection between thealcserver and the workbench adaptor, a
simple protocol was defined, including the follogriset of commands:

* Reset of the system under test;

* Download a file to the system under test;

* Download commands and binary sequences to thensysteer test (command at the
upper serial link will be echoed at the lower ddirk);

» Get actual status of system under test outputs;

* Impose specific values at the system under testsnp

A command to enable further use as a terminal (fimzal server to the system under
test, being the workbench adaptor “transparent”).

This workbench adaptor can also be used for generthal and remote laboratory
experiments.
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Advanced Education in Mechatronics
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Abstract:

The paper describes computer based support of swdgramme in mechatronic
systems. It covers e-learning modules with intredutteractivity and animations
allowing students to acquire a possibly deep insiglo the complex and dynamic
interactions of a number of parameters in the macmic systems.

1 Introduction

Mechatronics integrates classical fields of meatanielectrical, and computer engineering,
completed by information technology. A mechatrosystem is characterized by diversity,

variety and integrity of its components and parsg & encompasses several components:
mechanical structure, actuators (power electromustors, drives), sensors, control systems,
computers, algorithms and their programming, mauctime interface. The mechatronic

system consists of several layers (compare desigfig. 1a), where each layer is able to
perform correctly only when the underlying one éhaving correctly, too [3].

User — Environment Knowledge
(Operator) Basic knowledge on functioning the mechatronic system
II - mechanical eng. and material study
- electrical and electronic eng. and energy conversion
- informatics and computer study
Man-Machine Interface ] - system theory and automatic control
(Operator’s Panel)

(Control Algorithms)

Application Program J i/L

Computer Hardware Flow of Sensors Control Devices Actuators Flow of
ppcu fiteri " J materials | for measurement (PID, PLC, PCs, (converters, materials
(PC, Interfaces) e systems networks) drives) >
Electrical Part i I
(Converters, Drives) Energy Energy
Mechanical Part m— Mechanical Part
(Working Machines ) (Working Machine(s) )
Information: - Information
Mechatronic System > Mechatronic System
(Technological Equipment) (apparatus, machine tools, production machines, robots, ind.systems)
a) b)

Fig. 1 Two views on mechatronic system

When going into nature and utilisation of mechait@ystems, they can be generally divided
into the following groups:
1. Micromechanical integrated systems

+ Intelligent mechanical sensors (integrated cirowith mechanical components)

« Apparatus with mechanical elements (printers, flogpves, CD-ROMs, etc.)
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2. Modern machines

« Robots — universal machines with complex mechanisophisticated multimotor
drives and intelligent control system performingequired motion/trajectory.

« Machines with integrated electrical drives contagni mechanical, electrical,
electronic, and information or software components.

« Machine tools consisting of precision mechanismd arstruments, high accuracy
positioning drives, intelligent control, and visigation system.

3. Industrial and building automation systenmesented by integrated machines,
transportation systems, manufacturing or produdtimes and centres, PCs, data networks
(Interbus, Profibus, ASI, LON network, Instabug)formation, protection and security
communications, sophisticated software systems iofual reality for technology
operation, modelling and visualisation

From the overview presented it is obvious whichjescts should be incorporated into the
mechatronic course curriculum and how it shouldiygported by computer based learning.

2 e-Learning Support

To support education in mechatronics we adoptedng-year plan of e-learning modules
preparation. Several of them are ready [1] (PowéctEonics, Electrical Machines,
Electrical Drives, Motion Control, Models of Dynaensystems, Mechatronic Systems), a set
of further ones are under preparation or planngté® Identification, Control Theory,
Robotics, ...).

Preparation of the modules is a time and
Title money consuming work and this is the
S”lae” reason why the design of modules has to be

performed efficiently and their utilisation
opportunities should be manifold. To satisfy
these requirements we accepted a
philosophy that the modules should be used
both for teaching and for (self) learning.
They consist of two kinds of screens (Fig. 2):
a) main screens for teaching in class,
b) linked secondary (complementary) ones.

Subscreen
1

Main
screen 1}--

Contents
List of Symbols

Search

X
Index

Avd

Main
screen 2}--

ZANIEA A Y
7

7z

The main screersre designed for projection
in classroom. Large letters, figures, tables
Fig. 2 INETELE module principal structure are used. Thus information content is limited
and restricted to main ideas basic mathema-
tical equations, etc. To explain satisfactory therpmena, and to attract attention of the students
the main screens contain animations and interagreph enabling to observe influence of
variable parameter on system behaviour — a sont ddirsystem small analysis. A menu at
bottom of each main screen enables to move betiheestreens, manage the flow of the screens,
chapters, to enter to contents, list of symbobscteengine, index, and help file.

The secondary screease designed for using it out of class-room falividual study. They
contain explanations and derivations, phases ohatins on the main screens as well as
guestions and/or answers and exercise problem®resa the learning process. They apply
smaller letters, figures, tables, and contains tambigl amount of information and full
derivation of equations on the main screen. It mgkessible to study and learn the material
of screens at home for students without teacheasaito make hardcopy of it.

112




IDENTITY : 229930-CP-1-2006-1-RO-MINERVA-M

3 Overview of Realised e-Learning Modules for Mechatonics

Based on the described principles for e-learninglutes design we developed a set of e-
learning modules in framework of the “INETELE” peaj [3] covering a wide area of
Electrical Engineering a Mechatronics Engineerimépur specialised groups:

1) Fundamental and Principles of Electrical Cirsui) Electrical Machines; 3) Power
Electronics; 4) Electro-Mechanical and Mechatrdystems.

The set of modules for mechatronics consists of:

1) Electrical Machines Module (sources of motion:)

2) Power Electronics Converters (electrical actigto

3) Electrical Drives (controlled motion)

4) Models of Mechanical Subsystems (multibody systevith elastic and damping elements)
5) Motion Control and Controlled Drives (principlesfeedback controlled systems)

Let's show main features that are characteristi¢tfe modules.

3.1 Electrical Machines — Sources of Motion

This group involves the modules dealing with pnites of electrical machines based on
application of electromagnetic laws. Animations wh@omposition and principles of
operation of electrical machines of various kindms$formers, AC asynchronous machines,
AC synchronous machines.

1.4. BALANCED STEADY STATE OPERATION OF INDUCTION MACHINES 1.4.4. Active power and Electromagnetic Torque

1.4.1. Electromagnetic Processes in Induction Machine on
Steady State

Ist:

S sy

REEIEIES

i i
/‘”F _\ f/ X1 R Ps = ARys + APre + ARy, ‘APRM AP + P
4, Electromagnetic Torque
A . .
Te! t P ” 3 JoR +R,

T,=—=lem_ =
a) b)
Fig. 3 Examples form AC Electrical Machines module

3.2 Power Electronics Converters — Power Actuators

Several developed modules deal with electronic edots from various sides — they are
modules on Power Semiconductor Devices, Power iBleics, Control in Power Electronics,
and Power Electronic Applications. The studentsnahifferent aspects of power electronics
starting with power electronics components, comtigwith control of power electronics and
different issues related to power electronics ansHing with their applications. The basic
module is Power Electronics dealing with DC-DC Centers, Energy Storage DC-DC
converters, DC-AC Converters, AC-AC Converters ¢®irphase and Three-phase AC
Regulators). The module features by high interégtithe circuit parameters can be changed
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by a slider or by inputting a value of changealdeameter. Screens in Fig. 4 illustrate two
approaches — on the left side wave form at firingl@ change, on the right side one can
observe switching sequence of semiconductor swatohearious time instants.

3:1-liWaveforms 2.3 MODULATION PRINCIPLES
STETe 35\ T T & TE[T 7 3 T 3 = 2.3.1 Square wave Switching
: Voltage-type frequency converter

v (V) 80
1(A) 40

L IL IILIV. V. VL. 1

yyyyyyy

ey 0 0 1054 [

S|
®
o

R
H
c
-
o~g o
71
jl L
&

T A reui/ 14 | s 0

i« IAB —
Note that the average value of the dc current iy gives the power delivered by the %f:l_l:’_tat

dc source: P=I;U
a) b)
Fig. 4 Examples from modules dealing with Powercitnics

3.3 Electrical Drives

The students learn principles of controlled motlosygstem consisting of electrical motor
supplied by power electronic converter and systeapgrties both in steady- and dynamic
states. The module contains the topics on: Eledtiizive as a System, Mechanical Part of
Electrical Drives, Mechanical and Thermal Transi®&itenomena, Electrical DC Motor
Drives, Asynchronous Motor Drives. Fig. 5 shows inmeractive examples from AC drives.

8.9.5 Starting and Loading of Motor (Higher Frequencies) 3.2 V/F CONTROLLED IM DRIVE

b Starting: i ” I i
®Frequency 100 o “fl\l\‘\ l“'\“”\‘;”\ ”
o Direct connection h\M‘\ \‘\‘“‘“HM I

oA
-100 i)}

i
25

VAL A A

T [pu]
- S T S

et
-25 ,,,,‘,,}H,,;,*L,,L
P
s eMf—r—T—T—T— VAV
a Il
@ 10 o o1 52 53 04 05 95 o7 o8 o8
5 i [pu]
f{ = 40 Hz e s .
— & 0 01 02 03 04 05 06
15 50 tme (5]
Explanation [1 ‘

Fig. 5 Electrical Drives Module

3.4 Models of Mechanical Subsystems

The mechanical subsystems are inseparable pamgdiatronic systems. To control them, it
is substantial to know their mathematic model, myastform of transfer functions and block
diagrams. The main chapters of the module: Priasigf Mechanical Systems Modelling,
Oscillations in Mechanical Systems, Rotating Systewith Elastic Coupling, Shifting
Systems with Elastic Couplings, Applications of $fia Connections, Subsystems of
Continuous Production Lines. The learner can chapgemeters (usually constants of
elasticity and damping) and observes their infléemic mechanical oscillations.
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6.4 ELASTIC STRIP MODEL OF CONTINUOUS LINE LINE 6.7 A CONTINUOUS LINE PART WITH MULTIPLY STRIP OVERHANG

4 Avq Av, ) Avy Time responses (at the input tension step)
Ag 3 s f
=Jo _oNirNo, .oX¥o, .oN i=0 1 2 3 4 5
— — — Y v,

= Y3 —4
Aoy Awy Awg D\ \£I=1/ ). N, ..
Block diagram As 1 h
g - 12 = 120 \Mao Mo Ly
RS
; P 6 L] || c c c

' | WMWWWW %WNW\WWMWW WWW -

NS

= —f =
a) b)

Fig. 6 Transient phenomena in mechanical subsystéir@ntinuous production lines

3.5 Controlled Drives and Motion Control

The module deals with closed-loop controlled DC &z electrical drives. The attention is
devoted to explanation of performance of closegldoives, to methods of selection the
controllers, design of control structure, designcohtroller parameters. It consists of 4
chapters: Linear Control in Frequency Domain, Lmé&wontrol in Time Domain, State
Control of Non-linear Systems, Control of AC Drivekhe philosophy of the module was
chosen in such a way, that the main screens cohtait ideas, schemes and mathematical
support to the matter presented. To the most ohthas screen there is adjoined a screen
with example enhancing theoretical derivation thatalled by a button.

1.4 COMPENSATION OF LARGE TIME CONSTANTS 2.7 ANTI WINDUP UNFLUENCE

Cascade Compensation

Compensation with PI Controller
Fo(s)=Fr(s)Fs(s) =

W(s) E(s X(s
K 1+sTp K ()()KR1+5TR Ky )
R7sTe 1+sT, ST 1+sTy
Tr=T; =0.1s

TrR=
1 1 1
80
0.8 0.8 0.8
0.6 0.6 0.6 o
0.4 0.4 0.4 &
0.2 0.2 0.2 20
[ 1t[s]
[} 02  oa4fs] © 02  oatls] o 02  oats] 0 05 1 15
J

Fig. 7 Examples from Controlled Drives module fegiy interactivity

4 Conclusions

The contribution gives an overview of needs antlsskequired by the engineers working in a
mechatronic system environment. After brief preston of the curricula background in

Mechatronics course, the paper shows a philosophtheoweb based interactive modules
supporting the course. On several screens someatypésults from realised e-learning
modules enhancing the used philosophy and ways isafakzation are presented. The
animations in the modules were realized in Macraméirector environment and finally

implemented in the html using Macromedia Dreamweave
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Based on results of the INETELE project anothejgmto— “DEBIPE” [3] in framework of
Leonardo da Vinci scheme was successfully submittetkals with design and development
of remote controlled experiments with measuremeath with its own philosophy that will
be available through internet at PEMCWebLab [7]NRE— Power Electronics and Motion
Control). Twelve universities with the span acrtiss EU (from the countries: NL, F, D, PL,
CZz, SK, HU, RO, GR) are participating there.

Except of experiments from Fundamentals of Eleatriengineering (3 experiments), Power
Electronics (6), Electrical Machines (4) we arepamng the following experiments from
fields of Motion Control and Mechatronic Systems:

1) Basic Elements of Internet based Telemanipuiatio

2) Mechatronics, HIL (Hardware in the Loop) Simidat

3) High Dynamic Drives - Motion Control;

4) Automotive Electrical Drive;

5) Complex Control of a Servodrive by a Small LoGiontroller;

6) Intelligent Gate Control by a Small Logic Corlio.

Course materials and case studies giving a guigariicular experiments are currently under
development and will complement them in a shourit
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