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Abstract: The deliverable DNA3.6 “Analysis of Concordance of BalticGrid-II Grid 
Infrastructure to Baltic e-Science Constitution” presents: a) the analytical description of the 
development of European Grid Infrastructure, as it is foreseen in FP7 project EGI-InSPIRE, 
b) analytical summaries of research areas of applications in BG-II, in relation with their 
concordance to e-Science assertions, c) conditions and perspectives of future development 
of LitGrid program as Lithuanian NGI inside EGI. The content of this deliverable fulfils the 
milestone MNA3.4 “BG-II Grid infrastructure validated by Baltic e-Science Constitution”. 
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1 LIST OF ACRONYMS 
 
ANSYS Ansys software 
ATIC  Experiment in Astrophysics 
BG-I  BalticGrid, EU FP6 project 
BG-II  BalticGrid Second Phase, EU FP7 project, continuation of the BalticGrid-I project 
BNTU  Belarus National Technical University 
CMS  Compact Muon Solenoid 
CMSSW CMS software 
DCI  Distributed Computing Infrastructure 
DFT  Discrete Fourier Transform 
DM  Dark matter (hypothetical substance of Universe) 
DICOM Medical Data Exchange Standard 
DQM  Data Quality Monitoring 
EEG  Electroencephalogram 
EENet  NREN of Estonia 
EGI  European Grid Initiative 
FERMI  Experiment in particles search by Astrophysics 
HESS  Experiment in Astrophysics 
HIRLAM High resolution meteorological model for Baltic Sea 
HIROMB High resolution operational model for Baltic Sea 
IMCSUL  Institute of Mathematics and Computer Science of University of Latvia 
ITER  International Thermonuclear Fusion Reactor Project 
ITPA  Institute of Theoretical Physics and Astronomy 
KBFI  Institute of Chemical and Biological Physics, Tallinn 
 LHC  Large Hadrons Collider 
MC  Monte-Carlo modeling 
MD  Molecular Dynamics software 
NAS  National Academy of Science of Belarus 
NEURO Modeling of neurology processes 
NGI  National Grid Initiative 
NLP  Natural Language Processing 
NS2  Discrete event simulator 
NWCHEM NWChem software 
PAMELA Experiment in Astrophysics 
PAR  Particle Technology 
QM  Quantum Mechanical software 
R&D  research and development 



 

 

 

NA3 CONSTITUTION  
 

 

 
BGII-DNA3.6-VU-
Concordance.doc 

PUBLIC Page 5 of 21 

 

RTU   Riga Technological University 
UIIP   United Institute of Informatics Problems 
VGTU   Vilnius Gediminas Technical University 
VOMS  Virtual Organization Management Server 
VPSM  Vilnius Parallel Shell Mode software 
VU  Vilnius University 
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2 INTRODUCTION 

2.1 PURPOSE 

The purpose of this document (deliverable DNA3.6 “Analysis of concordance of BalticGrid-II grid 
infrastructure to Baltic e-Science constitution”) is to provide hints and evaluate efficiency how the grid 
technology is adopted and implemented for academic community and how project’s applications 
constitution is coherent with e-Science assertions in Baltic States and Belarus. 

Among the goals of BalticGrid-II is also the adoption of grid technologies across the Baltic States and 
Belarus to research needs of academic community, to provide the latest achievements of such 
technology to research tasks, to transform scientific applications into innovative models of science and 
R&D. The final goal of analysis presented in this deliverable is to evaluate concordance of BG-II grid 
infrastructure to e-Science assertions in Baltic States and Belarus. Such analysis is essential in efforts 
to join the European Marketplace for Grid technologies and e-Science.  

Deliverable consist of three major parts. The first one is a description of future infrastructure of 
European Grid Infrastructure, together with metrics proposed. Key to providing a persistent integrated 
European Distributed Computing Infrastructure (DCI) is to have a sustainable operating model for the 
coordination of the infrastructure as a whole and for the delivery of the transnational services. The 
European DCI will be built by integrating computing and storage resources provided and managed 
from individual National Grid Initiatives (NGIs), the latter ones acting as single points of contact at 
the national level (similar to the NREN model). Establishing the EGI is the key objective of the EGI-
InSPIRE project, where Baltic States and Belarus will participate (in one form or another). 

The second part presents the analytical summary, which provide overview and evaluation of 
application identification and collaboration process, addressing it through grid-based procedures and 
gives characterization of how BalticGrid-II infrastructure is concordant to the e-Science constitution of 
the Baltic States and Belarus. Because of grid technology being in a critical transition from research 
and academic use to wider adoption by business and enterprise, the analytical summary evaluates 
possible potential of BalticGrid applications to more wide use (joint programs, projects, expansion of 
capabilities and scope of research). The potential is also summarized for grid applications within the 
context of EGI-InSPIRE project – how such applications can be included into expanding European 
grid infrastructure. 

The third part is devoted to discussion on NGI’s characteristics as they are going to participate in EGI 
activities. Such participation is essential as it grants access to new technologies, developments, 
innovations, participation in support and development procedures Europe wide. It lets also to improve 
qualification of computer administrators and related specialists of NGI. The case of LitGrid is 
presented as a basic example for such discussion and description. 

The context presented here shows how the deliverable DNA3.6 fulfils the milestone MNA3.4 “BG-II 
Grid infrastructure validated by Baltic e-Science Constitution”. 

The document ends up with summary and conclusions. 



 

 

 

NA3 CONSTITUTION  
 

 

 
BGII-DNA3.6-VU-
Concordance.doc 

PUBLIC Page 7 of 21 

 

3 MATCHING THE BG-II APPLICATIONS CONSTITUTION AND 
PERFORMANCE AGAINST E-SCIENCE ASSERTIONS, EGI AND NGI 
PROPOSITIONS 

 

As the mission of BalticGrid-II includes the adoption of grid technologies across the Baltic States and 
Belarus to academic community, as well as to create additional stimulus for research and 
transformation of applications into innovative models using grid technologies, the analysis is being 
made in this chapter for concordance of BalticGrid-II applications to e-Science constitution (in Baltic 
States and world wide). Such analysis is essential in efforts to join the European Marketplace for Grid 
technologies and e-Science.  

To meet these objectives BalticGrid-II targeted applications and experiments across a broad spectrum 
of research areas, including High-energy physics, Experimental and Astrophysical Thermonuclear 
Fusion, Material sciences and Quantum Chemistry, Framework for Engineering Modeling Tasks, 
Operational Modeling of Baltic Sea Ecosystem, Linguistics, Bioinformatics and Biomedical Imaging. 
The efforts are made to compare their constitution and achievements against e-Science assertions and 
against European Grid infrastructure. It is expected that EGI will be designed (and it is planned also) 
in the near future by tefforts of FP7 project EGI-InSPIRE.  

The applications’ constitution and performance are estimated under the following principles: 
• Scientific value and concordance to e-Science 
• Status achieved, sustainability and expansion of applications of research area  
• the potential for Virtual Research Communities 
 

3.1 THE FUTURE FRAMEWORK OF EGI  

The future development of grid computing infrastructure developed by the efforts of BG-II and it’s 
usage by e-Science community will mainly relay on two pillars: a) NGI’s constitution and activities, 
and b) European Grid Infrastructure. The last one also relies on the existence and cooperation of all 
NGIs, which are in charge of each country’s national computing and research infrastructure. NGIs will 
be responsible for organizing the interoperation in computing efforts of academic communities in their 
country. Most of NGIs are also partners of the EC funded EGI-InSPIRE project, starting in May 2010.  

Key to providing a persistent integrated European Distributed Computing Infrastructure (DCI) is to 
have a sustainable operating model for the coordination of the infrastructure as a whole and for the 
delivery of the transnational services. The European DCI will be built by integrating computing and 
storage resources provided and managed from individual National Grid Initiatives (NGIs), acting as 
single points of contact at the national level (similar to the NREN model). Bringing these individual 
components together to offer an integrated high-quality service to European researchers can only be 
achieved with a high level of coordination between the national and the European levels through the 
European Grid Initiative (EGI). Establishing the EGI is the key objective of the EGI-InSPIRE project. 

As the next generation of DCI technologies (e.g. desktop grids and clouds) matures the EGI-InSPIRE 
consortium will help to accelerate the evolution of these technologies to a production status, and 
rapidly deploy these new innovative technologies to benefit the European Research Area. EGI-
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InSPIRE will provide a structure that can assess the maturity of these new technologies in a production 
environment and providing relevant feedback to the developers. Desktop grids, clouds and 
virtualisation are all very different technologies maturing at very different rates and their suitability 
and applicability to the needs of the European Research Area needs to be continually assessed. The 
EGI model provides the central coordination necessary to deploy a new technology in organizations 
across Europe (the NGIs and EIROs). 

The focus of the EGI-InSPIRE project is an Integrated Sustainable Pan-European Infrastructure for 
Researchers in Europe. This will be achieved through: 

• The continued operation and expansion of today‘s production infrastructure by transitioning to a 
governance model and operational infrastructure that will be increasingly sustained beyond 
specific project funding, 

• The continued support for researchers within Europe and their international collaborators that are 
using the current production infrastructure, 

• The support for current heavy users of the infrastructure in Earth Science, Astronomy & 
Astrophysics, Fusion research, Computational Chemistry and Materials Science, Life Sciences and 
High Energy Physics as they move to sustainable support models for their own communities, 

• Interfaces that expand access to new user communities including new potential heavy users of the 
infrastructure from the ESFRI projects, 

• Mechanisms to integrate existing infrastructure providers in Europe and around the world into the 
production infrastructure so as to provide transparent access to all authorised users, 

• Establishment of processes and procedures to allow the inclusion of new DCI technologies and 
resources (e.g. Cloud infrastructures, volunteer desktop grids, etc.) into the production 
infrastructure as they mature and demonstrate value to the European community.  

The activities of EGI-InSPIRE will be verified by the following metrics: 

Name of action Metrics 

The continued operation and 
expansion of today‘s production 
infrastructure by transitioning to a 
governance model and operational 
infrastructure that can be sustained 
outside of specific project funding 

• Resources Integrated into the production infrastructure 
(number of sites, number of cores, storage, ... ) 

• Number of NGIs involved in the production infrastructure 
(usage of the production infrastructure: number of jobs, 
data movement, ... ) 

• Sites reliability within an NGI (percentage of EC funded 
NGI operations Staff (e.g. support staff, trainers, …) 

The continued support of 
researchers within Europe and 
their international collaborators 
that are using the current 
production infrastructure 

• Number of users per NGI  

• Number of active VOs 

• Number of NGIs participating  per VO 

• Computing and storage resources the NGI‘s users 
consume outside of its border (heavy treatment from the 
accounting system) 
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• Number of jobs moving between NGIs 

The support for current heavy 
users of the infrastructure in Earth 
Science, Fusion research, 
Computational Chemistry and 
Materials Science, Life Sciences 
and High Energy Physics as they 
move to sustainable support 
models for their own communities 

For each Virtual Research Community: 

• Number of registered VOs in the VRC, numbers of users 
in the VOs 

• Number sites supporting VOs in the VRC, number passing 
QA tests  

• Reliability and availability of sites supporting a VRC 

• Number of registered applications in a VRC  

• Amount of CPU used; number of jobs 

• Amount of storage used; number of files 

• Amount of bandwidth; number of file transfers 

Interfaces that expand access to 
new user communities including 
new potential heavy users of the 
infrastructure from the ESFRI 
projects 

• Number of new communities  

• Number of new users   

• Number of new virtual organisations  

• Number of ESFRI projects using the infrastructure 

Mechanisms to integrate existing 
infrastructure providers in Europe 
and around the world into the 
production infrastructure so as to 
provide transparent access to all 
authorized users 

In Europe: 

• Number of Infrastructures MoUs signed  

• Number of integrated independent infrastructures  

• Number of added resources (CPU & storage)  

Out of Europe:  

• Number of Infrastructures MoUs signed  

• Number of integrated independent infrastructures  

• Number of added resources (CPU & storage) 

Establishing processes and 
procedures to allow the inclusion 
of new DCI technologies and 
resources into the production 
infrastructure as they mature and 
demonstrate value to the EGI 
community.  

• Number of  DCI MoUs signed 

• Number of EGI users using a DCI technology 

• Usage (CPU, storage, jobs) of these DCIs 

Having these actions and metrics in mind, as a basics for conformity and future transformation of 
BalticGrid-II infrastructure (also including BG-II application constitution) into emerging EGI as well 
as how to fit it in NGI legacy, the analytical summary for BG-II applications were profiled. 
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3.2 ANALYTICAL SUMMARY 

The goal of the analytical summary is to overview and to evaluate application identification and 
collaboration process, addressing it through grid-based procedures and to characterize how BalticGrid-
II infrastructure adjusted for applications is concordant to the e-Science constitution of the Baltic 
States and Belarus. The topics included are High-energy physics, Experimental and Astrophysical 
Thermonuclear Fusion, Material sciences and Quantum Chemistry, Framework for Engineering 
Modeling Tasks, Operational Modeling of Baltic Sea Ecosystem, Linguistics, Bioinformatics and 
Biomedical Imaging, as it is presented in the chapters below. Because of Grid technology being in a 
critical transition from research and academic use to wider adoption by business and enterprise, the 
summary evaluates possible potential of BalticGrid applications to more wide use. The potential is 
also summarized for grid applications within the context of EGI-InSPIRE project – how such 
applications can be included into expanding European grid infrastructure. 
The structure of analytical summary includes: 
• The area of research 
• Main players (participating institutions) 
• Scientific value and concordance to e-Science  
• Status achieved, sustainability and expansion of applications of research area 
• The potential for Virtual Research Communities 
 

3.3 AREA OF RESEARCH: HIGH ENERGY PHYSICS 

This topic represents one of major CERN worldwide projects – CMS, as well as related research and 
modelling efforts. 

3.3.1 Participating institutions, groups of researchers 

KBFI (Estonia), VU (Lithuania), ITPA (Lithuania) 

3.3.2 Scientific value and concordance to e-Science 

The CMS group of KBFI partner is involved in three major physics topics (H++ decay to leptons, W 
to tau nu study – rediscovery of standard model, Higgs to bb-bar and associated vector boson) 

The ITPA group in the CMS experiment performs electron capture cross sections and capture rates, 
nuclear shell model by the help of Vilnius Parallel Shell Model Code II  

The VU group performs Data Quality Monitoring (DQM) service development and CMSSW – 
monitoring, services and tools for grid computing. 

The research methods in this area exactly fit to approach of e-Science – main results are being 
achieved by computing. All these groups of research are heavily involved in intercommunication with 
other researchers all over the world, their programs and algorithms are gridified, data are 
stored/retrieved by grid manipulations with SEs, input/output data are well included into global 
network of repositories, constituted by Tier0, Tier1, Tier2, Tier3 networks. 

3.3.3 Status achieved, sustainability and expansion of applications of research area 
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The goal of applications is to predict and interpret results of the CMS experiment at CERN. The 
software is well matured, the experiment uses the whole software framework of Grid including file 
transfer and computing jobs. The data are processed and reconstructed for analysis use (done at Tier1 
centers, not part of BG-II project). The analysis is then performed on a subset of data (ca 200-500 TB 
total). The entire structure of applications is close related to grid infrastructure developed mainly by 
EGEE, and will be expanded together with the development of the infrastructure, in the framework of 
EGI-InSPIRE project. 

3.3.4 The potential for Virtual Research Communities 

The Estonian and Lithuanian CMS groups are involved in numerous parts of the CMS detector, 
including detector calibration and reconstruction software as well as performing a number of analyses 
in the Higgs sector. The DQM activities are also included within the development of CMSSW at 
CERN. 

HEP applications are using VO CMS, number of sites included from Baltic States is 3, but they are 
linked to cites all over the world. Number of users: 13-20, these numbers vary also depending on 
number of students or young researchers involved in exploration. 

 

3.4 AREA OF RESEARCH: EXPERIMENTAL AND ASTROPHYSICAL 
THERMONUCLEAR FUSION 

3.4.1 Participating institutions, groups of researchers 

ITPA (Lithuania), KBFI (Estonia) 

3.4.2 Scientific value and concordance to e-Science 

The applications are guided by ITER project as well as related astrophysics topics, including: 
theoretical ab initio studies of spectral characteristics of highly charged ions, the extended relativistic 
wave function basis has been generated including one- and two-electron excitations, configuration 
interaction strengths for all pairs of considered configurations, synthetic spectra modelling, calculation 
of the PAMELA results of e+ and p- data that caused an uproar in the community for they give clear 
indications of new physics, the data were processed in a model independent way giving stringent 
bounds on most models. 

Tasks in Dark Matter are to calculate in any arbitrary model the relic density of DM as well as direct 
and indirect detection rates, cross sections and spectra. The task itself is fairly straightforward for one 
simple model parameter point, however for complex models the allowed parameter space is huge and 
requires MC approach to cover it.  

The applications here are well organized with respect to e-Science principles: high resolution 
modelling is performed for various research problems, all applied programs are implemented in grid, 
infrastructure was used for the simulation of dark matter collisions and creation of spectra. Notable 
results are published and expressed at conferences. 

3.4.3 Status achieved, sustainability and expansion of applications of research area 

Applications on topics listed above are well established, various complex computational modeling 
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programs developed, gridification is finished. Understanding of the Dark Matter mechanism gives 
understanding of the Universe in general, and this has long-term impact. Such research problems guide 
to deep collaboration, allowing fast reaction to new experimental results (e.g. from PAMELA, 
FERMI, HESS, ATIC or any other space or balloon experiment).  

Collaboration include to prepare proposal for FP7 call (together with partners): “Co nanoparticles  
using in the hydrogen fuel technology” and “For safety life: capture and removing of toxic  
nanoparticles”. Together with BG-II partners from Belarus, proposal for the FP7 call “Integrating 
Europe's neighbours into the ERA, activity ERA-WIDE” is in preparation. 

3.4.4 The Potential for Virtual Research Communities 

ITPA applications work on 4 sites (Atomas, Dangus, Pupa, VGTU). Estonian group is involved with 
people from Pisa and Paris, but the application could have further use for other DM modelists as well 
as the field is a very rapidly moving one due to a number of new experiments giving new results, so 
Dark Matter tasks are normally running on corresponding sites. Number of users: 5-12. 

 

3.5 AREA OF RESEARCH: MATERIAL SCIENCE AND QUANTUM CHEMISTRY 

3.5.1 Participating institutions, groups of researchers 

BNTU (Belarus), UIIP (Belarus), RTU (Latvia), ITPA (Lithuania) 

3.5.2 Scientific value and concordance to e-Science 

The computing software NWChem and molecular dynamical (MD) simulation packages as AMBER, 
GROMACS present the basis for activity of BNTU and UIIP partners in Material sciences and 
quantum chemistry: computer-assisted drug design (for HIV virus and for investigation of interactions 
of human cytochromes P450 with various ligands), development and grid implementation of the 
system of hierarchical modelling of nano-structured materials, mircoelectromechanical systems, nano-
electronic structures and elements (DFT calculation of hydrogen adsorption on carbon nanotube 
surface with cc-pvdz basis set, MD calculation of vibration spectra of carbon nanotube arrays for 
sensor applications; DFT calculation of adsorption properties of carbon nanotubes and their bundles; 
modeling of interaction of DNA and other biopolymers with carbon nanotubes; pseudopotential 
calculation of electronic properties of the fullerene(ferrocene)2 single crystal as bioactive 
nanoclusters; QM/MD calculation of Fe, Co and Ni clusters intercalated into fullerenes and carbon 
nanotubes and their influence on adsorption of simple gases, many others). 

The group of RTU are involved in research to determine selective structural and dynamic features of 
biologically important DNA sequences that would enforce the design of novel substances for cancer 
treatment, as well as ab-initio and molecular dynamics calculations of enzyme active sites to develop 
potential enzyme inhibitors. The NAMD and GAMESS software are being used. 

The group of researchers of ITPA partner deals with stability and magnetizability of Co6On (n= 0-9), 
Cok (k=4,6,8,10,12,14,16,18), Co2Om (m=1-7), nanoparticles and nanoclusters, other topics of 
GAMESS based computing, like perovskite crystal research, etc.). 

These applications are well deployed within BG-II grid infrastructure, with the help of computing 
packages (working on different sites, and giving a possibility to distribute computation load according 
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to segmentation of the data). They fit well with e-Science principles and possibilities. 

3.5.3 Status achieved, sustainability and expansion of applications of research area 
This research area is highly cooperative and it includes in addition research teams from Belarus 
(Belarusian State University of Informatics and Radioelectronics – nanoelectronics, Institute of Bio-
organic chemistry of NAS of Belarus – biopolymers and drug design, Scientific and Production Center 
of Material Sciencies of NAS of Belarus – new crystalls), from Poland (the Academic Computer 
Centre CYFRONET AGH, Cracow – gridification of NWChem, Department of Material & Computer 
Sciences of the University of Bialystok – shape memory alloys simulations), from Lithuania (research 
groups from Institute of Physics, some others – nanoparticles and nanoclusters). Consultations are 
provided for BG-II partners from Latvia on GAMESS computing.  
It is worth to note, that molecular dynamics simulations are currently used in research programs for 
discovering new substances that interact with V3 loop (surface region) of HIV virus and for 
investigation of interactions of human cytochromes P450 with various ligands, what naturally leads to 
cooperation in the future. The cooperation is established also with Belarus State Complex Program of 
Scientific Research “Nanotech 2006-2010”, Scientific Programs of the United State of Belarus and 
Russia “SKIF-GRID”, “Triada”, “Nanotech-US”, Scientific Programs of The Environmental 
Molecular Sciences Laboratory as a U.S. Department of Energy national scientific user facility, other 
programs throughout the world.  
The cooperation with Latvian state research program “New drugs and biocorrection substances: 
construction, transporting and mechanism of action. Biologically active compound structure 
investigation and receptor-ligand interaction modelling”, with the program EAST-NMR (FP7) and 
with DeZnIT (Design of zinc metalloenzyme targeted drugs using an Integrated Technology approach) 
is established. 

3.5.4 The Potential for Virtual Research Communities 

All these applications run on various sites within BG-II: at VU, ITPA, PSNC, UIIP, BNTU. They are 
usually belonging to GAMESS VO and to BalticGrid VO. Number of users: about 20. The new 
“Nabics” VO is registered for the development of main ideas and tools in realisation of hierarchical 
multilevel ideology of the computational description of material properties. 

 

3.6 AREA OF RESEARCH: FRAMEWORK FOR ENGINEERING MODELLING TASKS 

3.6.1 Participating institutions, groups of researchers 

UIIP (Belarus), BNTU (Belarus), RTU (Latvia), VGTU (Lithuania), VU (Lithuania) 

3.6.2 Scientific value and concordance to e-Science 

The framework of engineering covers many research areas and numerious suitable applications. The 
group of researchers of VGTU are using particle technology platform for applications from material 
sciences, fracture mechanics, poly-dispersed particle systems; CFD software FEMTOOL is used for 
modelling of dam break flows, sluice gates, tank sloshing, pollution transport; vibroengineering tools 
enable analyses of mechanical systems under high frequency vibrations; the foundation computing 
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covers optimal design of grillage-type foundations, applications of civil engineering and geotechnics, 
usage of global optimization and genetic algorithms. 

The group of researchers of UIIP partner deals with LS-DYNA, including users from various 
organizations (among them: Minsk wheel tractor plant, Minsk motor plant). Other tasks come from 
agricultural engineering, off-road vehicle engineering, cardan drive engineering, metal forming, metal 
cutting, etc. 

Researchers from BNTU are investigating the processes of explosive destroying of buildings and 
numerous applications of space jet engines. Modelling and computation procedures are based LS-
DYNA software. BNTU scientists are using also the OPEN FOAM package to fluid flow modelling 
and prospective wind turbine design.  

The group of researchers of RTU are using Matlab software (gridified version) for network traffic 
generation and parameter analyses, electrodynamics problem solving, signal processing and signal 
spectrum analysis. 

The researchers from VU are dealing with chip design problems: creating models, detecting chip 
model defects, verifying logic. 

Large and complex models presented in this area of research are computationally intensive tasks. Grid 
allows to use distributed global optimization, other methods, all the tasks are gridified and running 
reliably and in almost automated way, giving valuable tools to do research via computing and 
modeling. 

3.6.3 Status achieved, sustainability and expansion of applications of research area 

The partners have a well established network with research partners: European Virtual Institute on 
Knowledge-based Multifunctional Materials AISBL (KMM-VIN), Otto-von-Guericke-Universität 
Magdeburg (Germany), Bialystock Technical University, Institute of Fundamental Technological 
Research, PAS, Warsaw (Poland), Swiss Federal Institute of Technology, Zurich (Switzerland), 
Institute of Hydraulic Engineering, Universität Innsbruck (Austria), LEI (Lithuanian Energy Institute), 
VATESI (State Nuclear Safety Inspectorate), Matrix Software company (Lithuania). BNTU plans to 
use the area of research mention above as a next topic for FP7 project application. 

3.6.4 The Potential for Virtual Research Communities 

All these applications run on various sites within BG-II: at VU, RTU, VGTU, UIIP, BNTU, in which 
all the software mentioned above is being installed. Some other sites from IMCSUL, ITPA are being 
used in addition. They usually belong to LitGrid VO and to BalticGrid VO. Number of users: about 
27.  

 

3.7 AREA OF RESEARCH: OPERATIONAL MODELLING OF BALTIC SEA 
ECOSYSTEM 

3.7.1 Participating institutions, groups of researchers 

VU (Lithuania), KU (Lithuania)  
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3.7.2 Scientific value and concordance to e-Science 

The joint group of researchers at Vilnius University and Klaipeda University are involved in modeling 
of biogenetic pollution, in the development and deployment of coupled hydrodynamic-ecological 
models, in the prognosis of sea ecology behaviour by coupling meteorological data together with 
HIROMB models, HIRLAM data evaluation and transformation into HIROMB model. 

Sensitivity analysis and calibration of parameters for coupled hydrodynamic-ecological models have a 
good perspective as research area for cooperation with models of other sea or other parts of Baltic Sea. 
It leads to testing different sensitivity analysis methods and algorithms, and also to “universal” 
software development. Developments in this area would considerably increase the quality of 
environmental models and improve the solution of environmental problems 

Software developed is already gridified, applications are well deployed within BG-II grid 
infrastructure, with the help of computing packages (working on different sites, and giving a 
possibility to distribute computation load according to segmentation of the data). They fit well with e-
Science principles and possibilities. 

3.7.3 Status achieved, sustainability and expansion of applications of research area 

The research and model development is produced closely with the Coastal Research and Planning 
Institute (Klaipeda), as well as with such enterprises as Klaipeda Port Authority, Marine Research 
Center (Klaipeda), with some environmental organizations, as well as with international partners, The 
special emphasis was made to project GridTechno (financed by Lithuanian Fund for Studies and 
Science) and to project “A system for the sustainable management of Lithuanian marine resources 
using novel surveillance, modeling tools and an ecosystem approach”, financed by EEA and 
Norwegian Financial Mechanism (project duration 2008-2011). 

3.7.4 The Potential for Virtual Research Communities 

All these applications run on various sites within BG-II: at VU, KU, VGTU, in which all the software 
mentioned is being installed. They usually belong to LitGrid VO and to BalticGrid VO. Number of 
users: 4-9, depending of the number of students and young researchers invloved. 

 

3.8 AREA OF RESEARCH: LINGUISTICS 

3.8.1 Participating institutions, groups of researchers 

BNTU (Belarus), EENet (Estonia), VU (Lithuania) 

3.8.2 Scientific value and concordance to e-Science 

Natural language processing (NLP) considers text corpora as a major resource of authentic language 
data for linguistic research of academic discourse, for interdisciplinary studies, lexicographical 
practice, and terminology studies in theory and practice, including education. It is also used to do 
statistical analysis and hypothesis testing, checking occurrences or validating linguistic rules on a 
specific universe. Linguistics research for text corpora is usually based on the assumptions that the 
meaning of a word may be extracted just from the context, from the language itself, even more 
meaning of the word is defined by context, not by taxonomies located somewhere outside, and lexical 
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polysemy appears just in rare cases, separated from context. 

The text corpora created and the tools for machine translation training follow exactly the principles of 
e-Science for collaborative research in literary and textual studies. They present specific e-Science 
tools for collaborative resource creation, comparison, analysis and annotation (tools that any 
humanities scholar can use), BG-II infrastructure fill the lack of computing resources to research and 
learning (computing power “on demand”), they also give tools and conditions for international 
collaboration in research and for cooperation with other countries’ corpora and suitable linguistic 
projects. 

The corpora tools are being made public and may be used by any person interested, for scientific, 
educational, language-to-language interpretation or other services. 

Software design and development is performed for grid environment, applications are well deployed 
within BG-II grid infrastructure. They fit well with e-Science principles and possibilities. 

3.8.3 Status achieved, sustainability and expansion of applications of research area 

Comparative studies of Lithuanian academic discourse included the work performed: collection of 
suitable text sets following the principles and criteria developed, development of corpora qualitative 
and quantitative corpora parameters, design and development of text and documents storage and 
retrieval, search algorithms. The algorithms and software for text annotation, document encoding as 
well as linguistic annotation are discussed and tested in a grid environment. The suitable portal 
(www.coralit.lt) and search engine were created, designed and implemented. The CorALit corpus 
covers more than 8 mln. of words (qualitative and quantitative corpora parameters for comparative 
studies, new grid services for linguistic research and data mining tools, NLP tools available for small 
or local languages in Europe, linguistic algorithms run in grid environment, common TEI format 
designed between two corpuses in Lithuania: another one (donelaitis.vdu.lt) , contains about 150 mln. 
of words). 

The group of researchers of University of Tartu (EENet partner) developed MOSES SMT Toolkit (to 
train a new machine translation system to translate into lemmas, morphological descriptions and parts-
of-speech and to use this output as a template for modifying the common word-form output, statistical 
approach provides an opportunity for acquiring working translation systems with minimum human 
efforts). 

The group of researchers of BNTU released a first version of Text Corpus of the Academic Belarusian 
Language (CABL) in their attempt to create a synchronic domain-specific corpus aimed at providing a 
reference database for use by linguists, teachers, students, academics and the public, specifically it is 
important in lexicography and terminology studies, the CABL is the first corpus freely accessible by 
users in Belarus, this corpus physically is located on the BNTU cluster. At present Corpus include 
approximately 350 000 separate form of words, and it is planned to extend it to a 1 Mio of words 
during 2010. According to the agreement with Institute of Language and Literature of National 
Academy of Science this Corpus will be taking as the basis of planned National Corpus of Belarusian 
Language, this activity will be realised during next national funding cycles. The Corpus is also 
planned to be a background of a new edition of Academic-prepared Explanatory Dictionary of 
Belarusian language. 

The machine translation tools MOSES now support machine translation systems developed for 
Estonian-English, it will be used for other languages and other workgroups dealing with Corpus-based 
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translation area and statistical machine translation experiments. The close cooperation is established 
with Statistical Machine Translation Group, University of Edinburgh, the Institute for Communicating 
and Collaborative Systems (ICCS) and Human Communication Research Centre (HCRC), University 
of Glasgow. 

The collaboration within corpora activities is established and will be developed with Textgrid.de (as 
an application of D-Grid, Germany), with AHESSC (Arts and Humanities e-Science Support Centre, 
U.K.), with Adam Mickewicz University, Poznan, Poland. 

3.8.4 The Potential for Virtual Research Communities 

All these applications run on various sites within BG-II: at VU, BNTU, EENet, in which all the 
software mentioned is being installed. They usually belong to LitGrid VO and to BalticGrid VO. 
Number of users – 9 (involved in development), however the tools created are made public. 

 

3.9 AREA OF RESEARCH: BIOINFORMATICS AND BIOMEDICAL IMAGING 

3.9.1 Participating institutions, groups of researchers 

IMCSUL (Latvia), VU (Lithuania), UIIP (Belarus) 

3.9.2 Scientific value and concordance to e-Science 

The group of researchers of IMCSUL developed an CoPS - Comparison of protein structures by using 
Evolutionary Secondary Structures Matching (ESSM) algorithm. The scientific value of this 
application is to track the evolution of protein structures by all-to-all comparisons, to visualize results 
with special software and to run very extensive computing procedures corresponding to various 
scientific requests of researchers (appearing in irregular periods of time). 

The group of researchers of VU, in close cooperation with VU Children Hospital developed grid-
based applications in electrophysiology – electroencephalogram (EEG) analysis. The task is to help 
doctors in diagnosis of epilepsy procedures. The analysis requires extensive computing resources for 
EEG and the diagnostic requests. 

The group of researchers of UIIP partner, in collaboration with industrial companies are modelling 
biological processes with motivation to provide biologists with up-to-date tools and methods for in 
silico experiments (homology modeling, De Novo structure prediction, molecular dynamics, docking, 
quantum chemistry, primary sequence analysis). Scientific results include: docking of ligands, 
modeling of V3 loop of HIV, development of a package for protein structure prediction, development 
of a technology for a diagnostics of highly dangerous infections, development of a tool for an analysis 
of HIV mutations. 

Software design and development is performed for grid environment, applications are well deployed 
within BG-II grid infrastructure. They fit well with e-Science principles and possibilities. 

3.9.3 Status achieved, sustainability and expansion of applications of research area 

The CoPS application can automatically identify different types of protein structure mutations between 
pair of proteins. For the exploration of evolution of protein structures all-against-all comparison have 
to be done. Grid gives a possibility to process the whole protein database like CATH (where the 
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number of pair wise comparisons equals to a number of a few billions). The CoPS application is 
conspicuous for speciality from others, because of the huge data amount (Protein database – 8 GB), 
which is being used in every parallel job. Development and implementation of such an application 
gave a essential benefit and a clear starting point for many Latvian’s biologists and their partners. 

In the case of electrophysiology grid computing procedures are applied to EEG segments (from 
database), to entire EEGs, computing primary and secondary attributes of them (such as KDS, KSS, 
spike index, slow eye movement recognition, distribution of spike appearance time, amplitude, 
duration, shape, others). Theoretical models of such data manipulation and computational modeling 
are based on attributed graphs representation, where nodes and edges have many parameters and 
precomputed attributes. In the case of full EEG data (for 1 patient) the computational model to be 
performed requires a lot of CPU hours (simultaneously involving hundreds of cores in computing). 
Grid technology allocates such resources dynamically, actually producing all such computing “on 
demand”. The grid resources are also able to allocate for data mining analysis (clustering, recognition, 
etc.) of all data accumulated in data repository. The BG-II computing and technical resources together 
with the combination of HPC procedures enable to use minimal amount of efforts and in a short range 
of time to create and develop the efficient model of electrophysiological processes, highly evaluated 
by medical researchers and doctors. This development enables VU and VU Children Hospital 
researchers to discuss possible joint work with Health e-Child project and its successors. 

Protein structure prediction problem still remains unsolved but remarkable progress has been 
achieved. Best prediction algorithms have great popularity in scientific community because of need for 
such solutions. In SKIFOLDING project several new ideas are introduced in order to develop 
advanced software for protein structure prediction. This software is immediately used to solve applied 
problems in several Belarus research projects. 

3.9.4 The Potential for Virtual Research Communities 

All these applications run on various sites within BG-II: at VU, UIIP, IMCSUL, ITPA in which all the 
software mentioned is being installed. They usually belong to GAMESS VO, LitGrid VO and to 
BalticGrid VO. Number of users – 7-9. 

 

3.10 CHARACTERISTICS OF NGI FOR ACTIVITIES IN EGI: A LITGRID CASE 

The NGI participation in EGI activities grants the access to new technologies, developments, 
innovations. It enables NGI to take part in support and development procedures of grid technology as 
well as to share such efforts. NGI LitGrid has a voting representative in EGI Council and in the 
forthcoming FP7 project EGI-InSPIRE. 

The participation of LitGrid in EGI broadens for the first of all the links of Lithuanian researchers to 
Scandinavian countries. The separate group of NGIs, guided by one project manager will becreated, it 
will include Scandinavian states, Latvia, Lithuania, Slovenia and Israel. Scandinavian countries have 
established an efficient grid computing infrastructure – Nordic Data Grid Facility (NDGF), 
participation in which activities give following advantages: 

• The access to the new grid developments, upgrades and other possibilities to raise efficiency, as 
well as to share methodical and organizational support of research infrastructure. 
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• Lithuanian and Scandinavian scientists joint projects development and participation in researches 
and computing as well as materials science, medical signal and image systems, linguistics, etc. 

• Improvement of Lithuanian cooperation with the European Centre of Nuclear Research (CERN), 
especially for the development of information/data centres in Lithuania (like Tier-3, CERN-CMS-
TV). 

Interesting opportunities for LitGrid are opening from joint projects with Belarus (with Joint Institute 
of Problems of Informatics, Belarus National Technical University, some others). The areas of 
collaboration may include X-ray image processing (algorithms and diagnostic system), research and 
computing in materials science, nanotechnology, in a number of engineering tasks, in grid 
infrastructure development (to adapt software and computer management solutions). 

In the near future LitGrid will expand computing resources and research infrastructure (especially grid 
and cloud technologies): 

• To serve joint projects with prominent scientists from abroad of Lithuanian descent 

• To suggest services for Santara Valley science park partners (including Life Science Centre, 
Innovative Medicine Centre, Life Science Research Centre), business partners and research 
institutions (the Open Access Center of Information Technologies of this Valley will be 
established), as well as to partners of Sauletekio Valley science park, and to other science valleys 
(Santaka Valley in Kaunas, Juros Valley in Klaipeda) as well. 

Having such activities in mind the challenges for LitGrid infrastructure especially from e-Science 
point of view, may be formulated: 

• To create, maintain and develop e-Infrastructure: grid, cloud computing, HPC, virtual repositories, 
related data sets 

• To maintain and serve academic environment, public sector, business needs, orders from foreign 
partners 

• To grant functionality: calculation resources, modelling services, virtual repositories, data sets 
storage and usage 

• „On demand“ supply: computing, data repositories, related e-services, others 

• To unite and synchronise activities of institutions for computer-based equipment that institutions 
possess  (organizational, functional and administration aspects) 

• To deploy the technological innovations or to use new technologies in grid and cloud computing, 
(as EGI boldly states that with the help of grid technology up to 40% of computing and data 
virtualization services needed for e-Science will be produced by grid/cloud technology) 

• To encourage/help Lithuanian scientists and specialists to cooperate with well-known scientific 
centres and projects, such as CERN, EMBL, PRACE, etc. 

It is intended also that LitGrid infrastructure will cooperate with and provide computing resources as 
well as extended services for medical sector, giving support to most essential medical and health care 
programs. Such programs may include cancer attack diagnostics and prophylaxis, especially linking 
corresponding data bases with allocated data and access to them, the program of processing and 
maintenance of electrophysiological data and analysis, some others. It will be designed according to 
standards of access formats (DICOM) to medical imagery, to computing procedures for medical 
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imaging, image analysis and processing, clinical research, The important aspect of tasks for LitGrid is 
to establish and keep cooperation with European medical projects (most successful ones), like Health 
e-Child, MammoGrid, eNMR-grid, cancer monitoring systems (especially used for medical 
researchers needs, the tools and procedures, developed in such projects). The close cooperation with 
the Lithuanian Health Ministry and medical research institutions is foreseen. 
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4 SUMMARY AND CONCLUSSIONS 
The deliverable DNA3.6 “Analysis of concordance of BalticGrid-II grid infrastructure to Baltic e-
Science constitution” provides hints and evaluate efficiency how the grid technology is adopted and 
implemented for academic community and how project’s applications constitution is coherent with e-
Science assertions in Baltic States and Belarus. 

The final goal of analysis presented in this deliverable is to evaluate concordance of BG-II grid 
infrastructure to e-Science assertions in Baltic States and Belarus. Such analysis is essential in efforts 
to join the European Marketplace for Grid technologies and e-Science.  

. Key to providing a persistent integrated European Distributed Computing Infrastructure (DCI) is to 
have a sustainable operating model for the coordination of the infrastructure as a whole and for the 
delivery of the transnational services. The European DCI will be built by integrating computing and 
storage resources provided and managed from individual National Grid Initiatives (NGIs), the latter 
ones acting as single points of contact at the national level (similar to the NREN model). Establishing 
the EGI is the key objective of the EGI-InSPIRE project, where Baltic States and Belarus will 
participate (in one form or another). The activities foreseen: 

• The continued operation and expansion of production infrastructure, 

• The continued support of researchers within Europe and their international collaborators, 

• The support for current heavy users of the infrastructure in Earth Science, Fusion research, 
Computational Chemistry and Materials Science, Life Sciences and High Energy Physics, 

• Interfaces that expand access to new user communities including ESFRI projects, 

• Mechanisms to integrate existing infrastructure providers in Europe and around the world, 

• Establishing processes and procedures to allow the inclusion of new DCI technologies and 
resources into the production infrastructure. 

The overview and evaluation of application identification and collaboration process in analytical 
summaries evaluates possible potential of BalticGrid applications to more wide use (joint programs, 
projects, expansion of capabilities and scope of research). The potential is also summarized for grid 
applications within the context of EGI-InSPIRE project – how such applications can be included into 
expanding European grid infrastructure. 

The participation of NGIs in EGI activities is essential as it grants access to new technologies, 
developments, innovations, participation in support and development procedures Europe wide. It lets 
also to improve qualification of computer administrators and related specialists of NGI. The case of 
LitGrid is presented as a basic example for such discussion and description. 

The deliverable DNA3.6 fulfils the milestone MNA3.4 “BG-II Grid infrastructure validated by Baltic 
e-Science Constitution”. 


