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Abstract: 
The deliverable DNA3.10 presents the production quality evaluation and report of 
applications developed and implemented for various research areas in the BalticGrid 
infrastructure. The applications designed and implemented in BalticGrid are of two types: 
pilot applications and applications introduced into Special Interest Groups (SIGs) 
infrastructure. As pilot applications are the guiding ones to get experience in grid computing 
and to get involved in research internationally, SIGs establish informal computing and 
communication ties among scientists and are capable also to serve as a tool for group-to-
group communication of scientists or just grid users. The evaluation of production quality 
for applications was done by reaching milestones foreseen in the project as well as by 
BalticGrid use targets. While evaluating production process of pilot applications and SIGs 
for various research topics the conceptual and technical analysis is given providing results 
and conclussions for further application identification and support. This analysis helps to 
identify the most suitable implementation of applications for users of Baltic Grid, adjusting 
them to computing infrastructure in the best possible way. The publications on research 
results achieved by using BalticGrid infrastructure are mentioned. The support tools and 
procedures for implementation of applications into grid computing environment are 
presented as well. 

 
 



 
 

 

PRODUCTION QUALITY 
 

 

 

 
BG-DNA3_10v3-
ProductionQuality.doc 

PUBLIC  Page 2 of 54 

 

Document review and moderation  

 Name Partner  Date Signature  

Released for 
moderation to      

Approved for 
delivery by      



 
 

 

PRODUCTION QUALITY 
 

 

 

 
BG-DNA3_10v3-
ProductionQuality.doc 

PUBLIC  Page 3 of 54 

 

 
 

Document Log  

Version  Date Summary of changes  Author  

0.1 10/03/2008 Draft version Margarita Kazakeviciute 

0.2 14/03/2008 Draft version Dalius Mazeika 

0.2.1 17/03/2008 Draft version Algimantas Juozapavicius 

0.3 21/03/2008 Draft version Margarita Kazakeviciute 

0.3.1 22/03/2008 Draft version Algimantas Juozapavicius 

0.3.2 25/03/2008 Draft version Margarita Kazakeviciute 

1.0 26/03/2008 Draft version Algimantas Juozapavicius 

1.1 28/03/2008 Draft version Lauri Anton 

1.2 01/04/2008 Draft version Margarita Kazakeviciute 

2.0 03/04/2008 Draft version Algimantas Juozapavicius 

2.1 15/04/2008 Draft version Lauri Anton 

2.2 19/04/2008 Draft version Algimantas Juozapavicius, Margarita 
Kazakeviciute 

2.21 22/04/2008 Draft version Lauri Anton 

3.0 05/05/2008 Draft version Algimantas Juozapavicius 

3. 09/05/2008 Final version Aake Edlund 

 



 
 

 

PRODUCTION QUALITY 
 

 

 

 
BG-DNA3_10v3-
ProductionQuality.doc 

PUBLIC  Page 4 of 54 

 

CONTENTS 

 

1. INTRODUCTION................................................................................................................................................5 
1.1. PURPOSE OF THE DOCUMENT.........................................................................................................................5 
1.2. ABBREVIATIONS ............................................................................................................................................6 

2. EXECUTIVE SUMMARY.................................................................................................................................8 

3. BALTICGRID PROCEDURES AND TOOLS FOR PRODUCTION QUALITY OF 
APPLICATIONS.........................................................................................................................................................10 

4. PILOT APPLICATIONS IN BALTICGRID................................................................................................11 
4.1. HIGH ENERGY PHYSICS (HEP) APPLICATIONS ..........................................................................................11 
4.2. MATERIAL SCIENCE APPLICATIONS ............................................................................................................13 
4.3. BIOINFORMATICS APPLICATIONS................................................................................................................15 
4.4. ENGINEERING APPLICATIONS ......................................................................................................................16 

5. SPECIAL INTEREST GROUPS IN BALTICGRID...................................................................................17 
5.1. CONTENT DESCRIPTION...............................................................................................................................17 
5.2. APPLICATIONS OF SIGS ...............................................................................................................................22 

6. MIGRATING DESKTOP ................................................................................................................................34 

7. ON-LINE MONITORING OF BALTICGRID APPLICATIONS ............................................................35 

8. INFRASTRUCTURE AND SERVICES IN BALTICGRID ......................................................................36 

9. TECHNICAL GUIDES.....................................................................................................................................37 

10. STATISTICS..................................................................................................................................................38 

11. CONCLUSIONS............................................................................................................................................43 

12. ANNEX ...........................................................................................................................................................44 



 
 

 

PRODUCTION QUALITY 
 

 

 

 
BG-DNA3_10v3-
ProductionQuality.doc 

PUBLIC  Page 5 of 54 

 

1. Introduction  

The Baltic Grid project aims to develop and integrate the research and education 
computational and communication infrastructure of Baltic States into emerging European 
Grid infrastructure. This task to implement is to bring the knowledge of grid technologies and 
usage of grids to the Baltic States, particularly to a level comparable to that in EU member 
states with a longer grid experience. The project has to further engage the Baltic States in 
policy and standards setting activities. The integration of Baltic States into the European Grid 
infrastructure is primarily focusing on extending the EGEE to the region. 

There are two types of applications implemented in BalticGrid project: pilot applications 
and applications introduced into Special Interest Groups (SIGs) infrastructure. The pilot 
applications correspond to and support the acitivities of Baltic States scientists to be more 
tightly involved in international (especially European) research communities. The SIGs, 
foreseen in BalticGrid project, have the main task to offer to users an intuitively well-defined 
interface and the interface-based services, making much easier the capability to run and 
manage jobs in the grid computing environment. Particularly SIGs enable communication 
within a group of scientists and researchers, having similar or related R&D interests. SIGs are 
capable also to serve as tools for group-to-group communication of scientists or just grid 
users. For such purposes special grid-based services for research groups and for the 
networking suitable applications were designed and organized into separate components. 
These applications were followed by specifically arranged application support procedures. 

1.1. PURPOSE OF THE DOCUMENT 

The purpose of this document is to evaluate the design and implementation of pilot and 
SIGs applications with respect to their production quality level. The evaluation was done 
according the milestones foreseen in the project This document reports and describes how the 
milestones MNA3.2 – Technical specification of Special Interest Groups, MNA3.4 – 
Application areas for SIG identified, MNA3.12 – SIG operational, MNA3.13 – Applications’ 
production quality report, MNA3.14 – Report on applications evaluation, are reached. While 
evaluating pilot applications and SIGs, for different research topics, the conceptual, design 
and technical analysis was used to describe how the applications reached the production 
quality and at what level it was done. This analysis also helped to identify the most suitable 
implementation of applications for users of Baltic Grid, enabling to adjust applications to 
computing infrastructure in the best possible way.  
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1.2. ABBREVIATIONS 

ANSYS – Analysis System (Engineering tasks) 
ATLAS – A Toroidal LHC Apparatus (LHC collaboration) 
BDII – Berkeley Database Information Index 
BG – BalticGrid 
BI – Bioinformatics 
CE – Computing Element 
CMS – Compact Muon Solenoid (LHC collaboration) 
CMSSW – CMS Software 
DALTON – Ab Initio Quantum Chemistry Program 
DFT – Density Functional Theory 
DNA - DeoxyriboNucleic Acid 
EGEE – Enabling Grid for E-sciencE 
ERA – European Research Area 
GAMESS – General Atomic and Molecular Electronic Structure System 
GVB – Generalized Valence Bond 
HEP – High-Energy Physics 
HIROMB – High Resolution Operational Model for the Baltic Sea 
IR – Intrinsic Reaction  
ITPA – Institute of Theoretical Physics and Astronomy 
KTU – Kaunas Universirty of Technology 
LAPACK – Linear Algebra Package 
LFC – Logical File Catalogue 
LHC – Large Hedron Collider 
LHCb – Large Hedron Collider beauty (LHC collaboration) 
MCSCF – Multi-Configuration Self Consistent Field 
MD – Migrating Desktop 
MDS – Multidimensional Scaling 
MS – Material Sciences 
NICPB – National Institute of Chemical Physics and Biophysics (Tallinn) 
OCM-G – OMIS-Compliant Monitor for the Grid 
OMIS – On-line Monitoring Interface Specification 
RHF – Restricted Hartree-Fock 
ROHF – Restricted Open Hartree-Fock 
RTU – Riga Technical University 
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SCF – Self Consistent Field 
SE – Storage Element 
SIG – Special Interest Group 
SVD – Singular Value Decomposition 
TEI P5 – Text Encoding Initiative, P5: Guidelines for Text Encoding and Interchange 
UHF – Unrestricted Hartree-Fock 
VO – Virtual Organization 
VOMS – Virtual Organization Management System 
VU – Vilnius University 
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2. Executive summa ry  

The Baltic Grid project applications are designed and implemented as pilot applications 
and applications introduced into Special Interest Groups (SIGs) infrastructure. The main task 
for pilot applications is to support the acitivities of Baltic States scientists to be more tightly 
involved in international (especially European) research communities. On the other hand, the 
SIGs, foreseen in BalticGrid project, have the main task to offer to users an intuitively well-
defined interface and the interface-based services, making much easier the capability to run 
and manage jobs in the grid computing environment. For such purposes special grid-based 
services for research groups and for the networking suitable applications (like Gridcom) were 
designed and organized into separate components. These applications were followed by 
specifically arranged application support procedures. 

The document presents an evaluation of the design and implementation of applications 
with respect to their production quality level. The process of production of applications was 
done to reach the milestones foreseen in the project: MNA3.2 – Technical specification of 
Special Interest Groups, MNA3.4 – Application areas for SIG identified, MNA3.12 – SIG 
operational, MNA3.13 – Applications’ production quality report, MNA3.14 – Report on 
applications evaluation. 

Defining the production quality of applications the account comes to usage not just on 
quality measures like number of users, number of research disciplines, number of application 
codes and number of international cooperation, but also to how the production tools and 
procedures are implemented and used. This approach to the production quality of applications 
is used in all parts of the report. 

In BalticGrid project, the grid production tools are:  software libraries, SIGs providing 
some special services, tools to manage and monitor grid jobs, organize output data, 
application support/help procedures, monitoring systems, statistics and documentation of 
applications. 

The functionality of SIG offers an easy, well-formed, intuitive e-environment based on 
web interface for groups of users to launch common applications, exchange data and ideas. 
This gave an easy way to collaborate intensively within user communities, supported to 
expand ones, as well as to emerge the new ones. Eleven SIGs formed in BalticGrid project 
correspond to different research disciplines in physics, astronomy, computer modelling 
(simulation of heterogeneous processes), computational and applied linguistics, modelling of 
chemical, physical and biological processes, multidimensional scaling, telecommunication 
modelling and simulation, biosensors. The home page and web interface for SIGs is 
http://sig.balticgrid.org. SIGs (with their main tool Gridcom) offer intuitive and well-
acceptable way to run jobs, to follow the running of jobs and services for users’ collaboration 
withing the group of researchers. 

For all applications implemented in BalticGrid a well-defined production level is reached: 
a) operational environment of applications with connection to middleware is adjusted and 
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tested, b) software libraries used by application jobs are carefully choosen and operates well, 
c) appllications are used by groups of collaborating users (3-5 to 10 users, or even more), d) 
numeric research disciplines, application codes and collaborations reached the numbers, 
projected in BalticGrid, e) each application is documented in a suitable way, f) important 
research results achieved are reflected in scientific publications (the list of such publications 
is presented in the Annex 1). When the application needs more complicated run in the grid, 
the suitable monitoring tools are prepared and ready for usage (OCM-G, Parallel Pipe). The 
statistics of application usage is also given in the text below. Bibliography of publications 
introducing research results achieved by using BalticGrid infrastructure are presented. 
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3. BalticGrid procedures and tools for production quality 
of applications  

Applications, designed and implemented for grid computing, used to have a complex and long 
way to their production operations. The influence to production operations comes from 
middleware, cluster characteristics, parallel and distributed algorithms, splitting jobs, user 
interfaces, man-computer communication, other features. To help users for their job 
implementation and running (especially for inexperienced users), the design procedures and 
tools – namely production tools – are needed. In BalticGrid project, grid production tools are 
separated into categories: 

• Software/ libraries; 

• Organization of users into Special Interest Groups (SIGs), which are provided with 
some special services; 

• Tools to manage and monitor grid jobs, organize output data; BalticGrid users mostly 
use two types of software: Gridcom – used by Special Interest Groups of BalticGrid 
(http://sig.balticgrid.org/gridcom); Migrating Desktop (http://desktop.psnc.pl/) 

• Application support / help procedures; 

• Monitoring systems; 

• Statistics presentation; 

• Documentation of applications. 

Defining the production quality of applications the account comes to usage not just on just 
quality measures like number of users, number of research disciplines, number of application 
codes and number of international cooperation, but also to how the production tools and 
procedures are implemented and used. The importance of research results achieved by 
applications are underlined by publications presented. This approach to the production quality 
of applications is used in all parts of the report. It is presented in the publication [1] (see 
Annex) 

 



 
 

 

PRODUCTION QUALITY 
 

 

 

 
BG-DNA3_10v3-
ProductionQuality.doc 

PUBLIC  Page 11 of 54 

 

4. Pilot applications in BalticGrid  

The following pilot applications are implemented in grid, including BalticGrid infrastructure. 

4.1. HIGH ENERGY PHYSICS (HEP) APPLICATIONS 

CMS (COMPACT MUON SOLENOID) application  

Simulation of CMS events 

The recent main task for CMS is to simulate collisions of particles, as it is shown in the 
picture below. Later CMS experiment will deal with real data later, when it will be in 
operation. As in CMS experiment collisions are continuously happening and are independent 
of each other, then every single collision can be studied separately and are highly 
parallelizable. 

 
Collision of particles (Courtesy of GridPP) 

The requirement of a single job is to have access to 1 GB of memory and access to stored 
datasets. An average analyzable chunk size is ca 500-2000 events, which constitutes to 
approximately 2 GB data files depending on the contents. Minimum bias (collisions without 
producing new particles) simulated datasets are smaller and signal datasets as well as final 
detector response will be bigger. The total amount to be processed and analyzed on the Grid 
per year should be in the order of 5 PB. 

The jobs are defined by the whole cycle of Monte Carlo simulation: generation of collision 
event using known laws of physics and presumable new physics; simulating the propagation 
of millions of particles, that come into being after the collision, through the complex body of 
detector taking account of all interactions between particles and material of the detector; 
finding the detector response and the digital signal that can be read out in the case of working 
process of the real CMS detector and reconstructing the information back to the particles 
which were traveling through it; finally, interpreting all reconstructed particles and their 
specific signatures through complex analysis. 
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The research results achieved are presented in publications [4, 5, 6, 7, 16]. 

The structure of CMS software 

The CMS software (CMSSW) should be preinstalled in a computing element, and the 
respective Tier-2 centres which contribute resources to CMS has also to run additional 
services like PhEDEx (CMS data management and transfer tool), Frontier (calibration data 
cache) etc. These tools are only needed at participating sites and ordinary simpler jobs like 
Monte Carlo production can be run on any Grid resources having CMS software installed. 

The CMS tasks on BalticGrid infrastructure run CMSSW available at NICPB cluster (100 
CPUs) and at VU cluster (120 CPUs). These clusters also support CMS VO from EGEE, 
allowing all the users of CMS to employ the resources from BalticGrid. In BalticGrid there is 
group of researchers from NICPB (Estonia) involved (having totally more than 20 grid users). 
Also the team of researchers from VU and from ITPA (Lithuania) started to collaborate with 
CMS in the time period of BalticGrid project, involving appearently 7 users. These teams 
work within CMS software framework and are running for the major research disciplines of 
CMS: distributed data analysis, data quality management, statistical data analysis. 

The application itself (CMSSW) is distributed as a versioned package, which runs the tasks of 
MC production, detector simulation, reconstruction as well as analysis. 

Any cluster enabling support of CMS VO has to be capable to grant access with enough disk 
space in the VO specific software area. A single release is ca 2-4GB and usually at least 4-5 
releases are maintained at sites although with overlapping software. The actual requirement is 
in the order of 10 GB per computing element. Some clusters from BalticGrid while passing 
testing procedure of EGEE, are required namely such procedure. More than 10 sites of 
BalticGrid are certified according to this statement. 

To support purely the Monte Carlo production jobs the worker nodes must comply with 
minimum requirement of 1GB of memory per job and outbound access to allow CMS jobs to 
send monitoring information during job execution as well as stage out produced files to a 
central location. 

LHCb (Large Hadron Collider beauty)  

This experiment is used for the purposes of testing BalticGrid infrastructure. Technically full 
simulation software for LHCb experiment is producing Monte Carlo data in the same form as 
a real detector and processing them by a reconstruction program. The procedure requires 
submitting a large number of CPU intensive jobs, each consuming a few hours on an average 
CPU unit. The final application generates files containing input parameters, submitting jobs 
for each input file, checking if jobs are finished, collecting results and producing the final 
processing.  

LHCb gives a possibility to formulate and use quite understandable measure for evaluating 
the efficiency of computing power and other aspects of BalticGrid infrastructure, which was 
used by the scientists involved in LHCb explorations. Production level testing attributes were 
defined, when testing BalticGrid infrastructure: Monte Carlo production (steering by LHCb 
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production manager, produced data sent to LHCb storage), then statistical data analysis 
(ROOT/RooFit): jobs sent by individual users, bunches of up to 1000 ROOT jobs.  

GANGA grid interface (PYTHON based), which was developed by ATLAS & LHCb for 
distributed data analysis, has been adapted to BalticGrid VO. The picture below gives 
numeric data of testing of Lithuanian clusters (VU, KTU, VGTU, ITPA) and running LHCb 
jobs on them: 

 
 

4.2. MATERIAL SCIENCE APPLICATIONS 

These applications belong to the research area of quantum chemistry. The grid users are 
Quantum chemistry group in ITPA (Lithuania) and Material Sciences group in University of 
Tartu (Estonia), totally more than 30 users. They cooperate also with scientists of Vilnius 
University and Vilnius Pedagogical University (Lithuania), as well as Institute of Photonic 
Sciences (Spain). 

GAMESS application 

The application task is to establish the geometrical structure of the small Co nanoparticles. 
The investigation starts from small size Co-cluster modeling, due to several reasons:  

• the large cluster could be formed from small particles; 

• computing of clusters of very small size, consisting of only a few atoms or even single 
isolated atom, is now possible. 
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On the other hand, the magnetic properties of nanoparticles depend of crystal symmetry and 
atomic composition. These processes affect even the structural parameters of cluster, such as 
shape of particles or inter-atomic distances. Thus, the study of electronic structure of the Co 
nanoparticles helps us to understand the reason of dependence above. 

DALTON application 

The task under research is to obtain the most stable nanoparticle of Co. The example of 
results achieved is Co2O6, while it is only reported on stability of Co3O4 and CoO. 
Investigation of magnetization indicates that the compound with high symmetry is 
demonstrating paramagnetic features. Results of calculation show, that only Co2O3 and Co2O4 

display paramagnetic properties while other investigated derivatives (Co2O, Co2O2 and 
Co2O6) reveal diamagnetic properties.  Investigation of the most important orbitals and total 
electron density distribution possible foresee that the Co compound will be paramagnetic due 
to several reasons: 1) the unpaired electron location on the Co-Co bonds 2) small total 
electron charge density between Co atoms which appears due to overlapping of p orbitals of 
the Oxygen atoms. 

The research results achieved by using GAMESS and DALTON are presented in publication 
[10]. 

Prerequisites for grid, needed to run the application 

To run the application one must have the possibility to apply GAMESS or the other quantum 
chemistry package that is installed on different clusters. Preferably, that one may use the same 
version of the programs. Today it is possible to foresee that the computer resource amount 
(particularly memory) will increase, because the result precision depends on the basis set and 
method and the investigated compounds are grown also. GAMESS software is available for 
users of GAMESS VO, and the DALTON is available for all Balticgrid VO members. 
DALTON documentation, instructions and user manual (author – Kalle Keskrand) are located 
and available at http://www.balticgrid.org/Applications_on_BalticGrid/Files/Dalton.pdf and 
http://www.kjemi.uio.no/software/dalton/resources/dalton20manual.pdf. The results are 
possible to visualize by using packages Molden and Jmol. EENet has provided support for 
DALTON users in preparing their jobs to the grid. GAMESS application support is provided 
by VU and ITPA. The instructions how to run GAMESS application are available online 
(http://www.balticgrid.org/Applications_on_BalticGrid/). 

Statistics 

At present, usually 8 problems are running (on an average) per day on three clusters: Atom, 
KTU and VU. The results to be achieved are usually problem dependent. Some results were 
achieved after 2-6 hours of the computing on the average, while the results of other ones have 
to be wait for one month. Usually, 4 to 8 problems are successfully finished, 1 problem is 
failed per day. 

The material science applications based on GAMESS software are organized into separate 
SIG (SIG and VO GAMESS, described also additionally in SIG section) in order to have 
better user interface services and user-to-user communication possibilities. 
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4.3. BIOINFORMATICS APPLICATIONS 

Motifs 

In biology, a DNA sequence motif is a nucleotide pattern (i.e., sequences of letters A, C, G 
and T) that is spread in the genome and has a biological function. The motif finding procedure 
aims to identify conserved and overrepresented DNA motifs in a range of species. There are 
motifs identical in different species, as motifs are conserved in the course of evolution. To 
identify this an intensive computational procedures have to be produced. The following 
functions were covered in the process of implementation in grid environment:  

• Sequence pattern discovery and the gene regulatory network reconstruction, Pattern-
matcher: there is gridified application called triesearch, which is used for searching of 
patterns from Ensemble gene database (http://www.ensembl.org/index.html). User can 
set search parameters for triesearch and then use daemon for submitting jobs. 

More information may be found on web site http://biit.cs.ut.ee/, the jobs developed for these 
functions are: 

• Aligns Nucleic Acid Conserved Elements (AlignACE) 

• The MEME System (MEME) 

• Pratt 

• SPEXS 

• Trie*agrep family (Trieagrep) 

• BiomedMining 

The group of users, mainly from Tartu University, consist of about 15 people, however the 
scientists in the group has been changing while the BalticGrid project. The group has 
intensive international collaboration, and scientists are moving for different laboratories. 
Computing time used depend on computing resources, and having large computing resources 
is really worth and essential to expand the scope of research. 

Biosensors 

Another research area of bioinformatics application is focused on biosensors. Biosensors are 
known to be reliable, cheap and highly sensitive tools for environment, clinical and industrial 
purposes. Understanding the kinetic peculiarities of biosensors is of crucial importance for 
their design. To improve the productivity as well as the efficiency of biosensors design and to 
optimize the biosensors configuration a computational model of real biosensors should be 
build. 

The investigation of the behaviour of the biosensor action requires simulating the biosensor 
response in a wide rage of catalytic parameters. The investigation of an individual parameter 
requires from tens to hundreds runs of the computer simulation with different values of the 
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parameter. Every simulation runtime takes from some seconds to some hours and can be 
executed independently from the others on different computing nodes, making such situation 
suitable for grid computing. There are now a group of 5 researchers in the modelling of 
biosensors involved. 

The special SIG Biosensors is developed to help users with intuitively interfaces and user-to-
user communication. 

4.4. ENGINEERING APPLICATIONS 

ANSYS is a simulation software based on the finite element method and is a comprehensive 
coupled physics tool combining structural, thermal, computational fluid dynamics (CFD), 
acoustic and electromagnetic simulation capabilities in a single engineering software solution. 
This package provides tools to conceptualize design and validate engineering procedures and 
related ideas. It allows users to easily perform real-world simulations and optimization in 
order to solve most of engineering problems.  

The optimization problems of composite structures of materials are being solved, while 
deploying ANSYS in BalticGrid environment. Engineering application jobs were integrated 
with Migrating Desktop software, enabling users to get window-based user interface as well 
as better job and file manipulation procedure. This application is initiated by RTU (Latvia) 
researchers, 2-4 users, and by a few VU (Lithuania) scientists. These ANSYS-based 
applications are making the initial steps to pilot applications status. However it gives a good 
background for BalticGrid-II project’s application. 

The research results achieved are presented in publications [14, 15]. 
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5. Special Interest Groups in BalticGrid  

5.1. CONTENT DESCRIPTION 

The BalticGrid, having related infrastructure to EGEE, is implementing operational 
gLite-based architecture, also for applications. Several Special Interest Groups (SIGs) are 
being developed as a public service based on grid technology. 

The main task of SIG is to enable group-to-group communication of users, having similar 
research interests. The functionality of SIG introduces new possibilities to users and includes 
possibilities for sharing among group of users the desktop, user resources, data and files. 

SIG is the idea that emphasizes services for group of users, working in a tight 
collaborative way. It is designed to give communication / sharing tools inside user group, in 
ways of functionality, listed above and complemented by video-audio teleconferencing. The 
SIG software is designed and implemented as high level e-services. It provides sharing of 
resources of grid users: variety of data sources of interest; description of computing 
processes; explicit knowledge-processing services; description of networks existing between 
scientists, envisaging procedures of on-line forum, mailing-lists, on-line documents and data 
repositories, surveys, news, events and video-conferencing. 

According to the fields of research of scientists in the Baltic States and technical analysis 
of the developed applications the following Special Interest Groups are formed in 
BalticGrid: 

• Baltic Sea Eco-System Modelling - the research interests of this SIG are environmental 
models of the Baltic Sea that need considerable computing resources and deal with the 
problems like parameter sensitivity analysis for the ecological model of the Baltic Sea 
coastal area (Curonian lagoon) coupled with hydrodynamic models. 

• Text-to-Speech – the research interest of this SIG is to make complicated and complex 
computing procedures solving prosody modelling problem for Lithuanian language. 

• Text Annotation - this SIG has been established as a forum for the researchers in 
computational linguistics, corpus linguistics, applied linguistics to foster use and 
application of the BalticGrid computational and dissemination resources. 

• Language Technologies: Corpus Laboratory (CL) - the corpus will be designed as a 
specialized corpus for the study of academic Lithuanian and it will be the first synchronic, 
corpus of academic written Lithuanian in Lithuania. 

• Stellar Spectra - main objectives of this SIG are the computing procedures of normalized 
to the continuum stellar spectra that serves for determination of chemical composition of 
stars, their effective temperatures, surface gravity and turbulence motions in stellar 
atmospheres. 
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• Atomic and Nuclear – main research objective of this SIG is to develop and produce 
computationally intensive grid applications in atomic and nuclear physics. 

• Computer Modelling – main research objective of this SIG is to work on applications 
which are presented by mathematical and/or computational models and simulation 
procedures for different aspects of material science and biology, like electric conduction 
in cell membrane and parabolic models with nonlocal conditions (heat transfer and 
diffusion in biological media). 

• Multidimensional Scaling – the field of interest of this SIG is multidimensional scaling 
with applications – a set of several two level global optimization algorithms for 
multidimensional scaling based on stochastic and deterministic global and local 
optimization, applied to different areas of sciences. 

• GAMESS – main research objective of this SIG is to model chemical, physical and 
biological processes, molecular devices as well as to design new materials with defined or 
given properties. 

• Telecommunication-Modelling-and-Simulation – the modeling, simulation and analysis 
software for general purpose packet switched network NS-2 (Network simulator 2) and for 
SPLAT! - wireless telecommunication system design, simulation and analysis in the radio 
frequency spectrum between 20 MHz and 20 GHz. 

• Biosensors - this Special Interest Group works on applications for the computer modeling 
of biosensors. 

SIG services 

SIG is used to establish a special form of application support, acting as an interactive tool for 
application developers (especially in the process of user interface design and gridification 
process). The software for SIG is designed in an object-oriented way and includes cooperating 
components: a content management system (portal), sopen source software components from 
Access Grid, a specially designed software component (gridcom), implemented by BalticGrid 
software developers. Each SIG is provided with the following services: 

• Gridcom - web based tool / interface for SIG members to run and monitor common 
applications of the group users on grid directly through a web browser. 

• Repository - folder to store and share input / output files of grid applications, data and 
documents of SIG members (it is included into Gridcom functionality). 

• Forums - discussion board of BalticGrid users for experience and news sharing (it is 
included into Gridcom functionality). 

• Audio/video conferences - software to arrange online audio/video conferences for 
members of SIGs in order to exchange news and ideas about future plans. 

• Mailing lists - each SIG has a mailing list. 

These functions make SIGs quite popular among BalticGrid users because it facilitates a 
work in research groups. 
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Forums and Mailing lists are default functions of any web community. So next a wider 
description of gridcom, repository and audio/video conferencing is provided. 

Gridcom 

The objectives for development a component Gridcom are summarized as follows: 

1. The main objects in the grid interface have to be applications and their launched 
instances, not low-level grid jobs. 

2. Providing high-level abstractions to a user, the system has to be transparent enough to 
not bound detection of problems (e.g. the identifier of any single job access) and 
flexible enough to not bound application developers. 

3. An application should be executing even when the user has turned off its computer.  

Gridcom is a new web based product, or more precisely a packet of tools available through 
web browser interface, evolving from the Special Interest Group approach of BalticGrid. 
Gridcom provides the following functionality: 

• Development, launching, running and monitoring of applications for group of users; 

• Automatic resubmittion of failed or aborted jobs, i.e. if one sub-job fails it is 
resubmitted and a parametric job is not treated as “aborted”; 

• Sharing of application input/output data and other files in a common repository for a 
group of users; 

• Gridcom is a secure interface which uses the certification procedure common to EGEE 
and other grids and a secure low level Linux authentication; 

• Other features like statistical reports. 

The possibilities of Gridcom are as follows: 

• upload/download a grid application, view the list of grid applications, launch a work 
for an application; 

• view a log file of a work, download output of each work; 

• view the list of submitted jobs of the selected work with indicated states, resubmit job, 
download output of each job; 

• use the interface to manage data and files repository (output of applications is placed 
in the repository). 

Any user of a SIG has to provide autentification data when entering gridcom, as show in the 
figure below. The autentification uses the certification procedure common to EGEE and a 
secure low level Linux authentication rules. 

A work in the gridcom context is a specific term meaning a launched application instance. 
One work can submit as many jobs as it needs (splitting jobs) and even resubmit aborted ones. 
User may easily work with a single work. Gridcom shows the list of all uploaded applications 

of SIG (figure below). Any member of SIG may launch a work of any application, monitor 
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the workflow of any application, resubmit any job manually if the job is executing for too 
long, or leave the failed or aborted job to be resubmitted automatically by gridcom.  

There is a functionality to upload a new application (source codes with subsidiary files as 
*.jdl). A new application immediately appears in the list and any member of s SIG may see it 

and launch it. Also there is a default possibility to rename or download any application  

In order to launching an application click on its title, enter a work name and parameters and 
click the launch button. The tab for the work is opened showing a log window of workflow. 
User may close the browser or even turn off a computer, the work may later always be found 
in the gridcom from any computer or a mobile device connected to internet. 

The gridcom page with statistics of workflow of a launched work according to Computing 
Elements (CE) is shown in the figure below. One may observe, that instead of planned 1000 
jobs of parametric work there were performed actually 1828 jobs. 828 jobs failed or were 
aborted and were automatically resubmitted by gridcom. This is a great time saving 
functionality of gridcom for grid users. Moreover if a job fails, the whole work doesn’t and 
the output is gotten. 

 
Statistics of workflow of a launched work according to CE. 

Repository  

Gridcom provides a repository for SIG users, where users may upload any data and files to 
share with other users of the same SIG. Users may create, rename or delete directories. The 
input and output files of applications may be placed in the repository giving possibility to any 
member of SIG to explore and discuss the dependency of results on the input data. Any output 
files in grid may be downloaded to gridcom server repository as well. Repository is of a high 
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demand between users of SIG’s. The figure below shows the gridcom web interface for 
repository. 

 
Fig. 17 Repository in gridcom. 

Audio/video conferencing for SIGs  

There are several software tools to arrange online audio / video conferences for SIG members: 

• Access Grid® - is an ensemble of resources including multimedia large-format 
displays, presentation and interactive environments, and interfaces to Grid middleware 
and to visualization environments. These resources are used to support group-to-group 
interactions across the Grid. 

• EVO - is a simple to use online audio/video conferencing system. 

• VRVS - is an online audio/video conferencing system, which is a predecessor of EVO 
system (VRVS/EVO team will continue to support VRVS until early 2008, to give 
users sufficient time to move to the new systems as EVO). 

Each SIG may use the most convenient and well known tool for its members. 

The research results achieved are presented in publications [1, 8]. 
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5.2. APPLICATIONS OF SIGS 

Special Interest Group: Baltic Sea Eco -System Modelling  

The field of interest of this SIG is environmental models of the Baltic Sea that need 
considerable computing resources and deal with the problems that can be solved using 
Computer Grids. Environmental models are very useful tool to solve numerous problems 
related to the hydrodynamics, sediment transport, the fate of various harmful pollutants (for 
example eutrophication, oil spills etc.). 

Ecological model parameter sensitivity is the relative measure that shows response of model 
state variable to parameter change. The parameter sensitivity analysis is very important for 
ecological models, because these parameters can vary in broad range. This analysis needs 
many runs of model with different values of parameter. It becomes extremely computer time 
consuming when ecological models are coupled with hydrodynamic models and ideally fits to 
be solved using computer grid environment. The results of application are be used for 
calibration of model parameters. 

Applications are developed for variational data assimilation in meteorology, ocean modeling 
and airflow simulation with multiblock grids. Parallel computers offer computational power 
and memory that is needed for these applications. An appropriate data partitioning is 
necessary to get a high parallel efficiency and utilization of the parallel computer. 

The group worked in cooperation with scientists from Istanbul Technical University (Turkey). 

The applications are written in FORTRAN programming language (compiler g77). 

Applications: 

• SHYFEM - finite element hydrodynamic-ecological model. Internet address: 

http://www.ve.ismar.cnr.it/shyfem/index.php.  

SHYFEM is used for modelling of physical (water levels, currents, temperature, 
salinity) and ecological (eutrophication) processes in shallow water (lagoons and 
coastal areas). The module AQUABC developed at Klaipeda University and Istanbul 
Technical University is used for simulation of eutrophication processes in SHYFEM. 
The sensitivity analysis of AQUABC parameters is implemented into the SIG 
environment. 

Only 10 parameters were analyzed from several tens ones, because of grid and user interface 
failures. In most cases failures were not application specific but related to middleware 
instability. The number of such failures showed decreasing trend with the time during the 
period of running application on the grid. 

Utilities and scripts are produced for calculation of sensitivity and its different characteristics 
(spatial, time statistics) and files conversion to format fit for visualization program (MIKE 
zero was used for visualization of spatial and temporal variability of sensitivity). 
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• BSHcmodLT – 3D hydrodynamic model of the Lithuanian coastal waters. It includes 
the Curonian Lagoon, the Klaipėda Strait and part of the southeastern Baltic Sea. This 
model is based on the three-dimensional circulation model, known as BSHcmod, that 
has been developed by the BSH (Bundesamt für Seeschiffahrt und Hydrographie) in 
Hamburg since the 9th decade of last century. BSHcmod was adapted and validated 
for the Lithuanian coastal area of the Baltic Sea. 

BSHcmodLT enables us to gain the information about the water level, water temperature and 
salinity, ice cover as well as about the dispersion of passive substance in the real-time period 
in the Lithuanian coastal waters. The influence of changing meteorological conditions on the 
formation of uneven tracer distribution and characteristic water circulation patterns in the 
Lithuanian coastal waters is analyzed. 

The performance of sensitivity analysis in ecological models on ordinary PC or even cluster 
sometimes is very limited because of high computer time consumption. Development of the 
application for sensitivity analysis is rather simple task if the model itself is already available 
but in some degree model specific. Therefore the idea itself to use the grid for model 
parameters sensitivity analysis (never used before) should be attractive for ecological 
community. 

  
The time-snapshot of sensitivity spatial distribution for ammonia concentration to 

phytoplankton maximum growth rate parameter 
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HIROMB (High Resolution Operational Model for the Baltic Sea) model of the North Sea 
and the Baltic Sea has been running operationally at SMHI (Swedish Meteorological and 
Hydrological Institute) since 1995. HIROMB calculates daily forecasts of the Baltic Sea 
temperature, salinity, currents, ice situation and water levels. It receives also information of 
river inflows calculated with a river runoff model covering the entire Baltic drainage basin. 
Atmospheric forcing fields for HIROMB and drift calculation are provided from the Swedish 
HIRLAM atmospheric model. 

Seatrack Web is a program for forecasts and presentation of the spreading of oil, chemicals 
and substances in water is developed at SMHI in close cooperation with the Danish Royal 
Administration of Navigation and Hydrography and the Finnish Environment Institute. 

Development of HIROMB and Seatrack Web 

Several countries are interested to have high resolution local models in order to model more 
exactly the currents near shoreline and archipelago. A special group was established for that 
local model activity. There is also needs to use HIROMB data in connection of ecological 
modelling (e.g. algae blooming). Several countries have plans to make validation exercises. 
The plans of development high resolution local models (for each of the Baltic State) involve 
implementation in computing grid environment (BalticGrid). 

 

Special Interest Group: Text -to-Speech  

This Special Interest Group works on complex computations which help to solve prosody 
modelling problem for Lithuanian language. 

• Text-to-Speech Analysis and Synthesis. The goal of application is to extend and 
modify the computer synthesizer for English language as well as for Lithuanian 
language ("Aistis") and to implement the text-to-speech synthesis as Semantic Web 
application, operating in grid computing environment. The components of such 
development include phonema modelling for English and Lithuanian language, voice 
tone modelling and control, automatic text stressing, speech recognition elements, 
voice control, word clustering and morphological decomposition and some others. 

The application software DURATIONSMODEL was developed according to tasks 
mentioned above. It was implemented into SIG (Gridcom portal) to research text-to-speech 
synthesis, phonemes durations modeling, “back-propagation” algorithm. 

 

Special Interest Group: Text Annotation  

The two basic groups related to this SIG are engaged in the following projects: 

• SemtiKamols project carried on at the University of Latvia aims to develop semantic 
resources and methodologies for automatic meaning extraction from Latvian texts. 
Besides basic grammar parsing for Latvian, the project utilizes techniques from 
Semantic Web and related formal logic-based approaches to enable formal reasoning 
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about the facts mentioned in the text. One application from this SIG has been 
successfully gridified in the Migrating Desktop environment of BalticGrid with the 
help of the Poznan Super Computing Centre (PSNC, Poland). 

The research results achieved are presented in publications [19]. 

 

Special Interest Group: Language  technologies Ð Corpus Laboratory (CL)  

Corpus of Academic Lithuanian (CorALit) under compilation at the University of Vilnius 
(Faculty of Philology and Faculty of Mathematics and Informatics) is being designed as a 
specialized corpus for the study of academic Lithuanian and it will be the first synchronic, 
corpus of academic written Lithuanian in Lithuania. It will be 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. The compilation of 
the corpus will follow the most important criteria: methods, balance, representativeness, 
sampling, TEI P5 Guidelines, etc. 

Text domain: 

• humanities (linguistics, literature, philosophy, history, etc.)  

• social sciences (sociology, communication, economics, law, etc.)  

• biomedical sciences (medicine, biology, zoology, etc.)  

• physical sciences (physics, mathematics, chemistry, geology, geography, etc.)  

• engineering and technology sciences  

The research results achieved are presented in publications [18]. 

 

Special Interest Group: Stellar Spectra  

The chemical evolution of the Galaxy is mostly studied by analyzing a chemical composition 
of stars. The detailed chemical composition of stars can only be determined by stellar spectra. 
The light of distant stars reaches our planet and is collected by telescopes and decomposed 
into spectra by spectrographs. Various absorption lines of different elements are seen in 
spectra and carry a lot of important information about stellar fundamental parameters and 
their interiors. 

Applications in this SIG: 

• SYNTSPEC code’s main objectives are calculations of normalized to the continuum 
stellar spectra that serves for determination of chemical composition of stars, their 
effective temperatures, surface gravity and turbulence motions in stellar atmospheres. 
The code was originally developed at the Uppsala Astronomical Observatory in 
Sweden.  
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• Within the framework of the BalticGrid project the Stellar Spectroscopy group of the 
Institute of Theoretical Physics and Astronomy of Vilnius university has upgraded and 
gridified a program package for the synthetic spectra modeling and is using it for:  

o Chemical analysis of Galactic Red clump stars 

o Chemical analysis of open clusters in the Galactic disk 

o Investigation of chemical evolution of the Galactic thick disk 

o Chemical analysis of stars in neighboring galaxies 

o Analysis of chromospherically active stars 

• The SYNTSPEC is a good example of an application that benefits usage of the Grid 
because of the need of powerful computing resources and high network throughput. In 
our future plan is the analysis of stellar spectra to be provided in great numbers by the 
GAIA space mission of the European Space Agency (ESA). 

• The SYNTSPEC application provides a possibility to calculate stellar synthetic 
spectra. It requires to select several input parameters for calculations: the number of 
spectra to be calculated, stellar atmosphere model, input file of atomic data, range of 
the spectrum, parameters of the instrumental profile convolution, the compiler (g77 or 
Ifort), etc. The user should not care about technical SH and JDL files. 

• For the preparation of the grid input files the generation script is used. The job 
submission is provided by the submission script. It automatically submits any number 
of processes to the provided clusters. An output of the application is the ASCII file 
that is downloaded by the traditional grid commands. 

The research results achieved are presented in publication [10]. 

 

Special Interest Group: Atomic and Nuclear  

Spherical shell model is used whenever accurate nuclear structure information is needed. Its 
applications range from explaining nuclear gamma-ray spectroscopy data to getting estimates 
for lepton-nucleus reaction rates in exploding stars. The success of the model is due to a good 
description of both the collective and the single-particle degrees of freedom. 

The Hamiltonian, describing the nuclear system under study, has to be diagonalized to find its 
lowest eigenvalues and the corresponding eigenvectors (together called “eigenstates”). This is 
done in the basis of all configurations the number of which grows exponentially as the 
number of valence nucleons and/or shells increases. Thus the Hamiltonian matrix storage is 
one of the problems to be faced predicting properties of large nuclear systems. Nowadays the 
studied systems produce matrices with a dimension larger than 106. 

Applications in this SIG: 

• VPSM - A parallel, distributed-memory shell model code for large-scale nuclear structure 
calculations. Spherical shell model is used whenever accurate nuclear structure 



 
 

 

PRODUCTION QUALITY 
 

 

 

 
BG-DNA3_10v3-
ProductionQuality.doc 

PUBLIC  Page 27 of 54 

 

information is needed. Its applications range from explaining nuclear gamma-ray 
spectroscopy data to getting estimates for lepton-nucleus reaction rates in exploding stars. 
The success of the model is due to a good description of both the collective and the 
single-particle degrees of freedom. The model has its limitations. Since it takes into 
account all interactions between the valence particles in the chosen active orbits, larger 
nuclear systems require to diagonalize greater matrices. The dimension grows 
exponentially as the number of valence particles and/or active orbits increase. This leads 
to truncations with the loss of accuracy and difficulties of applying a more general theory 
in explaining the results.  

• ATOM - objectives of application are the following: 
1) calculation of photon- and electron-impact excitation and ionization cross sections 
of atoms and ions and parameters describing polarization and angular distribution of 
fluorescence radiation and Auger electrons; 
2) development of atom theory and its applications; 
3) calculations of cascades in many-electron atoms. Several different program 
packages such as POLARIZ, AS, GLOCHAS have been used. 

Within application the size of the available RAM is crucial for the accuracy of the obtained 
results. Group needs a supercomputer for our calculations. Application requires quite a long 
period of uninterrupted computations. Here group faces the main problem using Grid and 
supercomputer. The stability is very low. For the obtaining of the non-zero results one must 
submit the job many times, even tenth of times. Every time a job waits in line. Thus obtaining 
of the results takes a month or even two. Same programs may be compiled with no problems 
during one submission, and may be not be compiled next time. These programs have been 
used on different PC for some years with no compilation problems. 

Some time ago the group used Infosites through Gridcom to see what the situation in the used 
computing elements is. Now the computing element “bigmem” is hidden, so users can only 
see the status of jobs. 

The research results achieved are presented in publications [9, 11, 12, 13, 21]. 

 

Special Interest Group: Computer Mod elling (Simulation of heterogeneous 
Processes)  

Applications of this SIG: 

• Application for computer modelling of electric conduction in cell membrane. 

The application is a tool for computer simulation of electric field in phospholipidic 
membranes with a tiny hole. The originating problem seeks understanding of Alzheimer's 
disease, Parkinson's disease and others neurodegenerative diseases.  

The algorithm in the core of application is the finite difference approximation (with 
adaptive grid) of Laplace equation in nonhomogeneous domain. The main aim is to compute a 
numerical solution (a flow function and the integral value of it) of mathematical model of 
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electric conduction in cell membrane. Another important task is to analyze dependance of the 
computed solution on the parameters of the model. 

The application is written in C and designed for Baltic Grid environment. Currently it makes 
use of numerical linear algebra libraries: ATLAS (Automatically Tuned Linear Algebra 
Software) http://math-atlas.sourceforge.net and LAPACK (Linear Algebra PACKage) 
http://www.netlib.org/lapack. 

The results of application define a computed flow function (and the integral value of it) of 
mathematical model of electric conduction in cell membrane. The output, produced by the 
application, can be read into Matlab (or other software with plotting capabilities) and 
visualized.  

The application has been developed in colaboration with scientists from Institute of 
Biochemistry, Lithuania. 

Another application is a tool for computer modelling of linear parabolic problems (such as 
heat equation) in one-dimensional or two-dimensional space, subject to nonlocal boundary 
conditions. We deal with stability of finite difference approximation – the impact of 
nonlocality at the boundaries is under investigation. The main aim is to perform a numerical 
experiment to confirm theoretical results about stability of difference schemes for such 
models. This is achieved by computing a numerical solution for test problems and by 
analyzing numerically how it’s stability depends on the parameters of the model. 

The results define stability (of the algorithm) domain in the parameters (describing 
nonlocality of the boundary conditions) space. The output, produced by the application, can 
be read into Matlab (or other software with plotting capabilities) and visualized. 

The application has been developed in colaboration with scientists from Institute of 
Mathematics and Informatics, Lithuania. 

Since mathematical model depends on many parameters – the same computer program is 
executed many times (this can be done in parallel). Currently applications do not employ 
MPI. Still, user has to run the same algorithm with many different sets of parameters. As each 
run is completely independent from others, they run simultaneously (in parallel) on many 
BalticGrid nodes - the overall efficiency is therefore in proportion to the number of available 
nodes. 

That numerical experiment requires lots of CPU time. For the above reasons applications 
benefit a lot from using BalticGrid facilities. 

The application is written in C and makes use of open source numerical linear algebra 
libraries: 

• ATLAS (Automatically Tuned Linear Algebra Software) 

http://math-atlas.sourceforge.net 

• LAPACK (Linear Algebra PACKage) http://www.netlib.org/lapack 



 
 

 

PRODUCTION QUALITY 
 

 

 

 
BG-DNA3_10v3-
ProductionQuality.doc 

PUBLIC  Page 29 of 54 

 

LAPACK library was built in a way to use the optimized ATLAS BLAS (for details see 
http://math-atlas.sourceforge.net/errata.html#completelp 

ATLAS is a highly optimized set of BLAS (Basic Linear Algebra Subprograms) and a 
few LAPACK routines. As ATLAS does not provide all LAPACK algorithms, needed for our 
study (zgelss for example), ATLAS (which is written in C) and the full LAPACK (written in 
FORTRAN 77) should be employed. 

Both ATLAS and LAPACK packages deal with dense matrices only, while the matrix 
obtained in our algorithm is a sparse one. However, due to the presence of small parameters in 
the mathematical model, the matrix is often ill-conditioned and special regularization 
procedures, such as SVD (Singular Values Decomposition) are required. The SVD algorithm 
(provided by the LAPACK zgelss routine, for example), results in a very significant 
densification of the factorizing matrices – therefore sparse numerical linear algebra packages 
can not be applied directly. 

The group of researchers has experimented with two different ways of submitting the job 
to grid: standard job (defined in the jdl file as JobType = "Normal";) and parametric job 
(JobType = "Parametric";). Parametric jobs seem to be ideal for tasks when the same 
algorithm must run with many different sets of parameters (input files) – as in our case. With 
parametric job the user can submit just one job, including all cases – instead of dealing with 
many jdl files simultaneously. 

ATLAS and LAPACK open source numerical linear algebra libraries (needed in our 
application) are currently available in these clusters: atomas.itpa.lt, ce.bg.ktu.lt, 
ce.egee.man.poznan.pl, ce01.grid.etf.rtu.lv, ce.grid.vgtu.lt, grid.su.lt, grid6.mif.vu.lt, 
oberon.hep.kbfi.ee, pupa.elen.ktu.lt, vdupdc.vdu.lt, zeus02.cyf-kr.edu.pl; not available in 
other clusters or clusters are not stable (often do not work); 

The research results achieved are presented in publications [17, 22, 23]. 

 

Special Interest Group: Multidimensional Scaling  

The field of interest of this SIG is Multidimensional scaling. To enable exploratory data 
analysis involving heuristic abilities of human experts visualization of data is highly 
desirable: a picture is worth a thousand words. There are different approaches to visualization. 
We consider one of the most popular approaches known as multidimensional scaling. An 
essential part of the technique is optimization of a function possessing many optimization 
adverse properties. By means of this technique a set of multidimensional vectors can be 
represented as a set of points in a low-dimensional space, and exposed in this way to a human 
expert for heuristic analysis. Even more general sets of objects can be visualized: it is 
sufficient to know pairwise similarity/dissimilarity between the objects. Application areas of 
multidimensional scaling vary from psychometrics and market analysis to mobile 
communication, data mining, pharmacology and biomedicine. 
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A set of n objects is considered whose pairwise dissimilarities are given by an (nxn) matrix. It 
is supposed that dissimilarities are nonnegative and symmetric. An image of a set of objects is 
sought as a set of points in a low-dimensional metric embedding space with pairwise 
distances between the image points fitting the corresponding dissimilarities; normally 
Minkowski distances. The problem of construction of images of the considered objects is 
reduced to minimization of an accuracy of fit criterion, e.g. of a least squares Stress function. 
Stress is not everywhere differentiable. The function normally has many local minima. It is 
invariant with respect to translation, rotation and mirroring. The minimization problem of 
Stress is high dimensional. Therefore minimization of Stress function is a difficult global 
optimization problem. 

The group collaborate in the research with Institute of Mathematics and Informatics, Vytautas 
Magnus University, KMU Institute of Psychophysiology and Rehabilitation. 

The group uses C++, Fortran (g++ and g77 compilators). MPI is used when available, 
otherwise sequential code is executed. 

Applications: 

MDS - multidimensional scaling with city-block distances. The application implements a two-
level method for multidimensional scaling with city-block distances (see A. Žilinskas, J. 
Žilinskas (2007) Two level minimization in multidimensional scaling. Journal of Global 
Optimization, ISSN 0925-5001, 38(4), 581-596). The method consists of combinatorial global 
search and local minimization employing piecewise quadratic structure of the objective 
function. Several algorithms for combinatorial search have been implemented: 

• explicit enumeration of all feasible solutions, 

• branch and bound, 

• pure random search, 

• multistart, 

• evolutionary search. 

 

Special Interest Group: GAMESS  

This special interest group works on modeling of chemical, physical and biological processes, 
molecular devices and designing of new materials with certain properties. Our interest group 
is carrying out: 

• theoretical and computational studies of organic reactions mechanisms as well as 
charge transport and geminal charge pair separation/recombination dynamics in 
organic semiconductors and other reactivity features of organic molecules; 

• investigation of chemical reaction kinetic; 

• designing of metal nano-particles and investigating their optic and magnetic 
properties. 
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This group cooperates with Atomic and nuclear group. 

Applications: 

GAMESS and DALTON packages are used to perform a number of general Quantum 
mechanic calculations, including Hartree-Fock, Density functional theory (DFT), Generalized 
Valence Bond (GVB), and Multi-configurational self-consistent field (MCSCF). Correlation 
corrections after these SCF calculations estimating by configuration interaction (CI), second 
order Møller-Plesset perturbation theory, and coupled cluster theory. 

 

Special Interest Group Ð Telecommunication Modeling and Simulation  

• NS-2 (Network simulator 2) - general purpose packet switched network modeling, 
simulation and analysis. One of the best general purpose discrete event simulators which 
is also very fruitfully used in miscellaneous wired and wireless packet switched network 
analysis. Application makes possible to simulate and to analyze large scale complex 
telecommunication networks and study their performance and utilization characteristics in 
order to obtain configuration with optimal performance. One can model and simulate IP, 
MPLS, ad-hoc, sensor etc. networks with various traffic, queuing and routing 
characteristics in NS-2.  

Application is available on 2 BalticGrid clusters: oberon.hep.kbfi.ee and 
ce01.grid.etf.rtu.lv, but on these clusters it works just fine. No significant problems 
encountered. The use of Grid speeds up simulation execution in the application. Grid 
permits also simulations of large scale telecommunication networks consisting of lots of 
nodes in NS-2. 

Application is written in C++ programming language. 

The results of the application are used to study performance and utilization characteristics 
of the simulated telecommunication networks and systems. Various scripts and 
applications are used to obtain from NS-2 output files such performance and utilization 
characteristics like maximal, minimal and average packet end-to-end transmission delays, 
jitter, packet processing times in the network nodes, dropped packet number in one 
particular node or whole network. These scripts and applications allow also the statistical 
analyze of the obtained results and get miscellaneous statistics (mean value, variance etc.) 
for examined performance and utilization parameters. These statistics could be compared 
for several different network configurations and the optimal configuration could be 
selected based on their values. NS-2 results could be visualized with NAM (Network 
AniMator) which shows all the events that have occurred in the studied 
telecommunication network during the simulation. Graphs how a certain performance or 
utilization parameter has changed in the simulation time could be obtained with 
Tracegraph application from NS-2 output files. 

Input/output formats are not standard. Output files could be used for some scripts and 
applications (Tracegraph, NAM) which are written especially for NS-2 support. 
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• SPLAT! - wireless telecommunication system design, simulation and analysis in the radio 
frequency spectrum between 20 MHz and 20 GHz. RF transmitter terrestrial coverage 
analysis. Results are used in wireless communication research. 

Jobs are executed quickly in the grid. The processing overhead of the job submission to 
the grid is not large. Gridcom platform is very suitable for the application job 
submissions when job parameters and input files are assigned through php forms. 
Application could perform analysis of the RF terrestrial coverage of up to 4 transmitters.  

The results show how well the examined territory is covered with the transmitter RF 
signal to given minimal power threshold level. If the terrain coverage is insufficient the 
characteristics of the transmitter (height, radiated power, radiation diagrams etc.) are 
modified and further it is simulated so many times as it takes to obtain desirable terrain 
coverage. Application can generate also a *.kml output file which is used to visualize RF 
terrain coverage in the Google Earth maps. 

Application could be used in the study course “Mobile communications” in the Faculty 
of Electronics and telecommunications (ETF) of Riga Technical University where 
students could elaborate practical project to design a cellular telecommunications system 
which would provide RF signal coverage to a pre-definite territory. 

Main benefit of the Grid use is much faster simulation execution times of high speed and 
large-scale network and wireless telecommunication system terrestrial radio frequency 
coverage. 

Students of Telecommunications study programme in the Faculty of Electronics and 
telecommunications of Riga Technical University use this application in the course “Theory 
of teletraffic”, so they could be encouraged to run their NS-2 simulations also in the Grid and 
thus explore this unique and powerful computational environment. 

The research results achieved are presented in publications [2, 3]. 

 

Special Interest Group Ð Biosensors  

This Special Interest Group works on applications for the computer modeling of biosensors. 

Biosensors are known to be reliable, cheap and highly sensitive for environment, clinical 
and industrial purposes. Understanding the kinetic peculiarities of biosensors is of crucial 
importance for their design. To improve the productivity as well as the efficiency of 
biosensors design and to optimize the biosensors configuration a computational model of real 
biosensors should be build. 

The investigation of the behaviour of the biosensor action requires simulating the biosensor 
response in a wide rage of catalytic parameters. The investigation of an individual parameter 
requires from tens to hundreds runs of the computer simulation with different values of the 
parameter. Every simulation runtime takes from some seconds to some hours and can be 
executed independently from the others on different computing nodes. 
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Mathematical model of biosensor is based on the diffusion equations containing a non-linear 
term related to Michaelis-Menten kinetics of the enzymatic reaction. Generally model can be 
solved numerically using the finite difference technique. Computer models are needed to 
estimate biosensors behavior depending on the particular parameters. Such estimations need 
considerable computing resources and some of those estimations can be solved using grid. 
One of goals of this SIG is to examine how useful and effective GRID can be in a field of 
biosensors computer modelling. 

The study was performed in collaboration with scientists at the Institute of Biochemistry and 
the Institute of Mathematics and Informatics. 

Applications: 

• Computer modeling of the biosensor response. An application, which models 
biosensors operation, within the given parameters. 

• Comparison of analytical calculation with the numerical one. Analytical solution of 
mathematical model exists only within very small or very large substrate 
concentrations and can be examined mathematically, while the numerical solution 
exists within whole interval of substrate concentrations, but takes considerable amount 
of computing resources. The goal of this application is to examine the influence of 
substrate concentrations on these calculations. The results received from this 
application may be used as a recommendation when choosing the method of 
calculation, depending on the substrate concentrations. 

Applications are written in C programming language. 

Input and output values of the applications are exchanged through plain text files, compatible 
with Origin software. Parameters in files are separated by commas, set of parameters are 
distinguished by new lines.  

Results are analyzed graphically using OriginLab Origin software. 

Attractiveness of SIG to new users is quite reasonable, because applications used within this 
Special interest group have online monitoring system, discussion forums, mailing list and 
audio/video conferencing. Members of this SIG are prepared to answer all questions related to 
their research and provide information to users. 
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6. Migrating desktop  

The aim of the Migrating Desktop is to provide scientists with a framework which hides 
the details of most Grid services and allows working with grid application in an easy and 
transparent way. The graphical user interface integrates and makes use of number of 
middleware and integrates the individual tools into a single product providing a complete grid 
front-end. 

Main features: 

• Platform independent 

• Support for different Grid infrastructures 

• Running sequential and MPI application 

• Interactive jobs support 

• Easy extendable framework 

More details can be obtained on the Migrating Desktop home page: http://desktop.psnc.pl/ 

The developers of BalticGrid application SYNTSPEC, which provides a possibility to 
calculate stellar synthetic spectra, use Migrating Desktop as an interface to grid. It supports all 
command line functionalities and a possibility to control the process with the user friendly 
graphical user interface.  

Users have a possibility to make the SYNTSPEC spectra modeling without special knowledge 
of the command line lcg or gLite middleware interface. The Migrating Desktop also provides 
a visualization of the output, which helps to control and analyze the process of modeling. 

The research results achieved are presented in publications [10, 20]. 
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7. On-line Monitoring of Balt icGrid Applications  

OCM-G (OMIS-Compliant Monitor for the Grid) is a system for on-line monitoring of 
Grid applications. 

In the process of development of Grid applications, various tools are helpful in order to 
find bugs in the application (debuggers) or to examine if the application is performing well 
(performance analyzers). Such tools require a facility that allows to obtain the information 
about the running application or even to manipulate its behavior. This functionality is 
provided by the OCM-G Monitoring System. 

OCM-G provides some unique capabilities, like: 

• Support for Grid applications running across multiple sites. 

• Techniques for data rate reduction such as selective run-time instrumentation, local 
preprocessing, buffering, and profiling which ensure extremely low overhead and high 
responsiveness, enough even for monitoring of interactive applications. 

• Services-driven rather than fixed-metrics-driven design: the OCM-G provides a large 
number of monitoring services which allow forflexible construction of a variety of 
performance metrics, rather than offering a limited set of metrics with fixed semantics. 

• Extendibility: the OCM-G can be extended with additional services, loaded 
dynamically at run-time. 

• Compact and secure design: the OCM-G runs as a set of user processes, which use a 
lightweight and fast socket-based communication mechanism. At the same time, state-
of-the-art techniques are applied to ensure secure communication. No special 
privileges (special access rights, open ports on firewalls, or other potential security 
holes) are required. 

• Designed as autonomous infrastructure exposing a standard interface OMIS (On-line 
Monitoring Interface Specification). The services of the OCM-G are available via this 
interface, which minimizes the effort of porting OMIS-based tools across platforms 
(basically only the OCM-G needs to be ported). 

• The OCM-G is an autonomous service in the Grid, supporting the interoperability of 
multiple tools monitoring a single application. 

The OCM-G tool was used for SIG Biosensors application.  
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8. Infrastructure and Services in BalticGrid  

Central services in operation in BalticGrid: 
• Primary Resource Broker: grid3.mif.vu.lt 
• Secondary Resource Broker: broker.eenet.ee 
• Tertiary Resource Broker: zeus19.cyf-kr.edu.pl 
• VOMS server: voms.balticgrid.org 
• LFC servers: voms.balticgrid.org, broker.eenet.ee, grid3.mif.vu.lt 
• Proxy servers: voms.balticgrid.org, broker.eenet.ee, grid3.mif.vu.lt 
• BDII servers: grid3.mif.vu.lt, voms.balticgrid.org 

 
Storage elements (SE) in BalticGrid: 

• io.hep.kbfi.ee 
• kriit.eenet.ee 
• cerncms.nicpb.ee 
• storage.mt.ut.ee 
• grid2.mif.vu.lt 
• pupa.elen.ktu.lt 
• ares03.cyf-kr.edu.pl 
• puduris.latnet.lv 
• dpm01.grid.etf.rtu.lv 
• birzs.latnet.lv  

 
Computing elements (CE) in BalticGrid: 

• kriit.eenet.ee 
• oberon.hep.kbfi.ee 
• pinguin.mt.ut.ee 
• grid2.mif.vu.lt 
• pupa.elen.ktu.lt 
• ares02.cyf-kr.edu.pl 
• puduris.latnet.lv 
• ce01.grid.etf.rtu.lv 
• birzs.latnet.lv 
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9. Technical guides  

The practical information for site administrators and grid users about running applications and 
joining grid infrastructure (it is influencing the quality of production of applications too) is 
provided on the official web site of BalticGrid on the following pages: 

• http://www.balticgrid.org/Grid_Operations/technicalguides/ 
• http://www.balticgrid.org/Using_grid/ 

 
The site provides the following information: 

• General introduction into Grid computing idea and its features. 
• Step by step instruction for Grid beginners and BalticGrid newcomers. 
• More detailed technical info about the Grid middleware and information about some 

other tools. 
• Information for users interested in joining BalticGrid. 
• Description about how to run MPI in BalticGrid 
• Instructions how to configure Gamess VO 
• Information for grid users how to join Baltic Grid Virtual Organization. 
• Technical information on how to convert and import user's certificate into web 

browser for Internet Explorer, Mozilla/Netscape, Opera users. 
• Information how to configure a new cluster in BalticGrid project using yaim 

configuration tool and how to register it with BG Resource Broker. It assumes that 
LCG software was already installed. 

• Backup policy on BalticGrid. 
• Instruction for tutorial organizers and site admins on how to organize and support 

BalticGrid tutorial. 
• FAQ and useful links. 
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10. Statistics  

This section provides an information complementary to the application production process, 
illustrating the efficiency of grid infrastructure. There are 30 available VOs in Balticgrid:  
alice, atlas, balticgrid, belle, bgtut, biit, biomed, cms, compchem, dteam, estonia, euchina, 
games, Gaussian, geant4, geclipse, ibrain, ienvmod, ifusion, imain, imon, iplanck, itest, itut, 
iusct, lhcb, litgrid, magic, ops, voce. 
 
The total available resources of BalticGrid are shown in the table below (March of 2008): 

BalticGrid Sites Countries 
Total 
CPU 

Free 
CPU 

Run 
Job 

Wait 
Job 

seAvail 
TB 

seUsed 
TB 

Max 
CPU 

Avg 
CPU 

Total 29 6 2018 616 654 4613 148.07 60.19 2164 2001 
 
Certificates provided to the BalticGrid users: 

Signed certs Valid Week Month Year Total 

User certs 217 0 3 227 543 

Host certs 93 0 8 94 207 

Service certs 4 0 0 4 16 

Robot certs 0 0 0 0 0 

All certs 314 0 11 325 766 

Revoked certs - 0 1 11 31 

 
The following tables show the distribution of Normalized CPU time and the distribution of 
Total number of jobs grouped by VO and date for certified Baltic States’ sites for years from 
2006 up to April of 2008. 
Site EENet 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 20473 29.44061 25578 24.33613 
bgtut 50 0.071901 7070 6.726735 
biit 3384 4.866264 580 0.55184 
cms 41329 59.43198 18843 17.92813 
dteam 115 0.165372 22699 21.59691 
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gamess 1815 2.610009 166 0.15794 
gtlastudents 151 0.217141 3073 2.923799 
lhcb 2025 2.911993 1718 1.634587 
ops 198 0.284728 25376 24.14393 
Total 69540 100 105103 100 

 
Site IMCSUL 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 8598 23.57748 9965 37.51741 
cms 27832 76.32106 6160 23.1919 
dteam 17 0.046617 4409 16.59953 
ops 20 0.054844 6027 22.69116 
Total 36467 100 26561 100 

 
Site IMCSUL-INF 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 27097 81.05836 12009 42.08516 
cms 6296 18.83395 6414 22.47766 
dteam 8 0.023931 2974 10.42229 
ops 28 0.08376 7138 25.01489 
Total 33429 100 28535 100 

 
Site ITPA-LCG2 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 9048 20.52864 10224 18.86416 
bgtut 6 0.013613 1469 2.710432 
cms 217 0.492343 2637 4.865493 
dteam 104 0.235961 14238 26.27034 
gamess 30075 68.23596 873 1.610761 
lhcb 4484 10.17357 11459 21.14285 
litgrid 12 0.027226 7 0.012916 
ops 129 0.292683 13286 24.51382 
test 0 0 5 0.009225 
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Total 44075 100 54198 100 
 
Site KTU-BG-GLITE 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 4155 76.60398 10576 43.0076 
cms 29 0.534661 2276 9.255419 
gamess 1137 20.96239 266 1.081697 
ops 103 1.898968 11473 46.65528 
Total 5424 100 24591 100 

 
Site KTU-ELEN-LCG2 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 7873 18.76713 14321 44.95401 
bgtut 21 0.050058 1323 4.152933 
cms 411 0.979714 380 1.19283 
dteam 4 0.009535 538 1.688797 
gamess 33399 79.61431 1201 3.769972 
lhcb 48 0.114419 282 0.885206 
litgrid 0 0 2 0.006278 
ops 195 0.464828 13810 43.34997 
Total 41951 100 31857 100 

 
Site RTUETF 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 30496 29.05128 18521 33.19235 
bgtut 23 0.02191 5953 10.66865 
biit 4751 4.525926 628 1.125468 
cms 5248 4.999381 3573 6.403341 
dteam 27 0.025721 857 1.53587 
gamess 9038 8.609833 472 0.845893 
lhcb 55302 52.68212 10726 19.22257 
ops 88 0.083831 15069 27.00586 
Total 104973 100 55799 100 
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Site T2_Estonia 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 14146 2.00881 12750 4.576437 
biit 7556 1.072994 1064 0.381908 
cms 672870 95.55125 248793 89.30083 
dteam 92 0.013065 1776 0.637471 
lhcb 9461 1.343514 3054 1.096191 
ops 73 0.010366 11164 4.007164 
Total 704198 100 278601 100 

 
Site VGTU-gLite 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 3710 21.97347 8676 45.33863 
bg 17 0.100687 3 0.015677 
cms 573 3.393746 237 1.238503 
gamess 3847 22.78489 219 1.14444 
lhcb 8609 50.9891 1449 7.572115 
litgrid 0 0 8 0.041806 
ops 128 0.758114 8544 44.64883 
Total 16884 100 19136 100 

 
Site VU-MIF-LCG2 

VO 
Normalized 
CPU time 
Total 

Normalized 
CPU time 
% 

Number of 
jobs 
Total 

Number of 
jobs 
% 

balticgrid 147600 15.70258 42706 24.95748 
bg 75 0.007979 1550 0.905824 
bgtut 30 0.003192 4387 2.563773 
biit 9 0.000957 15 0.008766 
cms 10176 1.082584 7287 4.25854 
dteam 368 0.03915 34381 20.09234 
gamess 47561 5.059826 2878 1.68191 
gaussian 259 0.027554 42 0.024545 
gmsgm 14 0.001489 9 0.00526 
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lgsgm 32 0.003404 8 0.004675 
lhcb 18672 1.98644 10253 5.991877 
litgrid 714610 76.02452 30281 17.69629 
ops 565 0.060108 37050 21.65211 
test 2 0.000213 268 0.15662 
Total 939973 100 171115 100 
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11. Conclusions  

The BalticGrid’s deliverable DNA3.10 presents results achieved by implementing 
project’s milestones (MNA3.2 – Technical specification of Special Interest Groups, MNA3.4 
– Application areas for SIG identified, MNA3.12 – SIG operational, MNA3.13 – 
Applications’ production quality report, MNA3.14 – Report on applications evaluation), as 
well as BalticGrid Use Targets. 

All the applications, listed in the deliverable High Energy Physics (HEP) and 
Bioinformatics applications – these give a remarkable illustration how scientists from 
Baltic States are getting involved in international projects by the help of grid computing, 

• Material Science applications – these give a well adjusted example how various 
software packages are coupled together in the grid environment to meet diverse needs for 
computing of material science tasks, 

• Bioinformatics applications – these give also an illustration how expanding computing 
resources lead to the new quality of research results, 

• Engineering applications – this is a promising application which may lead in the future 
to successful e-Science case in BalticGrid-II project, 

• Special Interest Groups – the expansion of computing resources and special user 
interface together with related services, made available by the BalticGrid infrastructure, 
lead to new quality of research (activities and results) and involvement into international 
models and projects. Some SIGs (Text-to-Speech, Text Annotation, Corpus 
Laboratory) give well-defined and intuitive tools for the research in humanities. Other 
SIGs (Stellar Spectra, Atomic and Nuclear, Computer Modeling, Multidimensional 
Scaling, GAMESS, Telecommunication-Modeling-and-Simulation, Biosensors) have 
an excellent potential to expand scientific communities within Baltic States (also in ERA) 
and to involve scientists of Baltics into important international projects (like ITER, GAIA 
and others ). 

Standards 
The BalticGrid efficiently supported the migration of research from local and national 
resources to international ones thanks to standards of interfaces and services. Local systems 
are shared across institutions to optimise use and return on investment. Access to resources is 
location independent and based upon open standards. Baltic Grid supports a range of 
sophisticated services and information from multiple sources to support coordinated 
collaborative and cross resource activities reducing the need for specific arrangements for 
access. 
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12. Annex  

Scientific papers/MSc (PhD) thesis 
1. Title: Grid Computing Infrastructure, Problems and Perspectives in Lithuania 
Type (MSc/PhD, paper): paper and presentation 
Name(s) of author(s): Dalius Mažeika, Algimantas Juozapavičius 
Description of content (e.g. abstract, maximum about 500 words): Paper of the conference gives 
are general overview of grid infrastructure, architecture and grid models. Short overview of worldwide 
grid project is given. Lithuanian national grid LitGRID project and BaltiGRID project are presented, 
main goals and applications of the projects are given. 
Date of publication: 25.01.2006 
Name of institution of submission: Kaunas University of Technology 
Name of journal/periodical/institution/conference/workshop… of submission: Informacinės 
technologijos 2006 Konferencijos pranešimų medžiaga 
Place of publication (city, country): Kaunas, Lithuania 
Language used: Conference language was Lithuanian, paper was published in English 
Intellectual property rights (e.g. public, ©IFJ PAN): Vilnius University 
Availability (e.g. via email, or in printed form): Presentation available http://distance.ktu.lt/vips  
 
2. Title: Cluster interworking on GRID 
Type (MSc/PhD, paper): MSc dissertation 
Name(s) of author(s): Arturs Belmanis 
Name(s) of supervisor(s) (only for MSc/PhD): Olgerts Belmanis 
Description of content (e.g. abstract, maximum about 500 words): The master thesis focuses on 
cluster and GRID technologies main components analysis as well as interconnection between the 
technologies. Also it focuses on the role of technologies in the telecommunications sector. Analysis of 
separate FTP cluster parameters using network simulators has also been carried out in the conclusive 
part of this thesis. The research consists of 109 pages, 2 appendixes, 44 figures and 6 tables. 
Date of submission: 1.06.2006 
Name of institution of submission: Riga Technical University, Faculty of Electronics and 
Telecommunications, Institute of Telecommunications 
Language used: Latvian 
Intellectual property rights (e.g. public, ©IFJ PAN): © RTU TI 
Availability (e.g. via email, or in printed form): printed form and CD 
 
3. Title: Grid computing opportunities and future in telecomunication field 
Type (MSc/PhD, paper): MSc dissertation 
Name(s) of author(s): Andris   Losans 
Name(s) of supervisor(s) (only for MSc/PhD): Olgerts Belmanis 
Description of content (e.g. abstract, maximum about 500 words): Grid computing opportunities 
and future in telecommunication field are described in this master thesis. There are shown necessary 
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implementation conditions for successful resource strait problems. There are also mentioned 
advantages, what grid computing can give, and factors what restrict usage of it.  
Telecommunications is a field where grid computing could be used, and especially in optimization 
algorithms. This method can improve optimizations speed that is significant nowadays. Master thesis 
contains 27 figures, 6 tables and 101 pages. 
Date of submission: 1.06.2006 
Name of institution of submission: Riga Technical University, Faculty of Electronics and 
Telecommunications, Institute of Telecommunications 
Language used: Latvian 
Intellectual property rights (e.g. public, ©IFJ PAN): © RTU TI 
Availability (e.g. via email, or in printed form): printed form and CD 
 
4. Title: Studying doubly charged Higgs pair production at the LHC 
Type (MSc/PhD, paper): scientific paper 
Name(s) of author(s): Hektor, Andi; Kadastik, Mario; Kannike, Kristjan; Müntel, Mait; Raidal, 
Martti 
Name(s) of supervisor(s) (only for MSc/PhD):  
Description of content (e.g. abstract, maximum about 500 words): The little Higgs models predict 
a rich phenomenology for the future collider experiments. We focus our attention on the littlest Higgs 
model. We carry out a Monte Carlo study of the doubly charged Higgs pair production (pp ! ©++©  ) 
in a typical LHC experiment. We fix the branching ratios using an assumption that in addition, the 
observed masses of the neutrinos are generated by triplet Higgs: BR(©±± ! µ±µ±) = BR(©±± ! µ±¿±) 
= BR(©±± ! ¿±¿±) = 1/3. We study the invariant mass distribution of same charged muon pairs (©±± ! 
2µ±±) together with the background processes from the standard model: b b, t¯t and ZZ production. 
To suppress the background we propose a new type of selection rule suitable in the case of production 
of the pairs of equal mass particles (©±±). This selection rule ensures high significance of the signal 
over the background of the standard model and implies very small cut of the signal under study. At the 
Monte Carlo level the doubly charged Higgs can be visible at LHC in the mass range up to 
approximate 1 TeV. The BalticGrid resources was used to complete the Monte Carlo simulations and 
physics analysis of the publication. 
Date of publication: June 2006 
Name of institution of submission: NICPB 
Name of journal/periodical/institution/conference/workshop… of submission: Proceedings of the 
Estonian Academy of Sciences Physics Mathematics, 2006, Vol. 55, No. 2, 128-136. 
Place of publication (city, country): Tallinn, Estonia 
Web page for information (if any): http://www.kirj.ee/esi-l-f/s06-2-fm.htm 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): © Estonian Academy Publishers 
Availability (e.g. via email, or in printed form): on the web 
 
5. Title: CMS Physics TDR 8.1 Volume I: Detector Performance and Software 
Type (MSc/PhD, paper): scientific paper 
Name(s) of author(s): Della Negra, M.; ... Hektor, A.; Kadastik, M.; Kannike, K.; Lippmaa, E.; 
Müntel, M.; Raidal, M. et al. 
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Name(s) of supervisor(s) (only for MSc/PhD):  
Description of content (e.g. abstract, maximum about 500 words): Although the Standard Model 
(SM) of particle physics has so far been tested to exquisite precision, it is considered to be an effective 
theory up to roughly one TeV. The prime motivation of the Large Hadron Collider (LHC) is to 
elucidate the nature of electroweak symmetry breaking for which the Higgs mechanism is presumed to 
be responsible. The experimental study of the Higgs mechanism can also shed light on the 
mathematical consistency of the SM at energy scales above about 1 TeV. However, there are 
alternatives that invoke more symmetry such as super symmetry or invoke new forces or constituents 
such as strongly-broken electroweak symmetry, technicolour, etc. An as yet unknown mechanism is 
also possible. Furthermore there are high hopes for discoveries that could pave the way toward a 
unified theory. These discoveries could take the form of super symmetry or extra dimensions, the 
latter often requiring modification of gravity at the TeV scale. Hence there are many compelling 
reasons to investigate the TeV energy scale. The document gives a technical summary of the 
performance and software of the CMS detector. The contribution of the NICPB includes  many 
thousands CPU-hours computations on BalticGrid. 
Date of publication: June 2006 
Name of institution of submission: NICPB/CERN (CMS experiment) 
Name of journal/periodical/institution/conference/workshop… of submission: CERN Publication 
Place of publication (city, country): Geneva, Switzerland 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): ©CERN 
Availability (e.g. via email, or in printed form): on the web 
 
6. Title: MS Physics TDR 8.2 Volume II: Physics Performance 
Type (MSc/PhD, paper): scientific paper 
Name(s) of author(s): Della Negra, M.; ... Hektor, A.; Kadastik, M.; Kannike, K.; Lippmaa, E.; 
Müntel, M.; Raidal, M. et al. 
Name(s) of supervisor(s) (only for MSc/PhD): M. Reidal 
Description of content (e.g. abstract, maximum about 500 words): Although the Standard Model 
(SM) of particle physics has so far been tested to exquisite precision, it is considered to be an effective 
theory up to roughly one TeV. The prime motivation of the Large Hadron Collider (LHC) is to 
elucidate the nature of electroweak symmetry breaking for which the Higgs mechanism is presumed to 
be responsible. The experimental study of the Higgs mechanism can also shed light on the 
mathematical consistency of the SM at energy scales above about 1 TeV. However, there are 
alternatives that invoke more symmetry such as super symmetry or invoke new forces or constituents 
such as strongly-broken electroweak symmetry, technicolour, etc. An as yet unknown mechanism is 
also possible. Furthermore there are high hopes for discoveries that could pave the way toward a 
unified theory. These discoveries could take the form of super symmetry or extra dimensions, the 
latter often requiring modification of gravity at the TeV scale. Hence there are many compelling 
reasons to investigate the TeV energy scale. The document gives the summary of the physics 
performance of the CMS detector. The contribution of the NICPB includes many thousands CPU-
hours computations on BalticGrid. 
Date of publication: September 2006 
Name of institution of submission: NICPB/CERN (CMS experiment) 
Name of journal/periodical/institution/conference/workshop… of submission: CERN Publication 
Place of publication (city, country): Geneva, Switzerland 
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Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): ©CERN 
Availability (e.g. via email, or in printed form): on the web 
 
7. Title: Les Houches physics at TeV colliders 2005 beyond the standard model working group: 
Summary report 
Type (MSc/PhD, paper): scientific paper 
Name(s) of author(s): Accomando, E.;... Hektor, A.; Kadastik, M.; Kannike, K.; Lippmaa, E.; 
Müntel, M.; Raidal, M. et al. 
Description of content (e.g. abstract, maximum about 500 words): The work contained herein 
constitutes a report of the "Beyond the Standard Model'' working group for the Workshop "Physics at 
TeV Colliders", Les Houches, France, 2-20 May, 2005. We present reviews of current topics as well 
as original research carried out for the workshop. Super symmetric and non-super symmetric models 
are studied, as well as computational tools designed in order to facilitate their phenomenology. The 
contribution of the NICPB includes usage of the computation resources of BalticGrid. 
Date of publication: September 2006 
Date of submission: 
Name of institution of submission: NICPB (Les Houches Beyond Standard Model Workgroup) 
Name of journal/periodical/institution/conference/workshop… of submission: Proceeding, Les 
Houches:  http://lappweb.in2p3.fr/conferences/LesHouches/Houches2005/ 
Place of publication (city, country): Geneva, Switzerland 
Web page for information (if any): http://arxiv.org/ps/hep-ph/0604120 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): public 
Availability (e.g. via email, or in printed form): on the web 
 
8. Title: Solving Parallel Tasks In The Grid Network LCG Interface 
Type (MSc/PhD, paper): bachelor’s thesis 
Name(s) of author(s): Giedrius Mackevičius 
Name(s) of supervisor(s) (only for MSc/PhD): Dalius Mažeika 
Description of content (e.g. abstract, maximum about 500 words): The objective of this bachelor’s 
thesis is to describe and analyze GRID history, architecture and examples in Lithuania and Europe. 
The job tells about created computer cluster – GRID.vtu.lt and the packages needed to create it. It 
shows the main steps of building LCG-2 middleware interface, and all packages needed to configure 
for proper work. A computer network was created and connected to LITNET academic network, so 
the cluster became a part of Lithuanian GRID. This job analyzes parallel job solving on the local 
network and GRID applications. To build the cluster I used such programmes as "pbs", "mpich2" and 
other more. 
Structure: introduction, GRID network, GRID architecture, Packages needed to build GRID network, 
installing the GRID network and preparing it for parallel job solving, Parallel job solving and 
experiments on the GRID based network, conclusions and suggestions, references.  
Thesis consists of: 60 p. texts without extras, 20 pictures, 3 tables, 28 bibliographical entries. 
Date of publication: 19.11.2006 
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Name of institution of submission: Vilnius Gediminas Technical University 
Place of publication (city, country): Vilnius, Lithuania 
Language used: Lithuanian 
Intellectual property rights (e.g. public, ©IFJ PAN): VGTU 
Availability (e.g. via email, or in printed form): e-mail 
 
9. Title: Monitoring of L2,3 X-ray emission of transition element atoms near 2p threshold 
Type (MSc/PhD, paper): paper 
Name(s) of author(s): Aušra Kynienė, Sigitas Kučas, and Romualdas Karazija 
Name(s) of supervisor(s) (only for MSc/PhD):  
Description of content (e.g. abstract, maximum about 500 words): The variation of the L2,3 
emission spectra in dependence on photo excitation energy is considered and interpreted for atoms of 
three elements Sc, Fe, and Ni correspondingly at the beginning, at the middle, and at the end of 3d 
transition group. The population of levels after the resonant photo excitation and the subsequent 
radiative transitions have been calculated in configuration mixing approximation. 
Date of publication: 30.11.2006 
Name of journal/periodical/institution/conference/workshop… of submission: Lithuanian Journal 
of Physics, 2006, Vol. 46, No. 4, 425-431 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): ©Lithuanian Physical Society, ©Lithuanian 
Academy of Sciences 
Availability (e.g. via email, or in printed form): http://www.itpa.lt/%7Elfd/Lfz/464/Ljp46415.pdf 
 
10. Title: Geometrical structure of small Co nanoparticles 
Type (MSc/PhD, paper): paper 
Name(s) of author(s): J. Tamuliene, R. Vaisnoras, M.L. Balevicius, L. Rasteniene 
Name(s) of supervisor(s) (only for MSc/PhD):  
Description of content (e.g. abstract, maximum about 500 words): In the paper we present our 
results of investigation that were obtained using BalticGrid facilities. Electronic and geometrical 
structures of Con (n=4, 6, 8) particles have been studied using both density functional theory and 
Hartree-Fock calculations. Structural differences to the corresponding clusters are presented. Four-fold 
coordination of the Co atoms is a particularly preferable coordination environment in structures of 
small Con species. The key element of the Co particle is suggested.  
Date of publication: published online 25.01.2007 
Name of institution of submission: ITPA VU 
Name of journal/periodical/institution/conference/workshop… of submission: Proceedings of 
SPIE 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): ©2007 COPYRIGHT SPIE--The International 
Society for Optical Engineering 
Availability (e.g. via email, or in printed form): via email 
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11. Title: Global Characteristics of Atomic Spectra and Their Use for the Analysis of Spectra. VI. 
Transition Arrays in the Relativistic Dirac-Breit Approximation 
Type (MSc/PhD, paper): paper 
Name(s) of author(s): Valdas Jonauskas, Sigitas Kučas, Romualdas Karazija and P. H. Norrington 
Description of content (e.g. abstract, maximum about 500 words): Method of unrestricted 
transition arrays successfully applied for the interpretation of spectra of high temperature plasma is 
grounded on a usage of the explicit expressions for the main global characteristics of spectra. In this 
work it is presented the expressions for the first three global characteristics in the relativistic Dirac-
Breit approximation. As an example of their application the asymmetry of spectrum for various ions of 
tungsten is investigated. 
Date of publication: 26.01.2007 
Name of journal/periodical/institution/conference/workshop… of submission: Physica Scripta, 
2007, Vol. 75, 237-244 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): Institute of Physics Publishing 
Availability (e.g. via email, or in printed form): http://www.iop.org/EJ/abstract/-
search=17191448.1/1402-4896/75/3/001 
 
12. Title: On the interpretation of the intense emission of tungsten ions at about 5 nm 
Type (MSc/PhD, paper): paper 
Name(s) of author(s): V. Jonauskas, S. Kučas and R. Karazija 
Description of content (e.g. abstract, maximum about 500 words): The origin of the intense 
emission band at about 5 nm, dominating the emission spectra of tungsten ions in the ASDEX 
Upgrade tokamak and EBIT is discussed. It is shown that the emission spectra of various ions 
calculated taking into account only the excitations from the ground level agree fairly well with the 
results obtained in the collisional-radiative model; thus, the contribution of the excitations from the 
other levels is small. Though the excitation spectrum for all sequence of ions W29+ - W37+ corresponds 
to the same transitions 4p64dN – 4p54dN+1 + 4p64dN-14f, its energetic width essentially changes going on 
from the charge of ion q=34 to q=35. It is caused by the appearance of the excitations 4p1/2 – 4d3/2 to 
the open  N

d 2/34  subshell, which are not quenched by configuration mixing. The satellite line at about 
4.5 nm is explained by the transitions of the same type, although between configurations with one 
spectator 5s electron. The existence of one more group of intense lines in the region of 2 nm, 
corresponding to 5s – 4p transitions, is predicted. 
Date of publication: 24.05.2007 
Name of institution of submission: Institute of Theoretical Physics and Astronomy of Vilnius 
University, A. Goštauto 12, 01108 Vilnius, Lithuania 
Name of journal/periodical/institution/conference/workshop… of submission: JOURNAL OF 
PHYSICS B: ATOMIC, MOLECULAR AND OPTICAL PHYSICS, vol. 40, (2007), 2179-2188 
Place of publication (city, country): UK 
Web page for information (if any): http://stacks.iop.org/JPhysB/40/2179 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): © 2007IOP Publishing Ltd 
Availability (e.g. via email, or in printed form): V.Jonauskas@itpa.lt  
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13. Title: Theoretical investigation of energy spectra of tungsten W29+-W34+ 
Type (MSc/PhD, paper): paper 
Name(s) of author(s): P. Bogdanovich, R.  Karpuskiene 
Name(s) of supervisor(s) (only for MSc/PhD):  
Description of content (e.g. abstract, maximum about 500 words): From 2007 VU TFAI 
participates in the international project on thermonuclear fusion investigation ITER . Tungsten is one 
of the constructional materials used to cover the inner walls of tokamaks. In the framework of ITER 
project the task of both theoretical and experimental research of spectral characteristics of various 
tungsten ions was posed. The ground configuration of the investigated ions W29+, W30+, W31+, W32+, 
W33+, W34+ is [Ni]4s24p64dN, here N (number of d-electrons) is from 9 to 4.  
The preliminary calculations of energy spectra of highly charged tungsten ions with filling 4d-shell 
reveal, that the task of obtaining the characteristics of resonant transitions with account of relativistic 
and correlation effects will not be very complicated, since only two excited configurations 
4s24p54dN+1, 4s24p64dN-14f are strongly interacting. The emission band of the resonant transitions 
intersects with the multiplex emission lines, which correspond to the transitions from the excited 
configurations of the same parity as the ground one to the mentioned two configurations. It will be 
essentially more difficult to obtain the transition characteristics in this case, since the initial 
configurations form the group with very large number of levels. 
Date of publication: June 2007 
Name of journal/periodical/institution/conference/workshop… of submission: Lithuanian Journal 
of Physics 
Place of publication (city, country): Vilnius, Lithuania 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): ©Lithuanian Physical Society, ©Lithuanian 
Academy of Sciences 
Availability (e.g. via email, or in printed form): http://www.itpa.lt/%7Elfd/Lfz/464/Ljp46415.pdf\ 
 
14. Title: Active monitoring system for GRID 
Type (MSc/PhD, paper): bachelor’s thesis 
Name(s) of author(s): Emilis Stančikas 
Name(s) of supervisor(s) (only for MSc/PhD): Remigijus Kutas and Dalius Mažeika 
Description of content (e.g. abstract, maximum about 500 words): Brief overview of parallel 
computing systems and grids are overviewed in the bachelor thesis. Grid architecture, technologies 
and middleware are overviewed as well. Ganglia monitoring system is analyzed as local 
monitoring system of the cluster. New monitoring system was adapted and implemented in 
VGTU GRID cluster, the statistical results obtained from monitoring system are discussed.  
Structure: introduction, parallel computing, GRID networks, VGTU GRID monitoring system, 
conclusions and suggestions, references.  
Thesis consists of: 55 p. text without appendixes, 27 pictures, 1 tables, 21 bibliographical entries. 
Date of publication: 12.06.2007 
Name of institution of submission: Vilnius Gediminas Technical University 
Place of publication (city, country): Vilnius, Lithuania 
Language used: Lithuanian 
Intellectual property rights (e.g. public, ©IFJ PAN): VGTU 
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Availability (e.g. via email, or in printed form): e-mail 
 
15. Title: Metamodels for the optimization of damage-tolerant composite structures 
Type (MSc/PhD, paper): paper (extended abstract) 
Name(s) of author(s): Kaspars Kalnins, Chiara Bisagni, Rolands Rikards 
Name(s) of supervisor(s) (only for MSc/PhD):  
Description of content (e.g. abstract, maximum about 500 words): The research here presented 
regards the development of an optimization technique for the design of damage-tolerant stiffened 
composite structures subjected to combined compression and shear loading. Some techniques are 
already presented in literature regarding the optimization of composite stiffened panels.  
All samples where analyzed in parallel exploring the BalticGrid (www.balticgrid.org) computing 
capabilities, therefore reducing the training time per sample point. 
Date of submission: August 2007 
Name of journal/periodical/institution/conference/workshop… of submission: ICAS 2008 – 26th 
Congress of International Council of the Aeronautical Sciences Anchorage, Alaska, USA, 14-19 
September 2008 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN):  
Availability (e.g. via email, or in printed form): e-mail 
 
16. Title: Testing neutrino masses in little Higgs models via discovery of doubly charged Higgs at 
LHC. 
Type (MSc/PhD, paper): paper 
Name(s) of author(s): A. Hektor, M. Kadastik, M. Muntel, M. Raidal, L. Rebane 
Description of content (e.g. abstract, maximum about 500 words): We have investigated the 
possibility of direct tests of little Higgs models incorporating triplet Higgs neutrino mass mechanism 
at LHC experiments. We have performed Monte Carlo studies of Drell-Yan pair production of doubly 
charged Higgs boson \Phi^{++} followed by its leptonic decays which branching ratios are fixed from 
the neutrino oscillation data. We propose appropriate selection rules for the four-lepton signal, 
including reconstructed taus, which are optimized for the discovery of \Phi^{++} with the lowest LHC 
luminosity. As the Standard Model background can be effectively eliminated, an important aspect of 
our study is the correct statistical treatment of the LHC discovery potential. Adding detection 
efficiencies and measurement errors to the Monte Carlo analyses, \Phi^{++} can be discovered up to 
the mass 250 GeV in the first year of LHC, and 700 GeV mass is reachable for the integrated 
luminosity L=30 fb^{-1}. 
Date of submission: August 2007 
Name of institution of submission: NICPB 
Name of journal/periodical/institution/conference/workshop… of submission: Nuclear Physics B, 
787 (2007) 198-210 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): © 2007 Elsevier B.V. All rights reserved. 
Availability (e.g. via email, or in printed form): http://arxiv.org/abs/0705.1495 
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17. Title: Linear Algebra Algorithm Analysis and GRID Technologies 
Type (MSc/PhD, paper): Master degree thesis 
Name(s) of author(s): Gediminas Šaltenis 
Name(s) of supervisor(s) (only for MSc/PhD): Tadas Meškauskas 
Description of content (e.g. abstract, maximum about 500 words): Brief overview of parallel 
computing systems and grids are overviewed in the bachelor thesis. Grid architecture, technologies 
and middleware are overviewed as well. Linear Algebra algorithms for distributed and grid computing 
are analyzed and tested on Balticgrid. 
Date of publication: 2.08.2007 
Name of institution of submission: Vilnius University 
Place of publication (city, country): Vilnius, Lithuania 
Language used: Lithuanian 
Intellectual property rights (e.g. public, ©IFJ PAN): VU 
Availability (e.g. via email, or in printed form): e-mail.  
 
18. Title: Analysis and Implementation of the Corpus of Lithuanian Language 
Type (MSc/PhD, paper): Bachelor degree thesis 
Name(s) of author(s): Darius Zebleckis 
Name(s) of supervisor(s) (only for MSc/PhD): Algimantas Juozapavičius 
Description of content (e.g. abstract, maximum about 500 words): Corpus of Lithuanian language 
is a major resource of authentic language data for cross-linguistic and cross-cultural research, 
interdisciplinary studies, lexicographical practice, terminology in theory and practice, translation 
theory and practice, reference book publishing. The compilation of the corpus will follow the most 
important criteria: methods, balance, representative, sampling, etc. The corpus contains two sub-
corpora. The first sub-corpus is a collection of ‘similar’ original texts in Lithuanian and English. The 
second sub-corpus is a parallel (aligned) sub-corpus of texts in translation. In bachelor‘s thesis 
principles and methods of corpus usage on the grid environment was analysed and tested. 
Date of publication: 2.08.2007 
Name of institution of submission: Vilnius University 
Place of publication (city, country): Vilnius, Lithuania 
Language used: Lithuanian 
Intellectual property rights (e.g. public, ©IFJ PAN): VU 
Availability (e.g. via email, or in printed form): e-mail.  
 
19. Title: Harvesting National Language Text Corpora from the Web 
Type (MSc/PhD, paper): paper 
Name(s) of author(s): Jānis Džeriņš, Kristaps Džonsons 
Description of content (e.g. abstract, maximum about 500 words): When developing linguistic 
applications, a quality text corpus is indispensable. Hand-selected literary texts from various domains 
are predominantly used.  An additional difficulty for smaller languages, such as Latvian, is that 
balanced, high-quality corpora are either not available or of very limited size. In our paper, we 
consider these problems and show solutions implemented in our system. The SemTi-Kamols project’s 
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NLP tool has turned out to be a very computationally intensive challenge, and the BalticGrid 
infrastructure was used to sort the first raw corpus of approximately 1 Billion words. 
Date of publication: October 2007 
Name of journal/periodical/institution/conference/workshop… of submission: Third Baltic 
conference “Human Language Technologies”, 4-5 October 2007, Kaunas, Lithuania 
Place of publication (city, country): Kaunas, Lithuania 
Web page for information (if any): http://conference.vdu.lt/index.php?cf=7 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): IMCS UL 
Availability (e.g. via email, or in printed form):  
 
20. Title: Dynamic User Management in the BalticGrid Project 
Type (MSc/PhD, paper): paper 
Name(s) of author(s): M. Jankowski, N. Meyer 
Description of content (e.g. abstract, maximum about 500 words):  
Date of publication: 24.10.2007 
Name of institution of submission: PSNC 
Name of journal/periodical/institution/conference/workshop… of submission: The eChallenges e-
2007 Conference & Exhibition, Hague, 24-26.10.2007 
Place of publication (city, country): Hague, the Netherlands 
Web page for information (if any): http://www.echallenges.org/e2007 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): PSNC 
Availability (e.g. via email, or in printed form): e-mail. After the conference – printed. 

 

21. Title: Ab initio oscillator strengths and transition probabilities in oxygen-like Cr XVII 
Activity/Task: Paper 
Name(s) of author(s): Pavel Bogdanovich, Rasa Karpuškienė  
Description of content (a summary, maximum about 500 words):  
Ab initio energy spectra of the ground configuration 2s22p4, the excited configurations 2s2p5, 2p6, 
2s22p33s, 2s22p33p, 2s22p33d, 2s2p43s, 2s2p43p and 2s2p43d of oxygen-like chromium Cr XVII have 
been calculated using the configuration interaction method. The wavelengths, oscillator strengths and 
the emission transition probabilities from configurations 2s22p33l and 2s2p43l are obtained. The 
radiative lifetimes of excited levels are also presented. 
Date of publication: 4 March 2008 
Name(s) of newspaper(s) of publication: Atomic Data and Nuclear Data Tables 
Web page for information (if any): http://www.sciencedirect.com/science/journal/0092640X 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): Atomic Data and Nuclear Data Tables 
Availability (e.g. via email, or in printed form):  
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http://www.sciencedirect.com/science/journal/0092640X 
doi: 10.1016/j.adt2008.01.002 
 
22. Title: Modeling of Charge Carriers’ Movement at Conducting Polymer Modified Electrods 
Activity/Task: Paper  
Name(s) of author(s): Valdas Jasaitis, Feliksas Ivanauskas 
Description of content (a summary, maximum about 500 words):  
This research presents a mathematical model analyzing electrochemical processes occurring at 
electrodes covered with thin film of a conducting polymer. The model takes into account the diffusion 
of solution species into a polymer film, the diffusion of charge carriers within the film, and a chemical 
redox reaction within a film. The aim of this work was ti find the location of a mean reaction zone that 
is of a great interest relate to the optimization of the parameters of electrocatalytic system for the best 
performance. It has shown that electrocatalysis of solution species at conducting polymer modified 
electrodes within the polymer film rather than at the outer polymer/solution interface. 
Date of publication: 23 November 2007 
Name(s) of newspaper(s) of publication: 20th Nordic Seminar on Computational Mechanics 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): NSCM 20 
Availability (e.g. via email, or in printed form): email 
 
23. Title: Computational Modeling of the Substrate Wash off in Electrobioanalytical System 
Activity/Task: Paper  
Name(s) of author(s): Mantas Puida, Feliksas Ivanauskas, Valdas Razumas 
Description of content (a summary, maximum about 500 words):  
This research presents a mathematical model of solid-supported lipase substrate wash off in 
electrobioanalyticalsystem. The model assumes that substrate of enzyme is located on gold plated 
electrode, which is placed into solution under study.The model developed and simulation results 
demonstrate that substrate wash off is an important factor in operation of such electrobioanalytical 
suystem 
Date of publication: 23 November 2007 
Name(s) of newspaper(s) of publication: 20th Nordic Seminar on Computational Mechanics 
Language used: English 
Intellectual property rights (e.g. public, ©IFJ PAN): NSCM 20 
Availability (e.g. via email, or in printed form): email 


