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1. INTRODUCTION
This deliverable presents the plan for training and mobility activities performed by the
ACTION-Grid Consortium. We should remind that ACTION-Grid is an EC-funded
Support Action whose main objective is to establish a collaborative environment
between the European Union, Latin America, the Western Balkans and North Africa in
the Biomedical Informatics, Nanoinformatics and Grid computing areas. Among the
agenda carried out within this action, a significant objective is training and mobility. It
aims to strengthen cooperation between scientists and organizations, in addition to
facilitating the development of skills in common areas related to the Biomedical
Informatics, Nanoinformatics and Grid-Technologies and promote the common use of
research infrastructures.
Mobility is defined in ACTION Grid as "any stay that involves physical mobility of
scientific / technical facilities to a different organization and would aim to carry out
scientific / technological‖. Similarly, training is defined as ―the acquisition of
knowledge, skills, and competencies as a result of the teaching of vocational or practical
skills and knowledge that relate to specific useful competencies‖.
To determine the information about centers and researchers that would be interested in
performing a process of mobility or a training initiative, the ACTION-Grid project will
conduct a survey among research centers in the European Union, Latin America, the
Western Balkans and North Africa. It will try to establish the different types of research
centers potentially integrated into the training and mobility programme, the type of
information that they would like to obtain and they would be willing to provide to users
involved in the system, and the areas of research to which they focus the programme.
Within ACTION-Grid, the third workpackage is dedicated to support training and
mobility activities, contributing to the objective of setting a durable structure for the
described collaborative approach, by building the needed research capacity for enabling
the consolidation of Biomedical Informatics and Nanoinformatics as crucial scientific
disciplines for future healthcare.
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This document presents the objectives of training and mobility and the specific
activities, and how they contribute to the general project goals. After that, the training
and mobility activities are divided in two chapters, including a summary of what has
been done during the first months of the project and information of the plans for the
future in both cases.

2. PREVIOUS EXPERIENCE AND BACKGROUND
To support training in Medical Informatics and Bioinformatics, different programs and
initiatives have been developed over the last years. US universities, such as Stanford,
and a rising number of European institutions, such as the Karolinska Institute in
Sweden, currently have Biomedical Informatics programs that integrate Medical
Informatics and Bioinformatics, addressing the new challenges established by the
progress of Biomedical Informatics. The European Commission has strongly supported
the field and academic initiatives in Biomedical Informatics, since the early conference
that took place in Brussels, December 2001. Within these initiatives, the various
Networks of Excellence funded by the e-Health division, DG IST, from 2004 to 2007
have created their own strategies to support training in BMI.
Due to the interest for the mobility of scientists between research centers,
INFOBIOMED, a European Union funded Network of Excellence within the 6th
Framework Programme whose objective was to structure European Biomedical
Informatics to support individualized healthcare, developed an application called
Mobility Brokerage Service (MBS). The MBS, a mobility management system,
facilitated mobility processes and was presented in the Medical Informatics Europe
2006 conference1. This application will allow candidates—participants wishing to stay
and centers that offer any research stay—to present their features and needs and
facilitate the search for organizations and researches who meet the requirements.

1

de la Calle G et al. The INFOBIOMED Network of Excellence: facilitating training and mobility in
biomedical informatics in Europe. Proceedings of the MIE Conference 2006;124:893-8
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The INFOBIOMED NoE obtained data from a survey conducted among its members
that was useful to build the Mobility Brokerage Service. This original system presented
the following main features:
-

Researchers applying for mobility could introduce their personal and
professional data in the system. They could give details about the places where
they are going to perform such mobility as well as their demands and offers,
both mobility and labor.

-

Organizations could publish their job and mobility opportunities.

-

Users—candidates and host organizations—could search for job opportunities
and candidates posted on the system, based on the desired criteria.

-

The MBS automatically matched offers and requests published on the system.
When a new positive matching was possible, the system sent an email to the
applicant organizations and publishers of such demands and offers.

-

The system could be accessed over the Internet by INFOBIOMED members and
also by researchers from centers outside the network.

-

The system had a simple and intuitive graphical interface.

3. OBJECTIVES
An important obstacle for the consolidation of Biomedical Informatics and
Nanoinformatics as new synergic disciplines is the existing deficiency of information
about education and training possibilities. Cooperative efforts may be helpful to
exchange methods, research results and software tools and applications.
Training and mobility are heavily tangled up with the main goal of the ACTION-Grid
project. The success of this programme builds upon the generated synergy through
interpersonal relationships. All people implicated in ACTION-Grid are expected to
contribute to various aspects of the training and mobility plan. Each member of the
consortium, with the consent of both scientific coordinators (UPM and ISCIII), will
suggest a concrete action, such a tutorial at an international conference, an exchange of
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students of faculty between two members, a summer school in collaboration with a
European Commission-funded NoE, etc.
The ACTION-Grid training and mobility programme will adapt and update results used
for helping training and mobility in the INFOBIOMED Network of Excellence (NoE).
We will adapt some of the tools developed by UPM within the NoE and we will also
use the expertise in the area of the other two European members of the consortium,
ISCIII and FORTH, who were also members of INFOBIOMED. One of the objectives
of INFOBIOMED was to set up the basis for training, research and development in
Biomedical Informatics and develop methods and tools that could be reused in other
projects or initiatives in this discipline. For ACTION-Grid, we will reuse the idea of a
―Brokerage Service‖—already developed at the UPM—for training and mobility
purposes. The Training and Mobility Brokerage Service, an Internet-based tool, will be
the central point to publish Bio/Nano/Medical Informatics and Grid-related training
courses and mobility procedures within ACTION-Grid. This courses and exchanges will
be open to external students and professionals. We have to remind, of course, that no
funding is available for research within a Support Action but anyway, tools like the
MBS can be adapted without an actual research effort.
ACTION-Grid will also try to establish communications and common EC-initiatives
with other IPs, STREPS and NoEs in the ICT for Health area.

3.1. Training objectives
One of the main ACTION-Grid objectives is to extend training towards the Grid and
Nano areas, expanding recent efforts carried out by the European Commission to
develop training and mobility programmes in Biomedical Informatics. ACTION-Grid is
aimed at enabling a robust framework for education in these disciplines, fostering
training of researchers that allows for the creation of a solid Nano/Bio/Med Informatics
research capacity in Europe, Latin America, the Western Balkans and North Africa.
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Biomedical Informatics and Nanoinformatics are interdisciplinary fields that combine
basic informational and computational sciences with application domains such as health
care and biological and medical research. A fully integrated and effective training in
these disciplines consists of the following elements:
-

Studies that integrate knowledge and experiences in the computational
sciences and domains of application rather than concatenate them.

-

Diverse, interdisciplinary and individualized cross-training that aims at
developing trainee’s key competencies.

-

Direct involvement in research and development activities.

Promoting a new generation of researchers involves:
-

Including Biomedical Informatics and Nanoinformatics in training
programmes of medical schools and health centers.

-

Searching for active cooperation and participation of industry.

-

Creating multidisciplinary project teams to study resources and needs on
Biomedical Informatics, Nanoinformatics and Grid computing areas.

Another training goal of ACTION-Grid is to analyze and, if is adequate, to adopt and
expand initiatives such as AMIA’s 10x10 training programme in Biomedical
Informatics, already adopted by HIBA, to other groups, particularly in Europe. The
AMIA 10x10 employs training content from existing informatics training programs and
other AMIA educational initiatives with a special emphasis toward programs with a
demonstrated track record in distance learning.
The ACTION-Grid training programme comprises the following key elements to
achieve the objectives mentioned before:
ACTION-Grid training topics
In order to help investigating the existing situation of Biomedical Informatics
and Nanoinformatics and Grid technologies applied to both areas, a list of
relevant topics have been developed by the ACTION-Grid consortium. This list
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should serve to identify the existing gaps in training on those areas, and will allow
for the promotion of newly developed training activities or the adaptation of existing
ones, to better suit the educational needs of the future researchers.

Survey
The survey should serve to identify the existing lacks in training in Medical
Informatics, Bioinformatics, Biomedical Informatics, Nanoinformatics and Gridrelated areas. It will allow for the encouragement of newly developed training
initiatives or the remodeling of existing ones, to better correspond to the educational
needs of the future researchers in the target areas.

Multidisciplinary summer schools
ACTION-Grid will analyze the organization or participation in multidisciplinary
summer schools to ensure that participants, with diverse skills and backgrounds,
reach common scientific grounds. This is considered for collaborations and for
carrying the joint obligations and responsibilities for the project deliverables. In
any case, we should remind the limited budget of ACTION-Grid but we will
check the feasibility of such initiative.
Science Courses and Workshops
ACTION-Grid members will take part in workshops being offered under the
auspices of an EC Network of Excellence. ACTION-Grid aims to organize
workshops and a conference on Medical Informatics, Bioinformatics,
Biomedical Informatics, Nanoinformatics and Grid computing, inviting the
advisory board to share their knowledge and expertise in these areas.

3.2. Mobility objectives
Mobility is an important aspect of networking and it is essential for full exploitation of
the complementary potential of the ACTION-Grid project with respect to research and
transfer of knowledge. An ambitious plan has been set up, fostering exchanges of
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researchers, scientists and experts between organizations of Europe, Latin America, the
Western Balkans and North Africa, internal to the ACTION-Grid consortium and
external to it, and belonging to the industry and academia alike. Exchanges will take
advantage of the mutual specialization and complement capabilities of the participants.
The participants and the host organizations will profit from the shared knowledge and
experience of the other participants. Mobility is also aimed at promoting the joint use of
research infrastructures and other integrative initiatives.

The ACTION-Grid mobility programme will guarantee that exchanges comprise all the
possible scenarios within Grid computing, Biomedical Informatics and Nanoinformatics
and these exchanges should involve scientists whose research could benefit from these
areas. Professionals from health organizations—e.g. hospitals—can get to know better
the academia or the industrial environments and viceversa.
The key element of the mobility programme is the exchange of researchers between
partner laboratories. The exchange of professionals through mobility initiatives has
multiple purposes:
-

to propagate techniques among the project partners,

-

to transfer knowledge and skills to individuals

-

to take advantage of the research infrastructure at the host institution

-

to collaborate in the different work packages of ACTION-Grid project

-

to exchange materials between partner laboratories

The researcher—under-graduate student, PhD student, senior researcher or faculty
member—will have a precise research task in the context of the overall project in the
laboratory of one of the partners. In this laboratory the researcher will be part of the
research team of that partner and take part in all activities of that team, including the
graduate training programme and the seminars.
The mobility programme will take advantage of the Brokerage Service. Offers and
demands of mobility and job will be introduced in a centralized database that interested
parties will be able to search, through the ACTION-Grid website. This application will
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extend the mobility programme to other institutions and research groups external to the
ACTION-Grid project.

4. TRAINING PROGRAMME
A training programme has resulted in the development of the ACTION-Grid workplan
to give training and technical assistance to research community. The focus of the
programme is to provide training on topics relevant to research activities in the different
target areas, and to foster and encourage the development of a mobility initiative
through which experiences, ideas and feedback can be easily and efficiently shared with
other research groups and institutions.

4.1. ACTION-Grid Training Topics
The workshops and courses planned by ACTION-Grid can guide people to acquire and
master various skills and knowledge, and develop attitudes. We have developed a
number of programmes to deal with specific issues that the research community has
presented. Below is a list of areas in which ACTION-Grid partners provide course
topics available: Bioinformatics, Medical Informatics and Nanomedicine—medical
application of Nanotechnology.
Bioinformatics:
-

Bioinformatics Standards

-

Chemoinformatics and pharmainformatics

-

Comparative genomics

-

Functional genomics

-

Gene finding

-

Individual genomics

-

LIMS and integrated search engines

-

Phylogeny and evolution

-

Protein bioinformatics

12/59

FP7-ICT-224176

-

Del. 3.1 – First Report on Training and Mobility
WP3: Training and Mobility
Dissemination Level: PU
Version: v1.9

Proteomics

Medical Informatics:
-

Clinical trials

-

Decision making support

-

Electronic health records

-

Health information systems

-

Informatics in public health and epidemiology

-

Medical Informatics standards

-

Medical Imaging

-

Outcomes research

-

Telemedicine

Nanomedicine:
-

Biopharmaceuticals

-

Implantable materials

-

Implantable devices

-

Surgical aids

-

Diagnostic tools

-

Modeling and simulation

-

Databases

-

Understanding basic life processes

4.2. Report of specific and significant initiatives
The III Latin American Congress of Medical Informatics, INFOLAC 2008, was held in
Buenos Aires on the days 30 and 31 of October and 1 of November. This congress
provided an overview of the advances in Medical Informatics and their impact on
Healthcare Systems. The program of tutorials of the INFOLAC 2008 offered a learning
experience rich in content in the field of Medical Informatics. The tutorials were given
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by professionals with experience in the field of Medical Informatics, including several
ACTION-Grid members. The following pages describe the contents of the tutorials
given by ACTION-Grid members.
4.2.1. Introduction to Biomedical Informatics
This tutorial was designed to give an introduction to emerging issues in Medical
Informatics, considered essential to establish the theory and practical application of this
discipline. Health systems are universally burdened by two simultaneous ailments: the
rising costs and the wide variability in the results, involving serious deterioration of
quality. The essential improvements in quality and productivity of health organizations
can be achieved through the development of Medical Care Integrated Systems,
connected with solutions that generate knowledge in real time, allowing the develop of
a correct management, based on measurement and continuous improvements in medical
processes. Computer Science then becomes a key issue for needed changes, which
combine simultaneous increases of quality, safety and efficiency.
The tutorial was conducted by Daniel Luna, from the Hospital Italiano de Buenos Aires
(HIBA). It was aimed to doctors, nurses and other professionals of the health area.
The specific contents of this tutorial were the following:
-

Biomedical Informatics features

-

Electronic Medical Record

-

Support systems for decision making and health quality

-

Medical Informatics standards, privacy, confidentiality and security

-

Information retrieval and digital libraries

-

Information systems in public health

-

Multimedia for health and telemedicine

-

Organization aspects and changes management in Biomedical Informatics

-

Biomedical Informatics specialities

14/59

FP7-ICT-224176

Del. 3.1 – First Report on Training and Mobility
WP3: Training and Mobility
Dissemination Level: PU
Version: v1.9

4.2.2. Grid technologies applied to Health area
This tutorial covered special topics in Clinical Informatics, Bioinformatics and
Informatics applied to public health. There are two main types of supercomputers: an
individual powerful machine and a machine comprised of clusters or groups of fast
computers connected together. Grid networks, which promise to generate a great second
revolution of the digital age, belong to the second type. They form an ―international‖
supercomputer that can store large amounts of information and perform high speed
calculations. The basic idea of Grid technology is to take advantage of distributed
computers in the world to interconnect them in a global computing and information
storage device. This tutorial explained the basic concepts of grid technology, what type
of projects are currently using this technology and what is its application to health area.
The tutorial was conducted by Yannick Legré, from the HealthGrid association. It was
aimed to computer scientists and professionals of the health area.
4.2.3. Clinical Terminology
This tutorial covered special topics in Clinical Informatics and Informatics applied to
public health. The tutorial was conducted by Paula Otero, from the Hospital Italiano de
Buenos Aires (HIBA), and it was aimed to doctors, nurses and other professionals of the
health area.
There are several reasons why the clinical terminology is a problem to meet: the
language of medicine is heterogeneous, the method of storing information is not
uniform, there are no templates and no one has defined the minimum set of data.
The specific contents of this tutorial were the following:
-

Communication in Medicine. The dependence of context.

-

Definition and characteristics: natural language, vocabularies, thesauri,
terminology and nomenclature.
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Advantages of controlled vocabularies. Ontologies on Medicine. The coding
as a solution. Actors of a coding system.

-

Classifications vs. Terminologies. Pyramid representation of medical
knowledge.

-

Standards for knowledge representation

-

Classifications and terminology as domains. Description of more common
systems. Family of classifications of the WHO (CIE, DSM, ATC). CIAP.
DRG. Terminology in nursing (NANDA, HHCC). MeSH, LOINC, CPT.

-

Keys for selection of a coding system. Its integration as a component of a
computer system for the health care.

-

Definition and components of a server of clinical terminology. Lexical
services. Vocabularies. Modeling of concepts.

-

Unified Medical Language System (UMLS) of the National Library of
Medicine of the U.S.

-

Structure, tables, relations, installation, customization, use.

4.3. Training Offers
This section presents a description of the workshops and courses planned to be carried
out by ACTION-Grid during next months.
4.3.1. Nanobiology applied to Nanomedicine
The workshop will be an overview about Nanobiology applied to Nanomedicine, from
molecular aspect to clinical trial in cancer research. It will cover the following contents:
-

Introduction to Nanobiology

-

An overview about the new advanced in Nanomedicine

-

Cases studies: drug delivery, molecular imaging and new applications
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This workshop is associated with the Biopharmaceuticals ACTION-Grid training topic,
which corresponds to the Nanomedicine target area. It will also cover the following
topics: drug delivery, molecular imaging and Nanobiology.
The course will take place at the Center for Bioinformatics and Molecular Simulations
(CBMS) at the University of Talca (Chile) in November. Conducted by the University
of Talca, the course will last one day and its coordinator will be the Professor Danilo
González, from CBSM-UTalca of Chile. It will focus to research and PhD students of
Biochemistry, Chemistry and other disciplines related to medicine.
4.3.2. Molecular simulations from nano and biological systems
This course will focus on the theoretical and practical aspects of molecular simulations
applied to nanoparticles and proteins. Basic and advanced simulation methods will be
covered in theoretical and hands-on sessions. Modeling of atomistic systems and the
corresponding analysis tools and visualization techniques will be introduced along with
the basics of the molecular dynamics methodology. Advanced steered molecular
dynamics and free energy perturbation methods will be covered as well. Practical
sessions will teach how to set up, perform and analyze simulations of different physicalchemistry phenomena, such as ionic transport in transmembrane proteins and processes
related to drug delivery.
The course covers the following topics:
-

Chemoinformatics and pharmainformatics

-

Modeling and simulation in Nanomedicine

-

Drug delivery

-

Nanobiology

Its specific contents are the following:
-

Introduction to Molecular Modeling and Visualization

-

Introduction to Molecular Dynamics Simulations
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-

Force fields in Nano and Biological systems

-

Large scale simulations

-

Free energy perturbation method

-

Case study: transmembrane proteins

-

Case study: nanoparticles (nanotube, dendrimers)

The course will take place at the Center for Bioinformatics and Molecular Simulations
(CBMS) at the Universidad of Talca (Chile) in December. It will be conducted by Dr.
Christophe Chipot from CNRS-Nancy University (France) and Dr. Marcos Sotomayor
from the Department of Neurobiology of the Harvard Medical School (USA). It has two
requirements: advanced knowledge in structural bioinformatics and basic knowledge in
physical-chemistry.
4.3.3. Molecular Simulations applied to Nanobiology
The workshop of Molecular Simulations applied to Nanobiology include theoretical and
practice sessions covering the main topics related to basic and advanced method applied
to molecular simulations of nanoparticles. Nanobiology application to Nanomedicine
will be the focus of the course. It course will show the basic tools to describe at atomic
level the properties of nanoparticles and the physical-chemistry phenomena involved in
drug delivery.
The list of contents of this course is the following:
-

Basic Method to Molecular Visualization

-

Force Field Applied to Organics Molecules: Nanobiology

-

Molecular Mechanics and Molecular Dynamics

-

Large Scale Molecular Simulations

-

Free Energy Perturbation Method

-

Cases Studies: Drug Delivery

And it will cover topics such as:
-

Chemoinformatics and pharmainformatics
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-

Modeling and simulation

-

Drug delivery

-

Nanobiology

To assist to this workshop a basic knowledge in life science (biology, chemistry and
physics) is necessary. It will last a week during May of 2009. The course will be taught
by the Center for Bioinformatics and Molecular Simulations of the University of Talca,
Chile.
4.3.4. Medical imaging and image processing
The analysis of medical imaging is an important and rapidly growing field in image
processing, with relevant applications in diagnosis aid, surgical planning and group
studies for medical research, among others. Filtering, registration, visualization and
segmentation are some of the more challenging issues in medical imaging and, due to
their complexity, active research is leading to a number of sophisticated approaches,
which usually need to be application-specific. In this short course we focus on the
segmentation of medical imaging, that is, the identification of relevant anatomical
structures from different medical imaging modalities (ultrasound, radiographs, MRI,
etc.).
The outline of the course will be as follows:
-

Importance of segmentation in medical imaging. Applications

-

Medical imaging modalities

-

Basic approaches

-

Advanced approaches (through examples)

-

Case study: segmentation of DT-MRI

The course coordinator is the Universidad of Talca (Chile), with the collaboration of
Professor Rodrigo de Luis Garcia from the Lab of Mathematics in Imaging of the
Harvard Medical School (Boston, USA). It will take place at the Center for
Bioinformatics and Molecular Simulations (CBMS) at the Universidad of Talca (Chile)
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in the last week of January 2009. This course requires Basic knowledge in mathematics
and life science (biology, chemistry and physics). It will cover the Medical Imaging
ACTION-Grid training topic and other concepts such as: segmentation, level sets, KMeans, K-NN, DT-MRI.
4.3.5. Health Grid
The storage and processing of medical imaging represent enormous amounts of data;
considering the amount of digital images of the country can be exceed many Gigabytes
per year. Grid computing provides support for geographic distributed storage of data.
The course requires basic knowledge in Computer Science and Life Science.
This course will cover concepts such as Grid computing applied to Health Care and the
following topics related to Medical Informatics target area:
-

Electronic health records

-

Health Information Systems

-

Medical imaging

The outline of the course will be as follows:
-

Introduction to HPC

-

Grid Computing in Health Care areas

-

Introduction to middleware for Grid computing applications.

The workshop will last one week during July 2009 and it will be taught by Yannick
Legré, President of Health Grid and Sergio Guiñez Molinos from the Center of
Bioinformatics and Molecular Simulations of the University of Talca (Chile).
4.3.6. Gene mapping and genome-wide association studies
Modern medical research more and more relies on the genetic background of health and
diseases. Genetics offers an unique possibility to provide a substantial leap in the health
care (or at least we hope it will) by offering the possibility to develop the concept of
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―personalized medicine‖, which denotes the development of individually specific
treatment plan, that would take into account individual’s characteristics and adjustment
of treatment plan accordingly. Despite the immense advances in genetics in the past
decade, we are still quite far from truly understand the majority of processes that
underlie common disease development, including late-onset complex diseases, such as
cardiovascular diseases and cancer.
The aim of this workshop, which will be carried out in Zagreb, is to provide participants
with the overview of the modern approaches to identify genes, with the special focus on
the data collection process, data management and analysis of the data obtained from
genetic epidemiology and gene mapping clinical studies. Workshop consists of 20
working hours, 5 hours of lectures and 15 hours of practical work on the selected
applications, including Structure and PLINK. Based on the participant’s interest, several
traits will be available for analysis, including e.g. hypertension, metabolic syndrome,
etc.
The keywords that define this course are: gene finding, genome-wide association, gene
mapping, linkage disequilibrium, SNPs.
The workshop will cover these specific topics:
-

an overview of the genetic epidemiology, study design and ways to collect
samples for genetic analyses

-

approaches to check data consistency and tools for data management in
genetics

-

analysis of genetic structuring within population and checks for sample
homogeneity

-

methods used for gene mapping, with the special focus on genome-wide
association studies and handling large quantities of genetic data, as well as
ways in which the phenotypic traits can be linked to genetic markers
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activities that must take place after the marker has been identified, including
identification of linkage disequilibrium blocks, as well as searching for
candidate genes using publicly available databases and tools

The course is intended for postgraduate young researchers, including PhD students,
postdoctoral researchers and young scientists interested in biomedical informatics,
genetics, genetic epidemiology and statistics. Participants are expected to have basic
knowledge on human diseases, data analysis (including basic statistical methods) and
genetics. A short introductory course (2 hours) can also be offered if participants require
it.
The course will take place in Andrija Stampar School of Public Health, in mid March.
The number of participants is limited to 15. Course coordinator is Ozren Polasek, MD,
PhD from University of Zagreb (UNIZG).
4.3.7. Development and Deployment of Primary health Information Systems
(PHCIS) in Transitional Countries
This workshop is associated with the following ACTION-Grid training topics related to
the Medical Informatics (MI) target area:
-

Decision making support

-

Electronic health records

-

Health Information Systems

-

Informatics in public health and epidemiology

-

MI standards

-

Outcomes research

-

Telemedicine

The course can be identified with the next additional keywords: Primary Health Care
(PHC), Deployment of information system, International classifications in PHC, and
Transitional Countries.
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Primary Health Care information system (PHCIS) has a key position for controlling the
effects in healthcare. A network of modules with a data and information integrator was
conceived of as the ultimate development goal of an Integral Health Information
System. There are many modules requiring linkage. The PHCIS should be the only
module effectively linked with all other modules (the hospital, laboratory pharmacy,
specialist consulting, as well as other diagnostic and therapeutic points). In view of the
anticipated number of events and transactions in such system, the assessment is that
such integrator is the most suitable solution for the development of the entire health
information system.
The needs of transitional countries are comprised in the following topics:
-

The Basic System Needs are similar

-

Patient administration, patient registering and maintain demographic details

-

Availability of patient history at the point of care

-

Creating the EHR and single patient view

-

Maintaining diagnosis, allergies, medicines management

-

Lab, radiology & pharmacy systems ordering and results

-

Discharge summary

-

Improve national healthcare statistics: AIDS, Bird FLU, SARS

The measurement of the advantages/gains/cost savings due to an investment in
Information Technologies (IT) in health care bears some interesting findings:
―intangible‖ clinical characteristics associated with users of the system (customer
dimension) and to the quality of the services (internal processes dimension). Some of
the most important benefits deriving from the adoption of an EHR are to be found in
areas related to process improvements and better quality of care. The reduction of the
processing times of activities with a strong bureaucratic content (non value, added
activities) or their complete elimination, the consequent possibility to dedicate medical
resources, such as nursing or medical staff, to activities creating value for the patient,
the possibility of a better monitoring of the performances and the consequent
improvement of the organization, demonstrating that the economic/financial dimension
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would undoubtedly be reduced. Development and deployment of PHCIS in transitional
countries need specific approach based on financial, organizational, and political
patterns.
The workshop will cover these topics:
-

Overview of the project elements for good development and deployment of
PHCIS in Croatia as a representative of transitional countries

-

How to check data consistency and tools for data management in PHCIS

-

Activities that should be taken after decision that PHCIS project will start

-

Available data standards

-

Project approach

-

Patient administration

-

Registry of patient

-

Health resource registry

-

BI (Business Intelligence) possibilities

-

PHI (Public Health Intelligence) possibilities

-

HCI (Health Care Intelligence) possibilities

-

EI (Equity Intelligence) possibilities

-

MI (Management Intelligence) possibilities

-

KI (Knowledge Intelligence) possibilities

-

II (Integration Intelligence) possibilities

-

Monitoring the performance

The course is intended for postgraduate young researchers, decision makers, and project
team leaders and members, including PhD students, postdoctoral researchers and young
scientists interested in medical informatics, epidemiology and statistics. Participants are
expected to have basic knowledge on the medical informatics, data analysis (including
basic statistical methods).
The course will take place at the Andrija Stampar School of Public Health (University
of Zagreb, Croatia) in April 2009. The course lasts 30 working hours throughout 5 days.
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The number of participants is limited to 20. Course coordinator is Ranko Stevanovic,
MD, PhD.
The candidate requirement for this course is basic knowledge on the Medical
Informatics. Data analysis methods (including basic statistical methods) are expected,
but short introductory course (4 h) can also be offered if participants require it.
4.3.8. Online course: Introduction to Biomedical Informatics
The purpose of this course is that students can identify the main components of a Health
Information System (HIS) at different levels (local, regional and national). The main
objective is to give them the skills so they can plan the necessary strategies for the
implementation of clinical information systems and know the main challenges that
Health informatics has to deal with.
The course covers the following topics related to the Medical Informatics area:
-

Clinical trials

-

Decision making support

-

Electronic health records

-

Health information systems

-

Informatics in public health and epidemiology

-

Medical Informatics standards

-

Medical Imaging

-

Outcomes research

-

Telemedicine

The specific contents of the course comprise:
-

Health informatics: the development of a new discipline

-

Anatomy of Healthcare Information Systems

-

Introduction to biomedical computing
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Organization of administrative systems. Standards in healthcare: an strategic
need

-

The center of medical information systems: the electronic health record

-

Electronic health records: experiences and applications

-

Without borders: Personal Health Records. Privacy, Confidentiality and Data
security

-

Clinical Decision Support Systems: examples and applications

-

Multimedia Health Record: images and signals

-

Organizational aspects: strategies for change management

-

Overview of other disciplines related with Health Informatics

-

A different view: population healthcare and management of chronic diseases

This is an online course that can be accessed via Internet, from March 2009 to July
2009, in http://campus.hospitalitaliano.org.ar. It will be conducted by the Hospital
Italiano de Buenos Aires (HIBA) and is oriented to healthcare related professional
(clinician, Healthcare Manager, CMIO) or IT staff working in the healthcare arena.
4.3.9. Grid Technology
―Grid computing2 enables the virtualization of distributed computing and data resources
such as processing, network bandwidth and storage capacity to create a single system
image, granting users and applications seamless access to vast IT capabilities. Just as an
Internet user views a unified instance of content via the Web, a grid user essentially sees
a single, large virtual computer‖. This training course will give an overview of Grid
technologies and its applications. The specific contents of the course are the following:

2

-

Deployment of Grid technology

-

Development

-

Grid services

-

Application porting

IBM definition
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The course will be divided in different levels: induction, advanced and expert and it will
be intended for a diverse audience: end-users, application developers and system
administrators.
This course will last from one day to a week—dependent on the level—and it will be
taught by Yannick Legré, from HealthGrid association. Local organizers will provide at
least one computer per trainee. Trainees should be skilled in Linux.
4.3.10. Applications of Biomedical Informatics and NBIC Converging Technologies
on genomic, regenerative and Nanomedicine
The objective of this training course is to present new technologies known as NBIC
Convergent Technologies—Nanotechnology, Biotechnology, Informatics and Cognitive
sciences—focusing on the tools that will facilitate the collection and integration of
biomedical information from the population to the atom level.
The keywords that define this course, grouped by target areas, are the following:
-

Bioinformatics: Bioinformatics standards, comparative genomics, functional
genomics, gene finding, individual genomics.

-

Medical Informatics: Informatics in public health and epidemiology, Medical
Informatics standards, medical imaging.

-

Nanomedicine: Biopharmaceuticals, implantable materials, implantable
devices, diagnostic tools, databases, understanding basic life processes.

Special emphasis will be made on the use of these technologies for the management of
molecular and cellular information and also of information derived of nanotechnology
for the development of new diagnostic and therapeutic solutions in genomic,
regenerative and nanomedicine .
The course program contains the following items:
-

The concept of Converging Technologies and their applications in
Biomedicine.
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-

Biomedical Informatics

-

Microtechnologies and Nanotechnologies

-

Models and systems for the integration of biomedical information and
knowledge

-

Databases for working tissue and cellular therapy and drug release.

-

Simulation of biological processes and organ function. Molecular imaging.

The total duration of this course is 20 hours and it requires a degree in life sciences or in
engineering with a biological background. The course will be taught by Dr. Isabel
Hermosilla, from Institute of Health Carlos III (ISCIII) of Madrid, Spain.
4.3.11. New Technologies for sequencing and individual genomics
This course will present the technologies under the generic term of new generation
sequencers focusing on the offer of the main technologies available (Solexa, 454,
Agencourt, biochips) that will facilitate the obtaining and integration of genomic
information of microorganisms and human genome variants in least amount of time and
with the lowest cost possible. Special mention will be made of the use of these new
technologies in projects with the objective of genome re-sequencing and also to the area
known as individual genomics, through which several companies are starting to offer
sequencing services to individuals through the internet.
The course will cover the following topics:
-

Bioinformatics: comparative genomics, functional genomics, individual
genomics, LIMS and integrated search engines, phylogeny and evolution.

-

Medical Informatics: electronic health records.

-

Nanomedicine: diagnostic tools

The specific contents of the course are the following:
-

Introduction to Genomics

-

Evolution of sequencing techniques
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-

Genetic variation in Humans (Hapmap project) and in microorganisms.

-

New high-throughput sequencing techniques (454, Solexa, Agencourt,
biochips)

-

Related bioinformatics aspects.

-

New sequencing International projects based (metagenomics, 1000 human
genomes, …)

-

Personal genomics (23andMe, deCODEme, Knome, Navigenics)

The course will be taught by Dr. Isabel Hermosilla at the Institute of Health Carlos III.
It will last 20 hours and it is necessary a degree in life sciences or in engineering with a
biological background.
4.3.12. Microarrays. Research applications and data analysis
The main objective of this course is to provide an introduction to microarrays
technology explaining the bases, most important techniques and applications in
biomedical and clinical research.
The course will include methodological aspects for the design of experiments,
laboratory techniques and the subsequent analysis of the results using bioinformatics
tools.
The list of keywords related to this course, associated to each target area, can be seen
below:
-

Bioinformatics: Bioinformatics standards, comparative genomics, functional
genomics, individual genomics, LIMS and integrated search engines,
proteomics.

-

Diagnostic tools in Nanomedicine.

The program of the course comprises the following items:
-

Introduction and Basic Concepts of microarray technology

-

Experimental approximations and techniques
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o Genomic expression
o Genotyping and re-sequencing
o Other
-

Design of Experiments
o Sample selection and replication
o Design of probes

-

Analysis of data
o Quantification of images
o Bioinformatics analysis of the results
o Management of experiments and standards

-

Applications and trends

The training course will last 20 days and it will be taught by Dr. Isabel Hermosilla, from
Institute of Health Carlos III. Trainees must have a degree in life sciences or in
engineering with a biological background.
4.3.13. Clinical and translational Bioinformatics
The processing of genetic and molecular information has become a main aspect in the
research of complex diseases. In this area the aim is to decipher how the interactions
between genes and several environmental factors may trigger the most prevalent
pathologies. In a near future, this information will also be relevant for clinical practice,
for an improved decision making in preventive processes (risk factors), diagnosis
(disease reclassification) and therapy (pharmacogenetics). Bioinformatics provides the
methods, tools and systems that allow the physician and the translational researcher to
integrate in their job place all this information derived from the Human Genome Project
and post-genomic research.
This course is associated with the following ACTION-Grid training topics related to the
Bioinformatics target area:
-

Bioinformatics standards
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-

Functional genomics

-

Gene finding

-

Individual genomics

-

LIMS and integrated search engines

To assist to this course a degree in life sciences or in engineering with a biological
background is necessary. It will last 20 days and will be led by Dr. Isabel Hermosilla
from the Institute of Health Carlos III.
4.3.14. Microarrays and nanodevices for the improvement of diagnosis at the Point
of Care (POC)
DNA microarrays have represented a milestone in biomedical research. For more than
ten years these microdevices have allowed researchers to carry out large scale molecular
and genetic research. Many research studies have focused on genetic expression in
cancer, the variation of human DNA and the detection and identification of pathogenic
among many others. The first biochips used for a clinical purpose have been authorised
by the Regulatory Agencies (FDA). In recent years, new developments coming from the
area of Nanotechnology permit to improve sensibility, reproducibility and
minutiarization of these diagnostic devices. In the following years, a new generation of
micro and nano-systems will be developed. These will help make diagnosis of diseases
faster, safer and more efficient at the POC. These systems will require the support of
informatics tools that will put in context data generated by biomarkers and that will
support clinical decision making processes.
The course can be identified by the following list of keywords, related to
Bioinformatics, Medical Informatics and Nanomedicine disciplines:
-

Bioinformatics: Bioinformatics standards, functional genomics, individual
genomics, LIMS and integrated search engines.

-

Medical Informatics: electronic health records, medical imaging.

-

Nanomedicine: diagnostic tools, databases.
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The tutorial will be conducted by Dr. Isabel Hermosilla, from the Institute of Health
Carlos III (ISCIII) in Madrid. It was aimed to professionals with a degree in life
sciences or in engineering with a biological background.
4.3.15. Bioinformatics databases and tools
The objective of this course is to present the main sources of information in
biomedicine as well as the tools most used in bioinformatics for analysis and their
application in medicine.
This course is associated with the following ACTION-Grid training topics related to the
Bioinformatics target area:
-

Bioinformatics standards

-

Comparative genomics

-

Functional genomics

-

Gene finding

-

Individual genomics

-

LIMS and integrated search engines

-

Phylogeny and evolution

-

Protein bioinformatics

-

Proteomics

The specific contents of the course are the following:
-

Introduction into Bioinformatics

-

Genomic and molecular information databases (sequences, structures, SNPs,
microarrays, genetic diseases, whole genomes…)

-

Bioinformatics programs for analysis and visualization (alignment, search
and annotation of genes, data mining in genomics, pathways)

-

Integrated systems (SRS, Entrez)

-

Applications of Bioinformatics in Medicine and Public Health
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The course will be led by Dr. Isabel Hermosilla at the Institute of Health Carlos III. It
will last 20 hours and it is necessary a degree in life sciences or in engineering with a
biological background.
4.3.16. Joint Graduate Programme in Molecular Biology and Biomedicine
The Graduate Programme in Molecular Biology and Biomedicine (MBB) has been
established and run jointly by the Departments of Biology and Medicine of the
University of Crete. The Institute of Molecular Biology and Biotechnology (IMBB) of
the Foundation for Research and Technology Hellas (FORTH), which is a leading
research Institute in molecular biology, participates actively in all the educational,
training and research activities of MBB.
The scope of this programme is to provide high quality training to young scientists in
molecular biology and biomedicine, with emphasis on cutting-edge developments and
up to date technologies and to prepare them for pursuing careers in both the academic
and industrial research and technology.
The list of keywords related to this course, associated to Bioinformatics target area, can
be seen below:
-

Comparative genomics

-

Functional genomics

-

Gene finding

-

Individual genomics

-

Phylogeny evolution

-

Protein bioinformatics

-

Proteomics

-

Molecular imaging

The quality and the large number of research groups of the three collaborating
institutions (Dept. of Biology, Dept of Medicine and IMBB) offers excellent training
and comprehensive coverage of modern molecular biology, while engages the students
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in scientific research aiming to better understand molecular functions and to develop
potential medical and technological applications.
There are five different courses in the program:
-

Molecular Organization of life

-

Cellular Organization of life

-

Multicellular Organization of life

-

Biosciences and Technologies

-

Bioinformatics

The program will be coordinated by George Mavrothalassitis (Dept of Medicine,
University of Crete and Institute of Molecular Biology and Biotechnology, FORTH),
Despina Alexandraki (Dept of Biology, University of Crete and Institute of Molecular
Biology and Biotechnology, FORTH), Christos Delidakis (Dept of Biology, University
of Crete and Institute of Molecular Biology and Biotechnology, FORTH), George
Chalepakis (Dept of Biology, University of Crete), Aristides Eliopoulos (Dept of
Medicine, University of Crete) and Christos Tsatsanis (Dept of Medicine, University of
Crete).

5. MOBILITY PROGRAMME
During the first months of the project, the objective of the ACTION-Grid mobility
programme is to establish links between the European Union and initiatives from Latin
American, the Western Balkans and North Africa using the consortium partner’s
activities and facilities in order to promote long term collaborations. This part of the
mobility programme consists of scientific visits and research stays between ACTIONGrid partners.
Subsequently, the information needed to elaborate an advanced mobility plan will be
obtained from the survey that will be performed during the first ten months of the
ACTION-Grid project. This information consists basically in the analysis of needs and
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expectations regarding mobility among project partners and external scientists. The
survey results will be also the basis for the Training and Mobility Brokerage Service.
The main barrier for participating in more mobility initiatives is lack of funding. The
ACTION-Grid Support Action has a restricted budget which limits the number of
possible exchanges. Moreover, exchanges among members of Latin American and
European partners means additional costs related to distance, which multiplies (x2,3)
plane tickets. In spite of this, there has been already a mobility action between
UTALCA (Chile) and UPM (Spain) groups and other mobility actions between
UTALCA-UPM and UTALCA-HEALTHGRID (France) will be performed.

5.1. Report of the work carried out
This section is a report of a scientific collaboration and mobility activity organized by
the ―Universidad de Talca‖ (Chile) and the ―Universidad Politécnica de Madrid‖
(Spain). The objective of this section is to describe the activities done by the participant
of the exchange and the results achieved during this period.
5.1.1. Structure of the stay
The mobility activity consisted of a visit of a PhD student from the Artificial
Intelligence Laboratory of the ―Universidad Politécnica de Madrid‖ (UPM) to the
―Center of Bioinformatics and Molecular Simulations‖ (CBMS) of the ―Universidad de
Talca‖ (UTALCA). The stay was planned to last one month, from the 25th of September
2008 to the 24th of October 2008.
The UPM PhD student selected for the stay was Stefano Chiesa. His background was
computer science oriented with experience in Biomedical Informatics (BMI). He was
part of the Biomedical Informatics Group of the UPM.
The CBSM is a Bioinformatics research center that works mainly on Molecular
Dynamics (MD). It also works on other research lines that include drug discovery,
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nanoparticles and Grid computing. The center counts on a set of researchers with
different backgrounds: chemists, physicists, bioinformatics and biologists.
This stay had the objective to establish a collaborative environment between the two
groups, allowing a computer science engineer to work together with other professionals
belonging to diverse research areas. This bilateral exchange of knowledge enhanced the
creation of synergies among these disciplines and the planning of new collaborations
among the participant of the mobility initiative.
5.1.2. Knowledge exchange and collaborations
During the period spent in the CBSM, the UPM member had the possibility of sharing
his specific knowledge with the members of the hosting center and acquiring experience
in the research areas the CBSM was working in.
This knowledge exchange was made through seminars or meetings in which members
of the CBSM and the UPM student explained their research and answered questions
about their research areas.
Here follows a description of the main topic and tasks covered during the stay.
5.1.2.1.

Molecular Dynamics

Molecular Dynamics (MD) is the main area in which the CBSM is working. MD is a
kind of computer simulation that models proteins and other molecular structures taking
in account the interactions among atoms and molecules in the system.
Protein structure prediction
In molecular simulation is important to predict the structure of a protein that has not a
reported crystallographic structure. In order to perform this prediction there are three
main methods:
-

Homology: in this case the researcher considers the crystallographic structure of
another protein that has a similar amino acid sequence and a similar function.
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The predicted structure will be created following the structure of the other
protein, matching those parts that are similar and trying to guess the remaining
parts.
-

Ab initio: in this case the researcher considers the atoms that composes the
protein and creates the protein structure using laws that regulates the interaction
between the atoms. This method can be used only for small set of atoms,
because is computationally expensive.

-

Threading: this method is used together with one of the other two. In this case
the researcher considers not the atoms, but small sequences of amino acids and
create their structure comparing them with others similar sequences. This
method can be applied only to small portion of the protein.

Active sites and Docking
The molecular simulation allows calculating information about the considered system
and then proving it empirically. This procedure reduces the number of attempts done in
order to achieve a particular property of a system. In the case of protein, a useful
property to be determined is which locations are active sites of the protein. An active
site is a part of the protein where other molecular system may interact with the protein.
An interesting method used in molecular simulation is named docking. This method
considers two molecules, one called receptor and the other ligand. The docking process
simulates the possible orientations that the two molecules may assume when they
interact one with the other. For each possible conformation, the method calculates the
binding affinity between the two molecules, looking for the most stable conformations.
The method is used to predict the most probable conformation that the molecules may
assume. During the stay a tutorial about docking was provided in order to make a
practical example of this method and the tools involved in this process.
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Dendrimer
A dendrimer is a nanostructure composed by a central molecule, defined core, and
different layers of bifurcating branches called dendrons. There are mainly two methods
to obtain a dendrimer. The first method begins attaching usually 3 or 4 bifurcating
branches to the core. The number of branches attached to the core depends by the
molecule used as core. The core and the first layer form the generation 0 of the
dendrimer. Another layer is created attaching other dendrons at the end of the
generation 0 layer, forming the generation 1. And so on for more generations.
The second method creates first the multilayer branches and then attaches them to the
core.
Due to their conformation, dendrimers are used for drug delivery. In fact their structure
contains empty spaces inside that may host drugs to be released in a specific location or
below certain conditions.
5.1.2.2.

Grid

A brief introduction to GRID computing was presented by a member of the CBMS. The
introduction started by defining the general idea of GRID computing through a
similitude with the conventional power grid. This was made to clarify the concept that
in a GRID it is possible to access resources that are offered by other members of the
GRID in a transparent way. The structure of a GRID was analyzed and some examples
of possible offered services were discussed.
5.1.2.3.

ACTION-GRID Survey

During the stay researchers from CBMS, UPM and the ―Hospital Italiano de Buenos
Aires‖ (HIBA) collaborated for designing a survey on Medical Informatics,
Bioinformatics, High performance and Grid computing and Nanomedicine. The design
of the survey was part of the tasks for the ACTION-Grid project.
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Meetings
Due to the fact that members of two different partners (UTALCA and UPM) were
physically in the same location, meetings were arranged almost every day in order to
elaborate the design of the survey. A more general meeting was organized taking
advantage of the occasional presence of a member from HIBA. In this meeting were
also contacted other members from UPM and HIBA using teleconference.
The meeting was really helpful for evolving the survey into a better and more robust
version. The participation of experts from all the surveyed areas made faster the design
process.
Revisions
The survey was also submitted to continuous revisions during its development. Experts
were checking the consistence of the questions making them sound and relevant.
Internal revisions were also made counting on the collaboration between CBSM
members and the UPM member. The physical presence once again allowed a faster
resolution of problems and granted a better final product.
5.1.2.4.

Medical Informatics

A visiting member form the ―Hospital Italiano de Buenos Aires‖ (HIBA) offered a
seminar about Medical Informatics (MI). She first presented some general concepts
about MI and then passed to describe a specific Health Information Systems (HIS):
Italica. The latter is the system that HIBA has developed to manage the information
about patients. While others HIS uses the concept of diagnosis as the central concept for
the system logic organization, the Italica system is ―problem‖ oriented. That means that
it uses the concept of ―problem‖ for its logic organization. Through the system is it
possible to perform a huge set of tasks, such as store and retrieve the patient
information, assign medicines to patients or organize all what is needed to perform a
surgical operation.
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Heterogeneous data sources integration and text mining

The UPM student presented a seminar about heterogeneous data source integration and
text mining. The seminar was focused two projects in which the UPM Biomedical
Informatics Group is involved as study cases: the ACGT project and the Resourceome.
The ACGT was used as example of heterogeneous data source integration. The idea of
the data integration was introduced and then analyzed in its stages. It was presented a
general overview of the whole ACGT system describing the key steps used for the
semantic mediation processes, including the heterogeneous data source integration.
The Resourceome was used as an example of text mining. The seminar took into
account the data preprocessing and described the pattern matching approach used by
this application. It also introduced briefly other statistical text mining approaches.
5.1.3. Dissemination Activities
From October 15th to October 17th, the ―Red Iberoamericana de Bioinformatica‖ (RIB)
conference took place in Santiago de Chile. The RIB is an international collaboration
network about Bioinformatics that includes Latin America countries and Spain. This
network aims to multiply the collaboration possibilities among academic, scientific and
industrial sectors.
On October 17th, during the session called ―Nanobioinformatics and Other Emerging
Opportunities‖, Stefano Chiesa presented an overview of the ACTION-Grid project
titled ―The ACTION-Grid Project: Nanobiomedical Informatics Support action‖.
5.1.4. Results and conclusions
This mobility initiative allows the contact of two distinct research realities both in terms
of structure, because the involved research groups belonged to different countries, and
in terms of research context, because the involved groups were working on different
research areas.
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The first immediate result has been to share specific and professional knowledge
between the two groups. This permitted the members of both parts to receive training
that helped opening to a much more multidisciplinary approach of the research activity.
The second result has been the establishment of a synergy between the groups towards a
good scientific collaboration. Members of the two groups have been able to use the
received knowledge to elaborate new ideas for possible collaborative projects and
scientific publications. As an example, the UPM distributed data integration experience
may be used for helping the development of a Chilean grid initiative for image
processing. By the other side the CBSM experience in nanosystems may help the
Nanoinformatics research done by the UPM.

6. THE TRAINING AND MOBILITY BROKERAGE SERVICE
It is difficult for researchers to find specific opportunities to learn and consolidate their
knowledge and expertise in disciplines such as Medical Informatics, Bioinformatics,
Biomedical Informatics, Nanomedicine and Nanoinformatics. Regarding this lack of
training, the ACTION-Grid training and mobility programme will try to promote
exchanges of researchers and experts among European institutions and research groups
from Latin America, the Western Balkans and North Africa, as well as training courses
and workshops related to the cited disciplines. Both candidates and host organizations
would take advantage from the exchanges and courses.
To communicate host organizations with participants and facilitate training and mobility
searches, a specific Training and Mobility Brokerage Service (TMBS) is being updated.
It could be defined as a marketplace accessible over the Internet to disseminate training
courses and mobility opportunities in Biomedical Informatics, Nanomedicine,
Nanoinformatics and Grid-computing areas.
Both users, candidates and host organizations, have to register in the TMBS. This
registration process allows users to manage their own data, make suggestions and look
for offers or demands depending on their profile. Job offers, mobility opportunities and
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training courses can be searched using textual searching approaches or by graphically
navigating the system through visual maps.
The TMBS will also offer a matching facility to automatically find the opportunity,
course or candidate wished. Each time a new offer or demand is registered on the
system, users are asked to indicate a list of keywords which describe the area that fits
better to their role and desires. Then, an automatic matching process is performed and
the system tries to find matches between the new offer or demand and the rest of
existing demands or offers. When a match is found, the interested users are notified by
an email, inviting them to visit the website and to check the new information. The new
matches are displayed using an animated icon.

6.1. TMBS functional features
The system should follow these guidelines:
-

The system must allow data entry for researchers applying for training and
mobility, including their academic, scientific and labor profile.

-

The system must allow data entry for organizations and institutions. This
information includes a set of keywords which defines its areas of interest and
the type of work carried out at this organizations.

-

Candidates will be able to search for job vacancies and mobility and training
offers published by the organizations, based on criteria that are desired.

-

Organizations will be able to search for candidates posted on the system that
satisfy their job or mobility requirements.

-

To facilitate searching for offers and demands, the system will carry out
automated crossings between them, based on the desired characteristics and
profiles of the applicant organizations, training courses and candidates. If
there is a new crossing among offers and demands posted on the system, the
owners of these requests will be notified via email.

-

During a previous testing phase, the system must be accessible to ACTIONGrid members. Later, the system must be accessible to researchers and

42/59

FP7-ICT-224176

Del. 3.1 – First Report on Training and Mobility
WP3: Training and Mobility
Dissemination Level: PU
Version: v1.9

centers outside ACTION-Grid, from any computer connected t the Internet
and without using any specific software.
-

The transmission of private information about candidates, training courses
and organizations through the Internet must be safe. To avoid intruders on
the network, the system must implement security mechanisms and protocols.

-

A summary of the offers and demands posted on the system should be
consulted without the need to be registered, but only registered users will be
able to access the whole information and to publish new offers and demands.

6.2. TMBS technical aspects
The TMBS will be used as an interactive information service to users. The web portal is
powered by a brokerage engine based on Grid and it has being provided with some
advanced computing characteristics to perform automatic searches. We have designed
an intuitive and simple graphical interface that does not require any specific knowledge
to use the system. The web application can be easily accessed through any web
browser—Internet Explorer, Mozilla Firefox, Apple Safari, etc.
The following figure shows the TMBS global architecture.
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Fig. 1 – TMBS Architecture
The main technical system features are being implemented as follows:
-

The whole system was implemented using Java, a platform-independent
language, so it can be installed on any server regardless of operating system.

-

The system architecture is service-oriented and based on XML and web
services implemented using JWSDP (Java Web Services Developer Pack).

-

The system provides a simple and common interface, developed through a
web application that allows users transparent access. That interface is
compound of a set of HTML pages and Java Server Pages (JSPs ), supported
by JavaScript and Java Servlets, which dynamically generate web pages with
the information requested by users. The web server also uses Apache Jakarta
Tomcat, an open environment, as Servlet container.
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Functionalities of the system are solved by using web services which are
responsible of different tasks such as management of information of host
organizations and candidates or identification and validation of the users.
Therefore, the system should be modular and easily distributed among
different machines as required. The main web application might be running
at the official site server and each web service might be remotely located on
different computers.

-

The information of candidates, hosts organizations and training courses can
be distributed on several databases. These databases are managed with
MySQL, the most popular Database Management System. Web services
access the database via JDBC (Java DataBase Connectivity).

-

Regarding security issues—e.g. identification, authentication, authorization,
integrity

and

confidentiality

of

the

data—,

the

system

address

communications by using HTTPS-based SSL (Secure Socket Layer)
certificates. Communication with web services using a safe connection based
on WSSecure.

6.3. Overview of the TMBS web application
A prototype of a current version of the Training and Mobility Brokerage Service (that
updates an older version developed for INFOBIOMED at the UPM) is currently
available through the main menu of ACTION-Grid website (www.vph-action-grid.eu).
For testing purposes, the access to the TMBS is restricted in this preliminary version.
The web application can be accessed only by ACTION-Grid members, so users need a
password to perform any search or use any TMBS service. Next TMBS versions will be
publicly available through the ACTION-Grid website.
As we can see in Figure 2, the main page of the TMBS shows a summary of the latest
mobility offers and demands. Any user can consult the information related to this offers
and demands, but candidates and host organizations must be registered in the system to
add their profiles and information.
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Fig. 2 - Training and Mobility Brokerage Service main page

To illustrate the information that must be provided by the applicant organizations, the
next figures shows the data posted on the system about the ACTION-Grid partners.
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Fig. 3 - UPM information record at the TMBS

For each organization, the system requests information about location and contact, a list
of keywords defining the areas of interest of the organization and a description of its
main research lines.
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Fig. 4 - ISCIII information record at the TMBS

Main research lines define the kind of work carried out in the host organization. This
information is very useful for mobility candidates to establish the level of matching of
the organization with their professional desires.
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Fig. 5- FORTH information record at the TMBS
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Fig. 6 – HIBA information record at the TMBS

As can be seen in the figures, in the page containing the organization information,
organizations can publish mobility offers, search for mobility demands, change the
account configuration and contact with the TMBS developers.
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Fig. 7 – UTALCA information record at the TMBS
Registered organizations can modify their profile and information by clicking on the
―Modify‖ button.
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Fig. 8 - HEALTHGRID information record at the TMBS

Some of the information shown on the figures should be private, so only the registered
user who works as representative of the organization can access it. The categorization of
the information—as public or private—is performed during the registration of the
organization and can be modified at any time.
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Fig. 9- UNIZG information record at the TMBS

To illustrate the information that must be provided by the mobility candidates, the next
figures shows the data posted on the system about some ACTION-Grid members that
are interested in future exchanges.
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Fig. 10 - ISCIII candidate record at the TMBS

Mobility candidates have to insert personal data in the system: gender, address, phone
number, email, date of birth, etc. They also have to provide information about their
education, such as academic title, center, level and ending year, and information about
languages such as level of speaking, writing, translation and technical language. Finally,
candidates must provide information about their working experience: position,
employing, starting and ending date, task description, employer sector, contract type
and country.
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Fig. 11 - UTALCA candidate record at the TMBS

Mobility candidates can edit their profile, search for new offers, publish mobility
demands and change their account configuration.
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Fig. 12 - UNIZG candidate record at the TMBS

To clarify the type of information related to offers and demands, the following figures
show the information about them posted on the system.

56/59

FP7-ICT-224176

Del. 3.1 – First Report on Training and Mobility
WP3: Training and Mobility
Dissemination Level: PU
Version: v1.9

Fig. 13 – Mobility Offer

The TMBS automatically matches offers and demands, apart from providing access to
the information posted. This matching is based on several fields that are included in the
offers and demands data: title, keywords and starting and ending dates.
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Fig. 14 - Mobility Offer
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Fig. 15 – Mobility Demand
The prototype of the TMBS described before doesn’t include information about the
training courses yet. ACTION-Grid partners are actually working in the development of
a repository of academic courses and workshops on Biomedical Informatics, Medical
Informatics, Bioinformatics, Nanoinformatics and Grid computing. This repository
should first include information about the training programmes of the project partners.
However, it has the future goal of becoming a global repository for training courses on
these areas, including information of courses and workshops external to ACTION-Grid.
To achieve this objective we will use the information obtained in the survey that will be
carry out in the workpackage 2.
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