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Disclaimer 

This document is prepared by PricewaterhouseCoopers SIA based on the information provided to us 
by our Client. In preparing this document, we do not accept the liability provided for in the contract 
concluded between PricewaterhouseCoopers SIA and the Client if the document is intended to be 
used for some other purpose or if the document is used by a third party to whom this document has 
become available without our knowledge. 

The reader of this document agrees that neither PricewaterhouseCoopers SIA nor its partners, 
attorneys at law or its employees assume any liability arising out of a contract or a tort, loss or expense 
that the reader may incur in accessing this document. In addition to the foregoing, the reader of this 
document agrees that this document may not be cited or quoted either in its entirety or in any part 
thereof without the prior written consent of PricewaterhouseCoopers SIA. 

Moreover, please note that: 

1. We carried out our work in accordance with the instructions provided by our Client and only 
for the benefit of our Client, thus the information provided in this document may not contain 
information or procedures that might be necessary for the reader of this document. 

2. We based our comments on provisions of law in force as at the date of this document, as well 
as on interpretation and practice, known to us as at the date hereof, resulting from court and 
administrative judgements and decisions, as well as jurisprudence, applying to the subject 
matter of our comments. Courts and administration authorities may come to different 
conclusions. We will not monitor and/or be responsible for the effects of any subsequent 
changes in law and/or its interpretation, which may impact the validity of our conclusions. 

3. We assumed that facts and documents provided to us are true, accurate, complete, and 
adequately reflect factual and legal issues subject to our analysis and they do not relate to 
actions solely or mainly driven by and/or resulting in tax benefit. We have not conducted any 
independent investigation or verification thereof. 

Our comments are addressed to our Client only and governed solely by the contract (including 
standard terms of business) between the Client and PricewaterhouseCoopers SIA, unless otherwise 
agreed in writing. We do not accept or assume any liability, responsibility or duty of care in connection 
with the use of, or reliance on, our comments for any purpose other than that specified in the contract, 
or to any other person who may gain access thereto. 

Our comments are covered by the professional secrecy of a legal counsel and benefit from client-
attorney privilege.   



 

 
 

2 
 

 

Table of contents 
 

Disclaimer 1 

Abbreviations 3 

Introduction and purpose of the document 5 

Defining mission, vision and main principles for the concept of a development strategy 6 

Swot Analysis 7 

Strategic goals and development activities 10 

Annex 1: Status and uniqueness of IMCS UL 15 

Annex 2: Strategic context 18 

Annex 3: Research program of IMCS UL 20 

Annex 4: Self-assessment on 01.03.2020 23 

 

  



 

 
 

3 
 

 

Abbreviations  

Abbreviation Definition 

PWC PricewaterhouseCoopers SIA 

HPC  High-performance calculations 

DANTE, now the GÉANT 
Association 

Delivery of Advanced Network Technology to Europe 

EC  European Commission 

ERA  European Research Area 

ERDF European Regional Development Fund 

ERI  European Research Infrastructure 

ERIC  European Research Infrastructure Consortium 

ESFRI  European Strategy Forum on Research Infrastructures 

EU  European Union 

EUR  Euro 

FP7  7th Framework programme 

H2020 European Innovation and Science Program – Horizon 2020 

IaaS  Infrastructure as a Service 

ICT  Information and Communication Technology 

GDP Gross Domestic Product 

MES RL The Ministry of Education and Science of the Republic of Latvia 

KET  Key Enabling Technologies 

KPI  Key Performance Indicators 

UL University of Latvia 

IMCS UL Institute of Mathematics and Computer Science, University of Latvia 

IMCS UL SC IMCS UL Scientific Council 

LAS Latvian Academy of Sciences 

LCS Latvian Council of Science 

CM  The Cabinet of Ministers 

NGI  National Grid Initiative 
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NREN  National Research and Education Network or Specialized data 
transmission network for public research and education 
environments 

OECD  Organization for Economic Cooperation and Development 

FTE Full-time equivalent 

PRACE  Partnership for Advanced Computing in Europe 

PWC  PricewaterhouseCoopers SIA 

R&D Research and development 

RDI  Research, development, innovation 

RI  Research Infrastructure  

RIS3  Scientific strategy of the European Union: "Smart materials, 
technologies and engineering" 

PRACE Partnership for Advanced Computing in Europe 

RTU  Riga Technical University 

SWOT Strengths-Weakness-Opportunities-Threats analysis 

TRL  Technology readiness level 

RCNI Research Center of National Importance 

AES Advanced Encryption Standard 

ECSEL   Electronic Components and Systems for European Leadership 
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Introduction and purpose of the document 

IMCS UL is a Scientific Institute in Latvia, providing research functions interlinking with 
requirements of the society. The activities of the Scientific Institute have contributed to the 
development of such key directions as: 

1. Artificial intelligence and Computer Linguistics, including novel machine learning 
algorithms and language corpora.   

2. Research of the real-time Systems and participation in the creation of International 
real-time broadcast technology standards; 

3. Creation and Development of the Latvian network security function, in junction with the 
[.lv] zone services, where researchers develop knowledge of the processes of Big Data 
and security challenges in real-time, on a day-to-day basis; 

4. Bioinformatics and biomedical informatics. 

All of the aforementioned would not be achieved, if scientific work was only a part of 
fundamental science, applied science or innovation. Therefore, the result of this work has been 
profoundly supported by balancing between the professional and the fundamental science. 

In 2013, IMCS UL was evaluated in the regular evaluation process carried out by the Latvian 
state, in cooperation with international evaluators (Research Assessment Exercise, 2013). In 
line with the Assessments Exercise, the Engineering and Computer Science direction of IMCS 
UL had a strong infrastructure, and it attracts a substantial amount of funding. The international 
socio-economic impact of the Real Time Systems group is substantial. 

Based on the constructive feedback from the evaluators, IMCS UL aimed to preserve and 
strengthen its advantages indicated by the evaluators, as well as to develop further the areas 
in which  further improvements were suggested. Therefore, IMCS UL adapted its strategy and 
took the following steps: 

• Merged Math science with Computer science by initiated joint projects;  

• Reinforced Mathematical Modelling by initiating collaborative projects with the industry 
to explore the Algorithmic Models of business systems, and their performance; 

• Adapted Management Model to highlight the participation in scientific projects at the 
European level, and to reach the threshold of 39 Project Applications, as of now; 

• Made active efforts to attract new doctoral projects as well as took actions aimed at 
developing and raising young doctoral candidates from the professional staff, ensuring 
that the time required for the thesis defence is reduced. 

Together with PWC, IMCS UL has outlined the concept of IMCS UL development strategy 
2020.- 2026. The fundamental principles and objectives of this document are summarized 
taking into account the objectives and principles of the National Development Plan of the State 
of Latvia and the science reform of the MES RL and the institutional evaluation. 

The document outlines strategic principles and operational objectives of IMCS UL, which will be 
referred to in day-to-day decision-making process and in the activities of the dedicated institute. 
The concept defines the IMCS UL vision, mission, research directions and actions that will help to 
achieve the strategic goals and desirable indicators. The concept is created in compliance with the 
Law on Scientific Activities (scientific activities include Science, Research, Innovation), OECD 
Frascati Manual, OECD OSLO Manual 2018, Guidelines on State aid for Research and 
Development and Innovation (2014/C 198/01), COMMISSION REGULATION (EU) No 651/2014, 
with what fixed support categories recognized as compatible with the internal market in application 
of Articles 107 and 108 of the Treaty.  
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Defining mission, vision and main principles for 
the concept of a development strategy 

1 

Mission of IMCS UL 

To carry out world-class targeted research, ensure knowledge transfer to the 
economy through higher education and cooperation with industry, and develop 
research-based technological solutions that create additional value in their everyday 
application. 

 

  

2 

Vision of IMCS UL 

Due to increasing academic knowledge and through performing applied research, it 
is possible to develop innovative ICT technologies and apply them in Latvia for a wide 
range of purposes. Such approach provides opportunity to balance the sustainable 
scientific growth of excellence with the practical need for applied research. Moreover, 
it is benefitting for public and private research. 

 
  

3 

Main principles for the concept of a development strategy 

• Scientific Excellence and Efficiency has been rooted in International 
Leadership and respective cooperation. 

• The establishment of organizational structure is focused on the value of 
outstanding scientific performance. Renewed organizational structure aims 
to support achievement of pre-defined objectives through attracting scholars 
from different branches, by highlighting scientific freedom and, thus, focusing 
on increasing the value of such a performance. 

• Big data as a base for deep learning. The datasets serve for the self-
adjustment of variable algorithms. Training datasets are fundamental for 
building international cooperation with the world's scientific organizations, in 
order to achieve the scientific excellence.  

• Infrastructural reuse is subordinated to several task-solving challenges. The 
infrastructure itself has been open to a variety of applications, not only limited 
to scientists’ infrastructure. In each and every task-solving exercise, the 
infrastructure has added a practical value. 

• Open science - The balance of fundamental and Applied/Professional 
science. To be open to applied applications, to highlight the re-use of the data 
and methods obtained, by highlighting fundamental research as a basis for 
applied activities. 
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Swot Analysis  

 
Strengths 

 

 
Weaknesses 

 

• Presence of world-class research groups 
(e.g. in machine learning or fuzzy 
mathematical structures), focus on high-
profile research; potential to extend the high-
profile research for the benefit of the 
community. 
 

• Historically accumulated research and 
development experience in a wide range of 
theoretical and practical research and 
development areas. 
 

• Well-established high-quality internationally 
recognized practical research and 
development to fulfil the societally important 
tasks of cyber-security incident response and 
national top-level domain name 
administration. 
 

• Efficient computing and networking 
infrastructure to support the research and 
networking needs of the Institute researchers 
and to serve the larger research community 
in Latvia. 
 

• Large number of well-qualified researchers, 
including active and well-motivated young 
researchers; potential to extend the high-
quality research output. 
 

• Research and development in areas of 
mathematics and computer science that are 
of high priority for national research as well 
as economy development. 
 

• Integration with University of Latvia and 
dedication to its values; this fosters wider 
research cooperation with University of 
Latvia structural units and research groups. 
 

• Active involvement of IMCS researchers in 
study processes at the University of Latvia 
and other universities in Latvia; enabling the 
knowledge transfer via higher education and 
recruiting new potential research personnel. 
 

 

• Uncertainty of research financing 
mechanisms. Limited research funding 
availability does not allow long-term 
research planning and pro-active research 
strategy implementation. The 
maintenance of research groups within 
inter-project phase and sticking to the 
growth of the research work volume are, 
therefore, difficult, as well. 
 

• The capacity of competition-based basic 
and applied research project attraction 
has to be increased. 
 

• Low number of students and young 
researchers working at the Institute, 
particularly in research. 
 

• The desired levels of high-profile research 
publication and international cooperation 
have not yet been reached. 
 

• Non-research work duties of research 
staff reduce the research capacity. 
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• Academic freedom of researchers and 
financial independence of IMCS UL structural 
units promotes the research and innovation 
initiative of individual researchers and 
research groups.  
 

• Contacts and cooperation among IMCS UL 
research groups working on fundamental and 
applied research, and experimental 
development. 
 

• Strong record of reliable research and 
development solution provision, both within 
international and national cooperation. 
 

• Long-standing experience of research and 
development of high-quality ICT solutions of 
national importance. 
 

• Strong cooperation with enterprises and 
government institutions in joint research 
project and contract research. 
 

• Availability of modern high-performance 
computing and networking infrastructure, its 
usage in research projects.  
 

• Renovation and expansion of the physical 
building to host more researchers. 

 
 

 
Opportunities 

 

 
Threats 

 

• Fast-growing ICT industry in Latvia provides 
opportunity for research serving industry 
needs and join research projects. 
 

• Increasing industry and public sector 
demand for machine learning application 
development provides opportunity for 
growing the Institute’s machine learning 
research scope and capacities in terms of 
practical research funding, innovative 
application development and spin-off 
company creation. 
 

• The Institute cyber-security data and 
research capacities in the context of both 
national and global priority of cyber-security 
development provides research and 
development opportunities, including 

 

• National higher education and research 
policy reform does not provide options to 
integrate academical, practical research, 
and higher education. 
 

• Insufficient level of state research and 
technology development funding, 
including low research institution base 
financing level, and low level of funding of 
competitive research funding schemes 
makes it difficult to obtain the financing 
necessary to achieve the research 
objectives of IMCS UL. 
 

• Inadequate role for mathematics, 
computing and information technology in 
state economy development plans. 
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research funding attraction from both 
national and European research programs. 
 

• Presence of experts from various fields 
provides opportunities for advancing multi-
disciplinary and applied research. 
 

• Increasing need for data analysis and 
intensive research provides opportunities for 
further efficient usage of the Institute’s high-
performance computing infrastructure by 
internal and external research teams. 
 

• Understanding the necessity of mathematics 
knowledge presence within the academia, 
together with successful mathematics 
research at the Institute provides opportunity 
for growing and strengthening the 
Mathematics research direction at the 
Institute. 
 

• The presence of scientific capacities and 
practically oriented laboratories makes it 
possible to develop synergistic research, 
such as, using machine learning techniques 
in the field of analysis and prevention of 
security incidents. 
 

• The close relationship between Institute’s 
research targets and competences with 
practical use cases in industry and public 
sector provides opportunities for contract-
based research development. 
 

• The long-standing cooperation with 
enterprises (e.g. LETA in language 
technology domain) provides opportunity for 
efficient research result evaluation, as well 
as applied research together with industrial 
partners. 
 

• The opportunity of creating start-ups based 
on knowledge long-formed in the artificial 
intelligence laboratory. 
. 

 
 

• Large number of well qualified students 
study outside Latvia, thus are unavailable 
for research institutes in Latvia. 
 

• Competition for the best personnel with 
the industry that offers significantly higher 
financial rewards to students from very 
early in their carriers (e.g. starting from 
the 1st or 2nd study year). 
 

• Lower researcher wages in Latvia 
comparing to European countries makes it 
difficult to attract foreign researchers. 
 

• Unreadiness of Latvian enterprises to 
invest in research-intensive solutions. 
 

• Increase of the administrative burden for 
research organizations from national 
research and development policy, that 
require a large amount of human 
resources. 
 

• Insufficient recognition within research 
policy of specific research quality criteria 
and their target levels for mathematics, 
computer science and information 
technology. 
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Strategic goals and development activities 

Between 2020 and 2026 IMCS UL is willing to develop in the following directions: 

• Scientific Excellence as an increase  of the number of publications in high-profile journals 
and conferences and increase of publication impact via citation in the number of scientific 
publications available in internationally recognized databases and journals, as well as the 
building of new partnerships with Scientific Institutions in other countries and the industry.  

• The building of Scientific Careers to increase scientific staff capacity. 

• To increase the efficiency of the Internal Processes to build the organizational 
processes of IMCS UL in such a way as to reduce the administrative burden for its scientific 
employees, who carry out their PR and related administrative activities. 

• Create Spinoff – new and promising enterprises based on the accumulated knowledge, 
in cooperation with the National Innovation base holders. 

• New services – building services for the industrial needs on the basis of knowledge and 
infrastructure 

In order to achieve the set targets, IMCS Ul has outlined the plan of development activities.  

 

Development activities 

1. Academic, Applied/ Professional  Research  and technology transfer centre 

 

By 2021, the Academic Research and Applied/Professional Research Science Centre will be 
set up with targeted work to promote science as a service: 

• professor as a service, both face-to-face lectures and the creation of a professor's digital 
twin, thereby increasing the amount of additional money needed for science and 
facilitating the transfer of knowledge into the economy; 

• re-use of scientific infrastructure by adapting to market demand. 

This development activity could serve as a basis for the development of Spinoff enterprise 
culture. Spinoff enterprises can be developed through existing business support environments, 
such as UL and LIAA business incubators, bringing together scientific achievements in 
addressing economic challenges. IMCS UL is already in the process of creating a Spinoff 
company, which will implement a gene sequencing solution based on knowledge accumulated 
so far. 

A combination of academic applied (academic, scholar, pure research) and professional 
(Applied/Professional Research) science can best ensure the commercialization of science and 
improve the process of technology transfer (TRL). Build spinoff companies in collaboration with 
the industry using existing innovation tools. By 2022, create at least one new company that 
would be able to operate independently with the aim of adapting the knowledge acquired by the 
Institute to specific industrial applications. 

This activity provides for the provision of a full research cycle (TRL0-TRL7), (science, research, 
innovation) in the Institute, the centre will be an environment for newly developed services or 
products and will provide initial operational activities as well as for full lifecycle. Lasting action 
by IMCS UL shows the transition of one idea over all cycles until it is placed on the market (e.g. 
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Network provider services, hosting, domain names (State function order), data security (national 
function order)). The planned duration of activity – 2022. 

 

2. Implementation of higher education and science reform at the institute 

The MES RL plans to transform the scientific environment into a newer organizational structure 
for scientific activities. IMCS UL's focus is to build international competitiveness and scientific 
excellence. 

Ensuring reform of the Institute for 2020-2021, in accordance with the 04.03.2020 Cabinet of 
Ministers Order No.94 government-approved Conceptual Report on "Changing the internal 
governance model of institutions of higher education" the status of the Institute envisaged in this 
strategic concept is the Centre for Applied Science, with its legal independence, which is actively 
involved in the development of evidence-based science with a strong focus on research and 
transfer of innovative technologies to the economy. Negotiations on enhanced cooperation with 
industry are scheduled to start as early as 2021, following the adoption of the regulatory 
framework for the reform of science. A separate, detailed activity plan will be drawn up by 2022. 

 

3. Supervision in the activities of the Institute by the Ministries of Defence and 
Transport 

Maintain and strengthen applied research accordingly with the supervising action of the 
Ministries of Defence and Transport. As the work is related to state secrets and critical 
infrastructure, the Institute's activities in this respect are not subject to the expertise of external 
councils, as accepted in classical academic science. 

 

4. Supervisory function of the University of Latvia in the role of the founder 

This strategy following the tradition envisages close cooperation with the University of Latvia. 
This cooperation includes the principle of more effective management by transferring the 
Institute's financial (accounting) data to UL, the inclusion of other information of generalized 
content into registries and circulation of UL. 

 

5. Value-oriented organizational structure of scientific work 

The strategic concept envisages transforming the scientific management model of the Institute 
from a strictly hierarchical administrative to staffing an open, dynamic set up of research teams 
(researchers) according to the needs of a specific project. This management body operates on 
a voluntary basis both for researchers and laboratories alike. 

This unit of the institute is to be established step by step, starting with involving the one 
responsible employee. Group funding should be obtained from external funds without placing a 
burden on project executors and thereby reducing the competitiveness of projects in the market. 



 

 

 
 

12 
 

 

6. Hosting professional management groups establishment 

The concept envisages broadening the knowledge gained through the Institute's projects in the 
programs of higher education by following regulatory requirements defined in the reform of 
higher education institutions. The realization of this task is achievable through the Visiting 
Professor mechanism. Management of the Institute establishes a register of available lectures, 
concludes cooperation agreements with Latvian / international higher education institutions 
regarding the accomplishment of the duties provided by the IMCS UL: guest lectures, student 
practice at the Institute, use of computer resources, provision of masters courses and doctoral 
courses, provision of student topics, including doctoral topics. 

This unit of the Institute to be established step by step, starting with the involving of one 
responsible employee. Group funding should be obtained from external funds without placing a 
burden on project executors and thereby reducing the competitiveness of projects in the market.  

 

As part of the activity, an efficient administrative framework for day-to-day support for new 
services is to be organized, assessing which of the day-to-day support functions would be 
outsourced. Planned duration of activity – 2022. 

 

7. Linking to the teaching process in higher education 

The experience gained in scientific work at the Institute improves the quality of higher education, 
as lecturers not only have academic experience but also real research experience gained 
through research projects. For some courses, such an approach can ensure the quality of 
teaching not only for one university but for several universities. A narrow-specialized professor 
at one university is not secured for full time in the field of his/her knowledge narrow 
specialization, but, due to the lack of full-time work, devote the work to a broader content 
curriculum.    

It is our intention that in the future the IMCS UL will establish wide cooperation with several 
higher education institutions in all fields of the IMCS UL core activities. Employees will be more 
actively involved in the teaching of specialized courses, offering higher education institutions 
their own infrastructure, as well as student involvement in projects. It is intended to change the 
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approach of the Institute in reading courses by organizing it with a visiting professor (guest 
lecturer) mechanism in higher education institutions. It is planned to conclude Cooperation 
Agreements with several higher education institutions, in particular with regional and 
international universities.   

 

8. Increasing the number of students in the IMCS UL activities 

The IMCS UL follow the higher education development plans of the UL, including the forecast 
of the number of the students. The IMCS UL actively participates in higher education process 
and the University of Latvia's Computer Science Master's degree in Faculty of Computing  is 
physically located in the premises of the Institute, accordingly the IMCS UL has better 
opportunities to engage students in project and work execution. By continuing to develop the 
strong directions, IMCS UL also  generates additional interest from a younger audience of 
researchers. IMCS UL are actively working to attract and retain young researchers in the long 
term, through the new strategic activities and towards 2026, the aim is to attract the following 
number of students: 

IMCS UL employees who study groups 2019 2026 

Doctoral students (including applicants for doctor's degree). 13 30 

Students studying for Master's degree 6 12 

Undergraduate students 7 12 

Young scientists 23 30 

 

 

9. Staff mobility and development policy 

The IMCS UL operates in accordance with the UL coordinated employee mobility plan in 
accordance with science policy, opportunities provided by law for scientific activities. Thus 
Institute's ability to implement an expanded mobility policy is limited. The main priority of IMCS 
UL is the long-term cooperation with leading EU science centres,  research centres outside EU 
(USA, China) and with neighbouring countries - Ukraine, Estonia, Lithuania, Belarus. 
Cooperation includes joint research projects, the exchange of experience, including the 
involvement of scientists in projects on both sides. The IMCS UL involve the foreign researchers 
necessary for the implementation of projects, as well as invites the professional guest lecturers. 
The IMCS UL implements a policy for former employees returning, who are currently active in 
scientific activities at leading foreign institutes, to work at the IMCS UL or maintain project-level 
collaboration. The Personal Mobility Policy will be clarified in the context of the creation of new 
services. 

Ways will be targeted to reduce financial uncertainty among scientists by increasing the basic 
funding available. 
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10. Update of the Strategic Concept 

This document has been prepared in accordance with the 04.03.2020 Cabinet of Ministers Order 
No.94 government approved Conceptual Report on "Changing the internal governance model 
of institutions of higher education", where the eligibility criterion set out in Table 2 by the scientific 
institutions is "taking into account the outcome of scientific work in international evaluation  - in 
the medium term envisages integration into the structure of the higher education institution or 
become a Centre for Applied Research and Technology Transfer". This government decision 
setting execution requirements and applicable laws and legislation will be adopted in the first 
half of next year, therefore, the full IMCS UL strategy will be clarified during this period. This 
document provides a framework for a strategy document. Detailed development of the strategy 
will be carried out by 2022 

In order to ensure successful implementation of the development measures planned in the IMCS 
UL strategic concept, as well as to update the strategic concept, it is necessary to regularly 
monitor the achievement of the research goals and results by analysing the differences in the 
actual performance from the planned and evaluating reasons for those differences. It is 
necessary to carry out a regular revaluation of research and development directions, and as well 
as update SWOT analysis by keeping current information in mind. 
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Annex 1: Status and uniqueness of IMCS UL 

1.1 Timeline of the IMCS UL 

IMCS UL was established on 11th November 1959. Implementing changes in policy on the status 
of scientific institutions in Latvia, the IMCS UL has been re-registered several times. In 1992 IMCS 
UL was registered as a state-owned company. Reorganization was carried out on 1st of April 2006, 
and IMCS UL was transformed from a state non-profit scientific enterprise, non-profit organization 
to the Agency of the University of Latvia "Institute of Mathematics and Computer Science of the 
University of Latvia" (17.03.2006. Cabinet of Ministers Order No 182, decisions of the Senate of 
UL 31.10.2005. No 124 and 27.03.2006. No 171) with legal entity rights (26.06.2006. decision of 
the Senate No 220). Regulations set by The Cabinet of Ministers of the Republic of Latvia 
determines that the IMCS UL is the legal successor to all liabilities of the previous company. 

Starting from 16th of May 2006 the UL Institute of Mathematics of the Latvian Academy of Sciences 
(hereinafter - LAS) has become a part of the IMCS UL (09.05.2006. Cabinet of Ministers Order No 
321 and 27.03.2006. decision of the Senate of UL No 165). 

In 2006, along with the reorganization, IMCS UL has been removed from the Commercial Register.  
The IMCS UL is registered in the Register of Scientific Institutions of the Ministry of Education and 
Science of the Republic of Latvia (Certificate No 351013 of 20.04.2006.), the registration number 
of the Institute's taxpayer is 90002111761, but in the VAT register IMCS UL is registered on 20th 
April 2006 under number LV90002111761. 

In 2008, IMCS UL was registered in the EU Register of Scientific Institutions - PIC number 
999645723. 

On 24th of November 2015 with the Cabinet of Ministers order about the UL Agency - Scientific 
Institute "UL Institute of Mathematics and Computer Science" transformation into the University of 
Latvia Scientific Institute - a derived public person - "The Institute of Mathematics and Computer 
Science of the University of Latvia". On this date, the Cabinet of Ministers also approved the new 
IMCS UL Regulation (Order No. 739, Protocol No. 62, § 12). Simultaneously with these decisions 
of the Cabinet of Ministers, the building in Riga, Raina Boulevard 29 of the IMCS UL was 
transferred to the ownership of the IMCS UL. In 2020 additional construction in the building branch 
is being carried out and in the yard were built two more floors of a total of 400 square meters.  

On 14th of December 2015, IMCS UL was registered in the Register of Scientific Institutions of the 
Ministry of Education and Science of the Republic of Latvia with a new Certificate number - No. 
381013. 
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1.2 Recognition by the State and National framework for action 

The national framework for the Institute's activities influences strategic decisions. It should be 
noted that the delegation of these functions to the Institute has been granted, bearing in mind, that 
the further development of these directions is based on the need for research. 

  

1.2.1 Award for IMCS UL from the Cabinet of Ministers of the Republic of Latvia 

With 22.10.2019 Cabinet of Ministers Order No 523 IMCS UL was awarded with a Certificate of 
Recognition  

About the Cabinet of Ministers Certificate of Recognition awarding: 

• Support the Cabinet of Ministers Awards Council proposal and in accordance with 5th of 
October 2010 Cabinet of Ministers Regulation No. 928 "Procedure for Establishing Awards 
for State Institutions and Local Governments" paragraph 58 to award with the Cabinet of 
Ministers Certificate of Recognition:  

• the University of Latvia Scientific Institute - a derived public person - "The Institute of 
Mathematics and Computer Science of the University of Latvia" for a significant and long-
term contribution to the development of the information and communication technology 
sector in Latvia.  

 

1.2.2 The IMCS UL has a monitoring function determined by the Law on the Security of 
Information Technologies. 

Laid down by the Law on the Security of Information Technologies Section 5. Tasks and Rights of 
the Security Incidents Response Institutions, (1) Institute of Mathematics and Computer Science, 
University of Latvia: 

1) shall maintain a unified representation of activities in progress in the electronic information 
space; 

2) shall provide support for the prevention of an information technologies security incident or co-
ordinate the prevention thereof; 

3) shall maintain, in a publicly accessible way, recommendations regarding the prevention of the 
current risks of information technologies, drawn up according to the current threats; 

4) shall conduct research work, organize educational measures, training and instruction in the field 
of the security of information technologies; 

5) shall provide support to State authorities in the protection of State security, as well as detection 
(investigation) of criminal offences and other violations of the law in the field of information 
technologies, conforming to the restrictions specified in the laws and regulations regarding data 
processing; 

6) shall supervise how the State and local government institutions, basic service providers, digital 
service providers, and electronic communications merchants fulfil the obligations specified in this 
Law; 

7) shall co-operate with internationally recognized information technologies security incidents 
response institutions (teams); 

71) shall inform the Ministry of Defense regarding the security incident referred to in Section 6, 
Paragraph 2.1 of this Law which has a significant impact on the continuity of the basic service, and 
inform the competent authority of another European Union Member State regarding the security 
incident which has a significant impact on the continuity of the basic service in the particular 
Member State.  Within the meaning of this Law the competent authority of a European Union 
Member State is an institution selected by the European Union Member State which is responsible 
for the information technologies security of the basic service provider and the digital service 
provider in the particular Member State, and supervises the operation thereof; 
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72) shall inform the Ministry of Defense regarding the security incident referred to in Section 6, 
Paragraph 2.1 of this Law which has a significant impact on the provision of a digital service, and 
inform the competent authorities of other European Union Member States if such security  incident 
has a significant impact on the provision of a digital service in at least two European Union Member 
States; 

73) shall inform the Digital Security Supervisory Committee regarding the established non-
conformity of the requirements for information technologies security of the basic service provider 
or the digital service provider with the laws and regulations regarding the requirements for 
information technologies security, and regarding any detected cases when the basic service 
provider or the digital service provider has failed to report a security incident in accordance with 
Section 6, Paragraph seven of this Law; 

74) may ask the Ministry of Defense to send information to points of contact of other European 
Union Member States regarding the security incident referred to in Section 6, Paragraph 2.1 of this 
Law which has a significant impact on the continuity of the basic service or the provision of the 
digital service in the particular Member State.  Within the meaning of this Law a point of contact of 
a European Union Member State is an institution selected by the European Union Member State 
which is responsible for the information technologies security of the basic service provider and the 
digital service provider in the particular Member State, and coordinates cooperation, ensuring 
cross-border cooperation with other Member States, the Cooperation Group established by the 
Directive on security of network and information systems (hereinafter - the NIS Cooperation 
Group), and the network of Computer Security Incident Response Teams (hereinafter - the NIS 
CSIRT network); 

75) shall cooperate with the NIS CSIRT network; 

8) shall fulfil other obligations specified in laws and regulations. 

The fact that this work is related to the state critical infrastructure and state secrets, influences the 
strategic decisions of the IMCS UL as well as the order of the institute management. 

 

1.2.3 IMCS UL has obtained the registration rights of the highest-level domain “.lv” (national 
level) by tendering procedure 

On grounds of the Section 5, Paragraph 3 of the Electronic Communications Law and the Cabinet 
of Ministers 01.07.2014. Regulations No. 366 "the requirements to be set and the procedure for its 
recognition of the holders of the top level domain .lv registry - the corporation assigning Internet 
names and numbers", The Ministry of Transport by its decision No. 03-02 /745 of the 23d of 
February 2015 "About the recognition of the holders of the top level domain .lv registry - the 
corporation assigning Internet names and numbers" decided to recognize the Institute of 
Mathematics and Computer Science of the University of Latvia as the system maintainer of the top 
level domain .lv registry - the corporation assigning Internet names and numbers. 

Set requirements for the holders of the registry by the Cabinet of Ministers Regulations No. 366:  

• ensure continuous accessibility of the top level domain .lv zone for Latvian and foreign users; 

• ensure continuous availability of the electronic numbering system (ENUM) zone; 

• take the necessary technical and organizational measures to protect the Registry from 
security threats; 

• ensure that the data protection requirements specified in the Electronic Communications 
Law for the electronic communications merchant have been met.  

 

The IMCS UL was recognized as the holder of the Register because the Registrar may be a 
merchant registered in the Commercial Register of the Republic of Latvia or a scientific institution 
registered in the Register of Scientific Institutions of the Republic of Latvia. Additionally IMCS UL 
is in the domain name root server database of the Internet name and numbering assignment 
corporation, as well as has a Certificate of the Internet name and numbering assignment 
corporation 
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Annex 2: Strategic context 

The activities of the IMCS UL are diverse: computer science and IT, mathematics, engineering and 
telecommunications, letonics, precision agriculture, including management science, training 
(student computer science Olympiads, the content for international Olympiads), museum, etc. 

IMCS UL provides the state with essential functions: 

• CERT.lv, which is delegated in the IMCS UL “Information Technology Security Law”, is 
being implemented by the Institute under the supervision of the Ministry of Defense; 

• The maintenance of .lv domain, which is supervised by the Ministry of Transport.  

Both functions can only be provided by a thorough knowledge of global technology development 
trends. Functions were delegated, considering their development and linking with the need for 
research. The work also involves extensive, regular international cooperation. Professionalism of 
our staff is evidenced by the fact that two of the Institute's staff are leaders of international 
professional working groups.   

The activities of the Institute were also positively evaluated by:  

• President of Latvia Raimonds Vējonis during his IMCS UL visit in 2018; 

• President of Latvia Egils Levits during his IMCS UL visit in 2019; 

• Minister of Defence Artis Pabriks visit in 2020; 

• Cabinet of Ministers awarded with the Cabinet of Ministers diploma in 2019. 

For the Institute to retain the professionalism of its high-level staff and successfully continue to fulfil 
the functions delegated by the State:   

• the Institute needs to be involved in international research projects both in fundamental 
and applied research;  

• act as a separate legal entity to ensure direct control over the execution and development 
of works by the responsible ministries (Ministries of Defense and Transport);  

• is necessary the direct involvement of the responsible officials of the Institute in decision-
making in the work of CERT.lv with state secrets; 

Throughout the history of the IMCS UL, scientific work has been closely linked to the curriculum 
(study programs) of the University of Latvia's Faculty of Computing and Faculty of Physics, 
Mathematics and Optometry. In 1994, the Institute was the first to establish the master's degree 
studies in computer science in Latvia, which the Institute still maintains in its premises and provides 
with computer resources. The Institute and the faculties mentioned before maintain this position in 
any allowable organizational reforms.   

In 2020, according to the order of MES (IZM), Technopolis will carry out the scientific evaluation of 
the IMCS UL. In order to provide Technopolis experts with the information they need to evaluate 
the scientific institution, in addition to the IMCS UL Self-Assessment Report on its performance by 
2018, the Institute, in collaboration with PWC, is developing very compact self-assessment report 
documents, that are placed in NZDIS system and extends the news about the Institute.   
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The differences between applied and fundamental work 

  

Academic Research Professional Research 

• Also called as Scholarly Research 
Seeks to add to a larger “body of 
knowledge” 

• Also called as Applied 
Research Seeks to find solutions to 
instant problems and issues 

• Questions tend to be more 
conceptual 

• Problems tend to be more practical 

• Theoretically focused • Organizationally focused 

• Findings are generally made public • Findings are generally kept private 

• Results generally spur ideas and 
questions for future research 

• Results are generally used internally 
to make decisions and set up 
strategy 

• Assessed through peer review by 
means of academic discipline 
standards 

• Assessed by client-organization 
and/or industry standards 

• Shared primarily through academic 
writings (doctoral dissertation, thesis, 
dissertation research, scholarly 
journals, academic conferences & 
presentations, academic articles and 
other publications (e.g., books) 

• Shared mainly through internal 
reports to reveal results; may also 
be shared more widely through 
professional conferences and 
industry/trade publications (e.g., 
articles, case studies, etc.) 
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Annex 3: Research program of IMCS UL 

The directions of academic and applied scientific actions are indicated in the research program, 
shown these directions integration into the European Research Area, and the potential of the 
Institute's staff to carry out the corresponding work to this direction.  The research program together 
with the rest of the strategy framework, provides an integrated approach to the implementation of 
all relevant aspects of IMCS UL development. 

 

3.1 Knowledge Engineering with Models, Ontologies and Diagrams 

Research in knowledge engineering is conducted at the Research Laboratory of System Modelling 
and Software Technologies in the following directions: 

• domain-specific modeling languages, model transformations, modeling tool development, 

• semantic technologies and tools (e.g. OWLGrEd, ViziQuer), ontology-based data 
modeling, 

• ad-hoc query languages for medical and other domain experts, 

• advanced graph diagram visualization techniques. 

 

3.2 Machine Learning and Computational Linguistics 

Research in machine learning and computational linguistics and is conducted at the Artificial 
Intelligence Laboratory (with participation of Research Laboratory of System Modelling and 
Software Technologies) in the following directions: 

• speech recognition and text-to-speech synthesis for Latvian, 

• syntactic and semantic parsing for multilingual information extraction and summarization, 

• multilingual natural language generation, 

• controlled natural language for knowledge representation (multilingual authoring, 
verbalization and querying of ontologies), 

• machine translation (statistical, neural, rule-based) 

• development of annotated Latvian language resources for natural language processing 
(NLP): lexicons, speech corpora, text corpora (incl. treebanks and sembanks), 

• computational lexicography and corpus linguistics, 

• deep neural networks for classical algorithm learning, 

• creation of Latvian language support resources 

• A multilingual FrameNet-based grammar and lexicon for controlled natural language 

• Impact of smatch extensions and character-level neural translation on AMR parsing 
accuracy 

 
3.3 Bioinformatics 

Research in bioinformatics is conducted at the Research Laboratory of System Modelling and 
Software Technologies in the following directions: 

• modelling and analysis of gene regulatory and other bio-molecular interaction networks, 

• motif search in protein structures and protein structure comparison, 

• analysis of NGS datasets, 

• algorithms for haplotype consistency analysis., 

• application of deep learning methods to analysis of bioinformatics and biomedical data, 

• software and data repositories for storing and analysis of bioinformatics and biomedical 
informatics data, 

• software for integration of data from bioinformatics and biomedical informatics data 
repositories. 
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3.4 Real-Time and Autonomous Systems 

Research in real-time and autonomous systems is conducted at the Real Time Systems Laboratory 
in the following directions: 

• development, rapid prototyping and testing of embedded software for autonomous 
systems, 

• development of mobile and autonomous embedded real time systems for continuous 
measurement of greenhouse gas (GHG) emission and other parameters in 
environmental monitoring and precision farming, 

• high-performance audio networking. 

Several successful European-level cooperative projects (COMP4DRONES (2019), AFarCloud, 
R3-COP, R5-COP, SmartOpenData, HABITATS, DEWI). 

Long-term research cooperation with TELOS Alliance (USA) and participation in AES (Audio 
Engineering Society, USA) standard creation. 

 

3.5 Mathematical Modelling and Numerical Analysis 

Research in mathematical modelling and numerical analysis is conducted at the Mathematical 
Technologies Laboratory in the following directions:   

• mathematical modelling, 

• numerical mathematics and analysis, 

• mathematical physics, 

• numerical methods for differential equations, 

• special finite-difference and averaging methods. 

 

3.6 Dynamic Systems Theory 

Research in dynamic systems theory is conducted in the following directions: 

• non-linear boundary value problems  

• qualitative research of ordinary differential systems, difference 
equations, impulsive systems  and their applications 

• linear and non-linear eigenvalue problems 

• dynamic and integral equations on time scales 

• dynamical systems modeling the evolution of network structures 
 

3.7 Many-valued Mathematical Structures 

Research on many-valued mathematical structures is conducted at the at the Mathematical 
Technologies Laboratory in the following directions: 

• Fuzzy logic-based mathematical structures and their applications, in 
particular, applications to financial analysis 

• Lattice- and quantale-valued algebraic and topological structures 

• Lattice-valued  syntopogeneous, uniform,  proximity and bornological 
structures 

• Rough sets, fuzzy rough sets 

• Fuzzy metrics, fuzzy categories 

• -Fuzzy relations, approximate-type systems generated by fuzzy 

• relations, fuzzy relational equations 
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The team working in this direction has intense international collaboration, in particular with Institute 
for Research and Applications of Fuzzy Modelling (IRAFM) in Ostrava, Czech Republik and the 
Institute of pure and appplied Mathematics of Jeonbuk National University, Jeonju, South Korea. 

 

3.8 Cybersecurity and Computing infrastructure  

Research on CERT.lv, NIC.lv, SigmaNet development activities, including research directions: 

• malware analysis; 

• building and running large-scale distributed Intrusion Detection System (nation-wide 
sensor network); 

• unstructured data analysis; 

• mathematical modeling of cyber conflict 

• in-depth custom security evaluations of embedded, Industrial Control, and Supervisory 
Control and Data Acquisition systems, and 

• computer security vulnerability assessments and technical technique and tool 
development. 

ICS/SCADA security testing laboratory  is now being set up for technical analysis of the security of 
industrial control system components in electrical and gas industries sectors. 

 

3.9 Large scale computing infrastructure, Infrastructure Integration in European Research 
Area- ESFRI 

Large scale computing infrastructure architecture is designed to address a wide range of research 
tasks and provide opportunities to address new challenges: Big Data, In Memory Computing, HPC, 
Data Streaming; Batch stream computing, GPU Computing, Data intensive computing. 
Virtualization with the ability to select the virtual server with required processor power, RAM, 
storage, and unified access to data resources is realized as Cloud Computing services and 
implemented through the Open Stack platform. 

Development of GEANT/CLARIN/ELIXIR/Baltic Large-Scale Computing services. 

3.10 Quantum computing research infrastructure 
 

• Quantum Computing Simulation (ProjectQ, Qiskit) 

• QKD Research Platform CLAVIS3 

We would join the QKD community of GEANT.  We have two short term goals : exposing the 
random generator in CLAVIS3 as a service to partners; integrating the QKD key generatorinto an 
existing cryptographic system, e.g., a VPN setup. 

3.11 Computer museum 

The museum is dedicated to preserve computing history in Latvia. Presentation of exabits of 
museum, history, analysis publications in Computing Museums conferences and Springer 
publications.  I.Opmane, R.Balodis.  IFIP WG 9.7 (Stockholm 2010 IFIP AICT 350, Poznan 2019 
IFIP AICT 549, IFIP AICT 387 2012) and SORUCOM -2011, 2017, etc..  
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Annex 4: Self-assessment on 01.03.2020 

1.1 Quality of the research 

Fundamental and applied research shall be evaluated as being of equal significance. 

Research by the institution possesses a very good standard of quality in terms of originality and 
importance. Work at this level can arouse serious interest in the international academic 
community, and international publishers or journals with the most rigorous standards of 
publication (irrespective of the place or language of publication) could publish work of this level. 

 

The IMCS research is published in prestigious international journals as: 

• Nature Communications 

• Information Sciences 

• Software and Systems Modeling 

• Language Resources and Evaluation 

• Fuzzy Sets and Systems 

• Differential Equations 

Details: IMCS self-evaluation report, Section 3.3 

In 2019 and 2020 there are new publications in: 

• Nature (J.Viksna among the authors of Pan-cancer analysis of whole genomes 

(2020) Nature, 578 (7793), pp. 82-93.) 

• Parallel Computing (Amaral, V., Norberto, B., Goulão, M., Aldinucci, M., Benkner, 

S., Bracciali, A., Carreira, P., Celms, E., Correia, L., Grelck, C., Karatza, H., Kessler, 

C., Kilpatrick, P., Martiniano, H., Mavridis, I., Pllana, S., Respício, A., Simão, J., 

Veiga, L., Visa, A. Programming languages for data-Intensive HPC applications: A 

systematic mapping study (2020) Parallel Computing, 91, art. no. 102584, DOI: 

10.1016/j.parco.2019.102584) 

• Software and Systems Modeling (Kalniņš A., Bārzdiņš J. Metamodel specialization 

for graphical language support. Software and Systems Modeling, Volume 18, Issue 3, 

1 June 2019, Pages 1699-1735; a print version of the same paper published 

electronically in 2018) 

• Beiträge zur Algebra und Geometrie (Cīrulis J., Cremer I. Correction to Notes on 

reduced Rickart rings, I. Representation and equational axiomatizations (Beiträge zur 

Algebra und Geometrie / Contributions to Algebra and Geometry, (2019), DOI: 

10.007/s13366-019-00477-4,  ISSN: 01384821) 

• Energies (Barmina I., Kolmickovs A., Valdmanis R., Zake M., Vostrikovs S., Kalis H., 

Strautiņš U. Electric field effect on the thermal decomposition and co-combustion of 

straw with solid fuel pellets. Energies, Volume 12, Issue 8, 22 April 2019, Article 

number 1522, ISSN: 19961073, DOI: 10.3390/en12081522) 

• Journal of Baltic Studies (Urek, O., Vulāne, A., Darģis, R., Tauriņa, A., Zīriņa, T., 

Simonsen, H.G. Latvian CDI: methodology, developmental trends, and cross-

linguistic comparison. Journal of Baltic Studies, Volume 50, Issue 3, 3 July 2019, 

Pages 285-305, ISSN: 01629778, DOI: 10.1080/01629778.2019.1590433) 

• Differential Equations (Lepins A. Method of Upper and Lower Functions and 

Fragmentation of Boundary Value Problems. Differential Equations, Volume 55, Issue 

6, 1 June 2019, Pages 859-861, ISSN: 00122661, DOI: 

10.1134/S0012266119060132) 
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• BMC Bioinformatics (Ruklisa, D., Brazma, A., Čerāns K., Schlitt, T., Vīksna J. 

Dynamics of gene regulatory networks and their dependence on network topology 

and quantitative parameters - The case of phage λ. BMC Bioinformatics, Volume 20, 

Issue 1, 31 May 2019, Article number 296, ISSN: 14712105, DOI: 10.1186/s12859-

019-2909-z; 

Viksna J., Melkus G., Celms E., Čerāns K., Freivalds K., Kikusts P., Lāce L., 

Opmanis M., Rituma D., Rucevskis P. (2019). Topological structure analysis of 

chromatin interaction networks. BMC bioinformatics, Volume 20, 27 December 2019, 

Article number 618, ISSN: 14712105, DOI: 10.1186/s12859-019-3237-z) 

 

In the machine learning area there is a paper by IMCS researchers at the most prestigious 
conference NeurIPS 2019: Freivalds K., Ozoliņš E., Šostaks A. Neural Shuffle-Exchange Networks 
- Sequence Processing in O(n log n) Time. Advances in Neural Information Processing Systems, 
Proceedings of the conference “Neural Information Processing Systems 2019” (NeurIPS 2019), 
Vancouver, Canada. 

There are also a number IMCS researcher publications in the prestigeous Springer Lecture Notes 
in Computer Science series, publishing proceedings from the worlds’ leading conferences in 
different computing and information technology areas (22 publications in 2013-2018, 3 publications 
in 2019). 

Detaills: IMCS UL web-page http://lumii.lv 

Publications in computing security area are also on rise (3 SCOPUS indexed publications in 2018 
and 3 SCOPUS indexed publications in 2019). 

The prizes won by IMCS research papers and contributions at prestigious international 
conferences also confirm the quality standard of IMCS research (cf. Section 6.3 and Section 1.2. 
in self-evaluation report): 

• SemEval 2016 trophy for the best result in Shared Task 8: Meaning Representation 

Parsing; 

• SemEval 2017 trophy for the best result in Shared Task 9.2: AMR-to-English 

Generation; 

• Artemis 2013 Recognition Award; 

• Artemis 2015 Exhibition Award; 

• ACM/IEEE Symposium on Logic in Computer Science 2016 “Test-of-Time Award”, 

https://lics.siglog.org/archive/test-of-time-award.html; 

• Best paper award at the Neural Abstract Machines & Program Induction (NAMPI) 

workshop, International Conference on Machine Learning (ICML), 2018. 

 

1.2 Impact on field of science 

Impact will be demonstrated through our forms of international scientific cooperation and 
collaborative institutions. The impact of the research will be described in the following sections:   

• Main important international collaborations; 

• Conference organizing and participation; 

• Researchers in international organizations 
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Main important international collaborations are: 

• European Bioinformatics Institute (EBI), UK- Research collaboration and exchange of 

expertise in bioinformatics projects of IMCS UL and EBI. Consortium partner in EU project 

CAGEKID Very high-profile publications (Nature Communications 2014, Nature 2020). 

• CLARIN ERIC European Research Infrastructure for Language Resources and Technology, 

IMCS UL is ERIC Member, maintain coordinating centre of CLARIN Latvia 

• The Telos Alliance Long-term R&D contract since 2000, development of high-performance 

(professional quality) audio networks. 

•  Audio Engineering Society Inc. (AES), Promotion and support of high-performance audio 

streaming interoperability: AES standard AES67; representation of The Telos Alliance in AES. 

• GEANT (GN, GN2, GN3, GN4, GN4PLUS) - IMCS UL is partner since 2000 

• EU NIS CSIRT network, and ENISA- CERT.LV is a full member of the EU NIS directive CSIRT 

network established in 2016. ENISA is running the secretariat for this network. CERT.LV has 

long working relationship with ENISA, with several ENISA workshops have been hosted in Riga, 

Latvia, in the IMCS UL premises (i.e., ENISA technical seminars in 2015 and 2016.), and being 

engaged in bi-annual pan-European exercise "Cyber Europe" planning, preparation and 

execution. 

• CENTR - Council of European National Top-Level Registries, NIC.LV regularly participates 

at CENTR events and workshops (Legal & Regulatory, Technical, Security, Marketing, 

Administrative, General Assembly). 

• NATO Cooperative Cyber Defence Centre of Excellence, CERT.LV has a long working 

relationship with NATO CCD CoE with collaborative research, training and technical exercise 

execution, co-organised exercises "Crossed Swords" and "Locked Shields. 

• AFarCloud - Aggregate Farming in the Cloud, H2020,  59 Participating organisations  

• ARTEMIS Industry Association, Netherlands- Umbrella for  Projects:  

R3-COP (Robust & Safe Mobile Co-operative Autonomous Systems), 

R5-COP (Reconfigurable ROS-based Resilient Reasoning Robotic Cooperating Systems), 

DEWI (Dependable Embedded Wireless Infrastructure), 

COMP4DRONES- Framework of Key Enabling Technologies for Safe and Autonomous Drones 
(new in 2019) 

• APTLD - Asia Pacific Top-Level Domain Association- Regular collaboration and 

presentations at their member’s meetings 

• Cooperation within new research projects (other cooperation in self-evaluation report, 

section 5.4):  

‒ Innovation and Networks Executive Agency (INEA)- Improving Cyber Security 

Capacities in Latvia EU Project (INEA/CEF/ICT/A2017/1528784) 

‒ Project BalticLSC of Interreg Baltic Sea Region 

‒ Universidad Politecnica de Madrid- Joint implementation of ECSEL project AFarCloud, 

together with 58 other partners 

‒ University of Oslo; UiT The Arctic University of Norway- Project consortium partner 

(NFI/R/2014/053) 
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Co-authored scientific publications: 

• Out of 322 publications in 2013-2018 indexed in SCOPUS or Web of Science, 49 publications 

are with a foreign co-author.  

 

Research cooperation via COST actions: 

• E.Celms in CA IC406 (cHiPSet), a high-profile publication (Parallel Computing) produced in 

this action, published in 2020; 

• A.Šostaks in management committee for CA 17124 (Digital forensics: evidence analysis via 

intelligent systems and practices)  

• J.Vīksna in management committee for IC1306 (Cryptography for Secure Digital Interaction),  

• J.Vīksna in management committee for CA15120 (Open Multiscale Systems Medicine 

(OpenMultiMed)), 

• J.Vīksna in management committee for CA15205 (Gene Regulation Ensemble Effort for the 

Knowledge Commons). 

• I.Skadina in Multi-task, Multilingual, Multi-modal Language Generation 

• I.Skadina in Multi-task, Multilingual, Multi-modal Language Generation 

• J.Viksna in Mathematical models for interacting dynamics on networks 

• I.Skadina in European network for Web-centred linguistic data science 

• I.Auzina in European Network for Combining Language learning with Crowdsourcing 

Techniques 

 

Conference organizing and participation: 

• IMCS UL is the organizer of the conference series Cyberchess (Cyberchess 2019, 2018, 

2017, 2016). for example, the 2019, 2018 conferences brought together over 600 participants, 

the 2019 conference was opened by the President of Latvia and the Minister of Defense. 

• IMCS UL is Conference organizer and co-organizer partner of TLDCON 2018, 2019 

• Conference organizing (e.g. A.Šostaks is a conference series program committee member for 

EUSFLAT, ISCAMI and FSTA),  

 

IMCS UL researchers in international organizations 

• B.Kaškina is the chair of GEANT Task Force TF-CSIRT: a forum for European CSIRT 

community to exchange experiences and knowledge in a trusted environment. 

• K.Sataki is the chair of the Council of the ccNSO (country code Names Supporting 

Organisation), 

the body within the ICANN structure for country code top-level domain registries. 

• I.Skadiņa has been Latvian Delegate in the CLARIN Governing board 

• N.Gruzitis is  technological representative (Technology National Anchor Point) from Latvia  in 

European Language Resource Coordination — supporting Multilingual Europe 

• L.Truksans has been Latvian Delegate in the GEANT Governing board 

• J.Vīksna is ISGC (International Cancer Genome Consortium) Data coordination and 

management committee member.  

• M.Alberts has been Latvian Lead Delegate in the Governing Board in ARTEMIS Joint 

Undertaking (by 2015) and ECSEL Joint Undertaking (since 2015).  

• B.Kaškina, A.Šostaks, J.Vīksna, E.Celms -EU Framework Program project evaluation. 
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1.3 Economic and Social Impact from the activities of the Institute of Mathematics and 

Computer Science of the University of Latvia (IMCS UL) 

The main socio-economic impact of the Institute will be described in the following sections: 

• Government policy implementation; 

• Latvian Language digital support for firms, schools and individuals (linguistic tools, 
dictionaries, languages data bases); 

• Support to school learning process; 

• Support for higher education; 

• Industrial Partners; 
• Support of individual needs of society.  

 

Institute has an important role in securing state critical infrastructure and responding to cyber 
incidents in state institutions, local authorities, telecommunications operators of essential services, 
as well as educating and supporting the general public regarding cyber security. The activities of 
the Institute are supervised by the Ministry of Defense, the Ministry of Transport, and, of course, 
under the supervision of the University of Latvia and the Ministry of Education and Science. 

The IMCS UL accumulates data on the most diverse activities of citizens and firms in the virtual 
space and serves data about virtual activities as well as in Latvia geographically and in .lv sector 
to many public administrations institutions in Latvia, like as the State Revenue Service, State 
Security agencies, Courts, Police, Lotteries and Gambling Supervisory Inspection of Latvia and 
other institutions. In this field we regularly collaborate with more than 27 institutions in EU and 5 
outside EU. 

IMCS UL works for a long time with State Financial Intelligence Service institution by developing 
algorithms and a software system for detecting illegal cash movements.  

Specific work done by the institute is described in the presentation of the institute's scientific 
activities, but here we will note the opinion issued by the ministries about the institute: 

• October 22, 2019 Order No. 523 on awarding the Certificate of Recognition of the Cabinet of 

Ministers in accordance with the Cabinet of Ministers Regulation No. Item 588 of the Order of 

the Cabinet of Ministers 928 "Procedures for Establishing Awards of State Institutions and 

Local Governments": 

• University of Latvia, Institute of Mathematics and Computer Science, a derived public entity, 

for a significant and long-term contribution to the development of the Information and 

Communication Technology Sector in Latvia; 

• (The award is given to the institute as a whole and not to any person) 

• Letter from the Ministry of Defense, participation in meeting with evaluation experts 

• Letter from the Ministry of Transport  

• University of Latvia award 

 

Impact on Latvian Language digital support 

• By developing language technological tools, creating speech and text language corps, various 

dictionaries and other letonic texts, the Institute has promoted the presence of Latvian in digital 

technologies and in the European ESFRI infrastructure CLARIN. Works have been carried out 

in joint projects with the Centre of Excellence, LETA news agency, Latvian language agency, 

specific tasks with TILDE, LMT, Aslimnīca (Riga Eastern Clinical University Hospital), 

STRATCOM, Latvian National Archive and others. Achieved “Accurate, Fast and Practical 
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Computer-Aided Semantic Analysis Technology”, awarded the Latvian Academy of Sciences 

Diploma in 2016 as the most significant achievement in practical applications. 

Impact to the school learning process 

• IMCS UL is organizer of the annual Latvian Olympiad in Informatics provided since 1988, Baltic 

Olympiad from 1995. Latvian team participate in the International Olympiad from 1994.   

• IMCS UL Develop the scientific content of the Olympiad execution tasks for pupils, including 

International Olympiad’s. 

• IMCS UL provide computational resources to solve tasks during the Olympiad’s. 

• Researcher M.Opmanis is an organizers team leader of Latvian team at International Olympiad 

in Informatics(IOI) since 1996, he was elected member of the International Committee of IOI 

from 2012 till 2015. 

• Use of Latvian language resources for teaching Latvian language in the schools. 

• There is Computing history museum at IMCS UL – a popular place for school pupil’s excursions. 

 

Support for higher education  

• Since 1994 the Institute has provided the Faculty of Computing of the University of Latvia with 

the technical basis for the implementation of the Computer Science Master's program – 

premises for lectures, computing facilities. 

• The staff of the institute transfer the experience gained in project implementation into lectures 

realized as part time employees of the University of Latvia, e.g., 12 of IMCS UL researchers 

are full professors at University of Latvia. 

• With the support of the Institute, the Cyber Security Training Program at Banking Institution of 

Higher Education has been established. 

Industrial partners in Latvia 

• LETA news agency, Latvijas Mobilais telefons (LMT), Aslimnīca (Riga Eastern Clinical 
University Hospital), etc..  

The extensive IMCS cooperation with commercial partners and public sector institutions is 
demonstrated in Sections 6.5 and 6.6 of the self-evaluation report. Section 7.3 of the report lists 
the application-oriented projects of the Institute. 

Economic Impact of the activities of the Institute of Mathematics and Computer Science of the 
University of Latvia (IMCS UL) 

Modern ICT growth has been designated as one of the Latvian RIS3 priorities that are essential 
for the economical and societal development of the Latvian society; it is being addressed within 
virtually all IMCS research directions, including machine learning and artificial intelligence, real-
time and autonomous systems, knowledge engineering, computing infrastructure and security, as 
well as bioinformatics. For ICT, as a future growth area, where products with high added value can 
be expected; especial growth can be expected within the machine learning and artificial intelligence 
field that is one of primary research foci for IMCS UL (cf. Section 1.5 in self-evaluation report). 

The knowledge acquired at IMCS UL has been important for creating several companies, including 
Latvian-Czech joint venture SIA Baltic Open Solutions Center (http://bosc.lv), SIA SUNGIS 
(application, use, adaptation and development of geospatial data, https://sungis.lv/en/)  

Direct impact on the individual of society 

• IMCS UL administers .lv domain names used by individuals, institutions and firms (around 

126000 names) and 100 commercial registers in 27 countries. 

• E-mail correspondence services, provided IMCS UL from the beginning of the Internet in Latvia. 

Now, along with the merchants, IMCS UL provides qualitative e-mail   service (around 35 000). 

• Hosting services of clients computing facilities (around 100). 

https://sungis.lv/en/
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• Counselling individuals in cyber security and preventing an individual's computers disinfection, 

such as a “Datoralogs” action.  

• Provide regularly seminars in average more than ----participants per year in cyber security., for 

example,  Technical Exercises: 

‒ Crossed Swords, NATO CCD CoE + CERT.LV 

‒ Locked Shields, NATO CCD CoE 

‒ Cyber Coalition, NATO ACT 

‒ Cyber Europe, ENISA 

‒ National exercises - Namejs, National Armed Forces 

 

1.4 Research Environment and Infrastructure of the Institute of Mathematics and 
Computer Science of the University of Latvia (IMCS UL) 

 

The research environment and Infrastructure will be described in the following sections: 

• Organization of the management of research at the institution; 

• The long-term strategic and financial resource planning, including the human resource 
development strategy 

• The goal orientation of the research work 

• The availability and quality of support services, research infrastructure, databases, 
technical staff, staff teaching and training workload, the ratio of students involved in 
research to the overall number of staff members; 

• The conformity with the institutional management, ensuring Open Access, long-term 
development, and resource planning. 

 

Research Organization Framework  

IMCS UL is a derivative public-person, Institute founded by the University of Latvia (stockholder). 
The highest governing body of the Institute is the General Meeting of Scientists, but the regular 
decision making in the Institute is governed by the Scientific Council (SC). The Scientific Council 
consists of 12 members, representing each branch of the Institute's scientific field, and two 
members of IMCS UL administration and two members of the Faculty of Computing  and the 
Faculty of Physics, Mathematics and Optometry of the University of Latvia. The Institute is 
coordinated by the Cooperation Council - two members of the Institute and the Rector and Vice-
Rector for Science at the University of Latvia. 

The management of research in the IMCS UL is supervised by SC and particularly (often for 
Projects) by Budgetary and Administrative Commission, but day-to-day management is done by 
Director, Science Director or R&D Director.  

The scientific bodies have academic freedom under the superintendence of the SC, but the 
research unit is responsible for budget implementation. 

The Institute reports on the operation of the quarterly hierarchical monitoring system - the 
University and further on the Education Ministry (MES RL) . The Institute also reports to the MES 
RL  directly by entering data into www.sciencelatvia.lv.  

The activities of the Institute and the implementation of Projects are regularly audited by external 
official auditors. 

The activities of CERT.LV are supervised directly and quarterly by the Ministry of Defence and 
weekly operational meetings are held in the Ministry. The activity is subject to a state secret, 
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including employees. The Ministry shall provide Direct Funding in accordance with the annual work 
plan. 

Internationally, the development and research of this topic is planned in cooperation with similar 
and governance-coordinating bodies in Europe, and we plan to develop research through joint 
projects and joint consortia. 

Internationally CERT work coordination and development planning, staff training is subject of 
negotiation with the European Union Agency for Cybersecurity ENISA, the NATO Cooperative 
Cyber Defence Centre of Excellence in Tallinn, the NATO strategic communications centre in Riga, 
other similar CERT institutions in Europe.  

The activities of NIC are supervised directly and quarterly by the Ministry of Transport.   The 
activities of the NIC are subject to an annual security audit. The funding for the operation is 
provided by the proceeds of the .lv domain names.   

NIC.lv is ICANN-accredited registrar and internationally, the development and research of this topic 
is subject of discussions in ICANN. IANA, gTLDs.  

Development of e-Infrastructure mainly is done with EU Structural funds ERAF funding in 
consortium with University of Latvia, roadmaps GEANT, ELIXIR CLARIN internationally projects in 
coordination with and according to ESFRI. 

The management of the Institute outlines in accordance with current laws and regulations. Upon 
completion of the reorganization of scientific activities in Latvia, the management of the institute 
will be changed according to new norms, as part of the University of Latvia management model 
with its our own legal status and taking into account that the Institute is founded by the University 
of Latvia.  

The reforms undertaken and foreseen are described in more detail in the Summary of Strategy 
2020-2026 developed in cooperation with PWC. 

The long-term strategic and financial resource planning, including the human resource 
development strategy 

As the state budget base funding for research is low (around 20%), CERT + NIC's revenue is a 
stable long-term forecast, the funding risk remains as the result of competitive bidding in Projects. 
Funding Analysis over the years shows that the IMCS UL also has a degree of stability in terms of 
risk. These factors show that the development of the Institute's activities is predictable, and 
adjustments to both human resources and funding in general can be based on an evaluation of 
the results achieved. 

The institute's infrastructure development is based on two types of projects: large-scale projects 
with the University of Latvia and smaller projects directly obtained by the Institute. Large 
investments come from large projects with a phase of 5-7 years (2012, 2016). Thus, a large-scale 
e-Infrastructure project is planned for 2022, while ongoing infrastructure improvements are made 
through smaller-scale annual investments.  

Key values to be planned annually: annual budget to be approved by UL, purchase plans for fixed 
assets and services, staff training, presentation events, conferences. 

The development strategy is outlined in more detail in the IMCS UL Development Strategy 
Summary for 2021.-2016. years developed with the PricewaterhouseCoopers (PWC). 

 

The goal orientation of the research work 

Innovative ICT technologies and their interdisciplinary research applications in Latvia can be 
developed for a wide range of purposes based on increasing academic knowledge and applied 
research. Such an approach allows balancing the sustainable growth of scientific excellence with 
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the practical needs of applied research and harmonizing the funding of public and private research, 
as appropriate. 

The goal of the research work is: 

• To conduct world-class research in fundamental and applied areas of Mathematics and 

Computer science; 

• To be a research hub and a leading research and competence center in common application 

of Mathematics and Computer science knowledge in Latvia; 

• To transfer its knowledge and competencies towards industry and society via problem-solving, 

educating and science promoting. 

The research scope of IMCS UL are not prioritized, but a management system is in place to 
facilitate the development of research at the Institute as a whole. The Research Bonus System is 
embedded in the IMCS UL Regulations on the Distribution of the Research Basic Funding. This 
mechanism contributes to the development of research areas with better results.  

The availability and quality of support services, research infrastructure, databases, technical 
staff, staff teaching and training workload, the ratio of students involved in research to the overall 
number of staff members, etc. 

See special Annex with IMCS UL infrastructure descriptions in details and Summary of Strategy 
2020-2026. 

The conformity with the institutional management, ensuring Open Access, long-term development, 
and resource planning 

The Institute has a scientific seminar with presentation of research results and participation in 
national and international calls for projects are discussed.  

This allows the annual action plans to be revised and new topics of research to be maintained. 

 

1.5 Research infrastructure at Institute of Mathematics and Computer Science, the 
University of Latvia (IMCS UL) 

Supplementary material on “ 1.4 Research Environment and Infrastructure”  

Description of infrastructure includes: 

• Large scale computing infrastructure; 

• Data and Information Systems; 

• Tools; 

• Methodology documents; 

• IMCS UL Trade marks; 

• Patents and Licenses; 

• Institute E-Infrastructure Integration in European Research Area: ESFRI  (GÉANT, 
CLARIN, ELIXIR, Baltic Large-Scale Computing, EGI-InSPIRE, BalticGrid (I and II); 

• Special dedicated infrastructure: CERT.LV, NIC.LV and SigmaNet infrastructures, 
Quantum computing research infrastructure; 

• Building, working rooms, auditoriums, meeting rooms, hall; 

• Computer museum. 

 

The mission of the IMCS UL e-Infrastructure is to provide the institute's research teams and 
Computing Faculty of the University of Latvia with innovative technological solutions. The 
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development of an innovative computing infrastructure and its integration into the European 
Research Area is the background of the Institute's activities. Providing innovative large-scale 
computing infrastructure for students and professors allows to create modern education programs 
courses. 

 

Large scale computing infrastructure 

Large scale computing infrastructure architecture is designed to address a wide range of research 
tasks and provide opportunities to address new challenges: Big Data, In Memory Computing, HPC, 
Data Streaming; Batch stream computing, GPU Computing, Data intensive computing. 
Virtualization with the ability to select the virtual server with required processor power, RAM, 
storage, and unified access to data resources is realized as Cloud Computing services and 
implemented through the Open Stack platform. 

Computing infrastructure provides monitoring and climate control, triple (power company, UPS, 2 
motor generators) power supply with automatic switching, firewall control system for access to 
computing resources. In the building is provided WI FI, Edu Roam, and video surveillance, 
workstations and locally servers connects thru fiber 10 gps / 1 gps connections to the Institute's 
central computer resources and communications to the outside. 

The building has a fiber communication infrastructure (inside, outside), providing: 

• direct optical connections for all telecommunication operators in Latvia; 

• connectivity to two different national internet exchange points; 

• duplicated internet international connectivity; 

• partly outside spread special communications equipment for data security needs; 

• online deployment of critical database copies in different cities. 
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Data and Information Systems 

Bioinformatics: • Kidney Genomic Data Repository(KIDREP) 

 

Networking: • Assigned Internet numbering resources: Autonomous Systems 

(ASN), Internet IPv4 IP address area and Internet IPv6 

numbering Address resources 

 

Domain name registration 
services: 

• Latvian .lv Domain names (~ 126000 names), Domain Name 

Management System TOLEDO, Customer Online System 

NIC24, Domain Names Request registration and processing 

system NICKET 

 

National Cybersecurity: • cert.lv customer and security incident database, access on 

request 
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Tools 

• current and archived documents (statistics of security incidents, 

recommendations, etc.), www.cert.lv; www.esidross.lv 

 

Latvian Language 
resources: 

• Digital dictionaries of the Latvian language, Modern Latvian 

Text Corpora, The Corpora of ancient Latvian texts, Latvian 

Language Speech Corpora, Latvian language corpora of 

sample verbs valence, morphologically marked Latvian Texts 

Corpora, syntactically marked Latvian texts; 

• Latvian UD Treebank has been obtained by automatic 

conversion of both the morphological and the syntactic 

annotations of the original LVTB treebank. LVTB data contains 

manually verified syntactic annotation according to a hybrid 

dependency-constituency schema, as well as manually verified 

morphological tags and lemmas; 

•  Phonetically labelled Corpora of the Latvian language 

• Latvian Speech Electronic Corpora, Speech Corpora of the 

Orthographically marked Latvian language 

•  Keyword pronunciation dictionary 

 

Bioinformatics: • Sample Information Management System(SIMS) and Assay 

Information Management System(AIMS) 

• SIMS (Sample Informational Management System) and AIMS 

(Assay Information Management System) are two components 

of Symbols software suite developed at IMCS UL. This is a set 

of customizable software modules that have been developed 

and successfully used during the course of several EU 

framework projects (MolPAGE, ENGAGE) and are intended for 

storing, exchange, analysis and transfer to permanent data 

repositories of phenotype and experiment (genotyping, 

microarray etc.) data. Primarily software is intended for use in 

collaborative projects where rapid customization and high 

flexibility of shared LIMS (Laboratory Information Management 

System) provided data exchange and integration with very 

different pre-existing IS solutions is one of the main priorities. 

• KIDREP is a related software platform developed within EU 

framework project CAGEKID that is tailored for storage and 

management of cancer (specifically Renal cell carcinoma) 

phenotype, omics and imaging data. 

• It additionally provides highly customizable user interface for 

sample annotation (so can be used as an independent LIMS by 

its own), integration with digital imaging repository, and different 

customizable data export utilities to international data 

repositories (such as EGA or ICGC). 

 

http://www.cert.lv/
http://www.esidross.lv/
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Methodology documents 

• General purpose Latvian language resource grammar for the Grammatical Framework 

environment 

Cybersecurity: • Smart Network Analysis tool 

• Cybersecurity Incident Processing System AIRT 

• Program "Mango-safer website from markdown files" 

• Tool for detection and analysis of IT security incidents  

 

Language processing 
tools: 

• A prototype of the English-Latvian statistical machine translation 

system,  

• Multilingual CNL (controlled natural language) analyzer and 

synthesizer; 

• Scalable Latvian Automatic Syntactic and Semantic Analysis 

Software Sets (NLP-PIPE), https://github.com/LUMII-AILab/nlp-

pipe, open access with  “GNU General Public License v3.0”, 

https://www.gnu.org/licenses/gpl-3.0.en.html 

• Latvian language speech synthesis tool 

• Statistical tool for morphological marking 

• Statistical syntactic parser 

• News title and texts fact annotation system 

• Electronic teaching aids for the Latvian language 

 

Tools for semantic and 
ontology-based data 
analysis, including visual 
semantic modelling tools 
working in the web 
environment: 

• MOLA tool for defining MOLA transformations and executing 

these transformations on models. 

• GRAF - Model and transformation based visual tool building 

platform 

• OWLGrEd - UML style OWL 2 ontology visualization and 

authoring tool 

• http://owlgred.lumii.lv 

• DEE/WPF - New generation diagram editing engine for WPF 

environment 

• ViziQuer - Structured Semantic Data Search Tool, Web/based  

visual diagrammatic authoring of rich SPARQL queries    

http://viziquer.lumii.lv 

• OBIS - Ontology-based information system generator  

http://obis.lumii.lv 

• RDB2OWL - Annotation framework and tool for specifying 

database and RDF model correspondence 

http://rdb2owl.lumii.lv 

• TDA - Transformation-driven architecture tool building platform 

http://tda.lumii.lv 

• SDK-development platform for graphical relationship network 

analysis 

• Ontology Repository:   user graphical Interface, data browser, 

Repository Interface Tool 
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• Principles of Selection, Segmentation and Labelling of Sector-Specific Speech Material 

• Creating a Sample Set for Sector-Specific Speech Material and Manual Orthographic Marking 

• Development of statistical acoustic and linguistic models 

• Development and evaluation of a specialized speech recognition system prototype in LETA 

media monitor 

• Statistical methods of syntactic analysis of the Latvian language 

• Improved name recognition models and person identification methods 

• Development of semantic situation models 

• Methods of semantics automatic analysis 

• Development of Wide Range Wireless Sensor Network for Precision Agriculture Applications in 

Latvia 

• Knowledge of granular ontology data analysis 

 

IMCS UL Trade marks 
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Patents 

• Machine and Computer-Aided Technique for Overlay Point Cluster Visualization on a 

Graphic Visualization Device.   

Registration in Patent Office of the Republic of Latvia. Nr. 14797 , valid from 2013-09-06 to 

2033-09-05  

https://www.lrpv.gov.lv/sites/default/files/20140120.pdf 

 

• Method and Apparatus for Reducing Receiver Identification Overhead in IP Broadcast 

Networks.  

Registration in Global Patent Index EP11825503, valid from 2012-09-17 to 2030-09-16 

https://worldwide.espacenet.com/searchResults?search=EP11825503&DB=EPODOC&submi

tted=true&locale=en_EP&ST=singleline&compact=false&DB=EPODOC&query=EP11825503 
 

• A method for defining the lexical form and syntactic valence of object properties of a 

web ontology language.  

Registration in Patent Office of the Republic of Latvia, Nr.14817, valid from 2013-08-16 to 2033-

08-15 

https://www.lrpv.gov.lv/sites/default/files/20150720.pdf 

 

• A method and electronic system for domain-specific process management software 

system for the transformation of domain-specific process definitions 

Registration in Patent Office of the Republic of Latvia. Nr. 14783, valid from 2013-09-24 to 

2018-09-24 

https://www.lrpv.gov.lv/sites/default/files/20131220.pdf 

 

• The method and equipment for transmitting data over a routed communication network. 

Registration in Patent Office of the Republic of Latvia. Nr.14784, valid from 2012-05-31 to 2032-

05-30 

https://www.lrpv.gov.lv/sites/default/files/20140120.pdf  

 

Institute E-Infrastructure Integration in European Research Area- ESFRI  

GÉANT: • GÉANT interconnects research, education and innovateon 

communities worldwide, with secure, high-capacity networks. IMCS 

UL work together with Partners to provide network connectivity. 

IMCS UL is Partner from the beginning of first GÉANTProject from 

year 2000 (GN, GN2, GN3, GN3-N, GN4, GN4-N) with Latvian Point 

of Presence in the institute.  

IMCS UL is pioneer of deployment IP Network in Latvia from 1992.  

 

CLARIN: 

 

• CLARIN - European Research Infrastructure for Language 

Resources and Technology. IMCS UL is Member of CLARIN ERIC 

Consortia, maintain Latvian National consortium with CLARIN Type 

C centre which create and provide access to digital language data 

collections, and digital tools and expertise for researchers to work 

with them. 

https://www.lrpv.gov.lv/sites/default/files/20140120.pdf
https://worldwide.espacenet.com/searchResults?search=EP11825503&DB=EPODOC&submitted=true&locale=en_EP&ST=singleline&compact=false&DB=EPODOC&query=EP11825503
https://worldwide.espacenet.com/searchResults?search=EP11825503&DB=EPODOC&submitted=true&locale=en_EP&ST=singleline&compact=false&DB=EPODOC&query=EP11825503
https://www.lrpv.gov.lv/sites/default/files/20150720.pdf
https://www.lrpv.gov.lv/sites/default/files/20131220.pdf
https://www.lrpv.gov.lv/sites/default/files/20140120.pdf
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Special dedicated infrastructure 

IMCS UL knowledge K-Centre is part of the CLARIN Knowledge 

Sharing Infrastructure.  

 

ELIXIR: 

 

• ELIXIR integrates and sustains bioinformatics resources across its 

member states and enables users in academia and industry to 

access services that are vital for their research. IMCS UL 

Bioinformatics research performs with cooperation with  EMBL's 

European Bioinformatics Institute (EMBL-EBI)  from 2010 ( EU 

framework  Projects MolPAGE, ENGAGE, CAGEKID, now EU 

Structural Fond financed project). 

 

Baltic Large-Scale 
Computing: 

 

• Technology creators, business development organizations and 

science parks from 8 European countries are working on developing 

a large-scale computing (LSC) environment where non-IT users and 

IT developers can cooperate for free on mutual data challenges.  

 

EGI-InSPIRE and     
BalticGrid (I and II): 

 

• IMCS UL was partner of this projects EGI-InSPIRE and     BalticGrid 

(I and II) . Computing environment (GRID computing environment 

and National Grid Initiative (NGI), project EGI-InSPIRE - 

http://www.egi.eu, http://www.egi.eu/projects/egi-inspire/,   

 

CERT.LV infrastructure: • The infrastructure has been granted the status of a nationally 

important infrastructure, which provides on-line incident monitoring 

in a specialized sensor network with connections to important state 

institutions. The infrastructure, including auditing of the operation of 

the CERT.LV institution, has undergone several certifications and 

significant cooperation: 

 

 

 

 

ICS/SCADA security testing laboratory  is now being set up for 

technical analysis of the security of industrial control system 

components in electrical and gas industries sectors. 

For CERT.lv more see Annex with presentation “ CERT.LV and 

situation in the Latvian cyberspace” . 
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Network Information 
Centre NIC.LV 
infrastructure: 

• NIC.lv have Country code Top-Level Domain .lv management 

infrastructure in the country and  includes ICANN, IANA, CENTR 

supervising. 

• Support infrastructure consists of: Duplicated infrastructure, Data 

center, Continuous feeding, Monitoring system. 

COUNTRY CODE REGISTER COOPERATION 

INFRASTRUCTURE 

 

 

 

 

 

 

 

SigmaNet: 

 

• Sigmanet.lv, Academic Network Laboratory, is a EU Research and 

Education network GÉANT partner and provides communication 

infrastructure for IMCS UL computing resources, CERT and NIC;   

develop and upgrade networking secure policy, implement double 

international connectivity and to national exchange points; maintain 

operation of Point of Presence at our building for GÉANT,  

throughput of GÉANT services and implementation of GÉANT data 

secure policy. 

Computing services for researchers are used by Institutes staff, 

Faculty of Computing at University of Latvia and University at all. 

Computing resources are handled by SigmaNet laboratory and 

special Institute administration group. Resources are distributed 

online. 

 

Quantum computing 
research infrastructure: 

• ProjectQ – designed to create quantum computing codes that work 

on different machine architectures and  is powerful open source 

software for quantum computing,  https://projectq.ch 

 

• Qiskit - an open-source quantum computing software development 

framework for leveraging today's quantum processors in research, 

education, and business,  currently widely used package, which is 

also used at the University of Latvia in the field of quantum 

computing research and is an open-source quantum computing 

framework for leveraging today's quantum processors in research, 

education, and business, https://qiskit.org/ 

 

• QKD Research Platform CLAVIS3, www.idquantique.com 

The Clavis3 is a Quantum Key Distribution (QKD) system which was 

designed as a research platform, especially for academic 

https://projectq.ch/
https://qiskit.org/
http://www.idquantique.com/
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Building, working rooms, auditoriums, meeting rooms, hall 

Long-term spatial strategy determines the research activity concentration of the Institute in Riga, 29 
Raina Boulevard, overall 4662m2 premises, two auditoriums for student teaching, conference hall for 
200 participants, 5 meeting rooms of different sizes.   

 

Computer museum 

Institute of Mathematics and Computer Science, University of Latvia maintains Computer Museum 
established in 1984. The Computer Museum holds 13,116 exhibits, including 504 equipment units : 44 
printers, 287 mainframe and workstation parts, 98 computers computer parts of Russian brand 
computers БЭСМ-2, БЭСМ-4, Russian cloned IBM Computers ЕС ЭВМ and PDP cloned IZOT, also 
Museum holds  many Western and Russian brand personal computers,  various documents and 
photos.  

The museum is used to preserve: 

• the Institute's development history; 

• the history of beginning and development first  computers and  ICT  at all in Latvia; 

• to show comparatively the development of competing Western and USSR computer technologies.  

The museum is used for education  and is visited by pupils and students, approximately  500 visitors 
per annum. 

  

applications. Secure key exchange is possible even over standard 

IP / WDM telecom networks.  

QKD research platform is designated for education, cyber security 

network employment, experiments to integrate with IP / WDM 

communication networks, future project e- elections experimental  

applications.  

As part of GN4-3 Work Package 6 on Network Technologies and 

Services Development Task1 is investigating the requirements for 

Quantum Key Distribution/Exchange (QKD/QKE) technology in 

order to consider its applicability as a service for use by the GÉANT 

community. Yet  IMCS UL participate in this Survey. 
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1.6 Development Potential of the Institute of Mathematics and Computer Science of the 
University of Latvia (IMCS UL) 

The ability of researchers to participate in international competition 
The Institute has experience in applying and executing international projects.  The possibility of 
obtaining an international project has been demonstrated by the experience of numerous (see self-
evaluation) high-profile projects of previous years, including large-scale ongoing projects such as  
CERT.lv and NIC.lv, obtained through a tendering procedure. 
The ability of researchers to participate in international competition is indicated both by IMCS UL 
participation in internationally competitive research projects (e.g. FP7 project CAGEKID, Audio network 
engineering with Telos Alliance; see “Impact on the field of science”) and its high-profile research 
publications (see “Quality of the research” showing a clear rise of the highest-quality research 
performance in 2019 and 2020). It is expected that the IMCS UL work within the machine learning area 
that has gained presence in the world top 1 conference NeurIPS 2019 is about to bring further major 
successes to the Institute. 
 
The capability of the scientific environment to support the chosen research 
The possibility of receiving international projects may be provided by the Institute with: 

• Internationally integrated and equivalent e-Infrastructure (GEANT, CLARIN, ELIXIR, CSRT 

Community, IANA)  and stuff working conditions; 

• Knowledge and competence of a wide range of staff based on various interdisciplinary research in 

advance; 

• Provide project pre-financing, advance payment and meet project closure financing conditions; 

• Opportunities to expand the working space and the number of employees, including UL students; 

• IMCS UL has administrative capacity in implementing international projects and providing 

appropriate support to researchers in the delivery of results, especially in projects. The quality of 

administrative work is evidenced by intensive external auditing; 

• Pre-project preparation work based on the presence of Institute staff abroad at conferences, training 

courses, contact exchanges. During the year 2019, the IMCS UL staff had 231 missions (224 of 

them abroad). They spent more than 470 working days (without traveling time). Thus, in general 

terms, almost two Institute staff spend a year abroad completing their work. 

There is excellent infrastructure (including hardware and software) at the Institute that fully supports the 
most demanding computing and networking requirements by the researchers. 
The Institute premises are friendly and well-located, in close proximity with our strategic partner Faculty 
of Computing at University of Latvia. There are extended premises of the Institute built in 2019 to 
support the growth and expansion of its research work. 
The IMCS UL administration is capable to free the researchers from a large part of technical accounting 
and administrative reporting tasks. The research groups receive help in terms of cash-flow within the 
Institute in situations of project pre-financing and co-financing, as well as delayed project final 
payments. 
The variety of research groups within Institute provides expertise in a wide range of research areas and 
forms a good basis for interdisciplinary approaches to research and practical problem solving. 
The Institute research strategy encourages high-profile research and international collaboration. 
 
 
The capability of the selected scientific objectives and research themes to impact the 
international scientific community and society at large 
For impact on society at large see our supporting self-assessment documents “Impact on the field of 
science” and “Economic and Social Impact”. 
As an international influence on the general public, we can mention the following particular facts: 

• CERT.lv, NIC.lv and institute infrastructure services works wide international, for example, the 

Institute reports tax calculations to the State Revenue Service for 27 countries (EU and non-EU); 

• the Institute prepares assignments for students' international and Baltic informatics Olympiads. 
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The top-most well-cited work  shows the impact of the Institute’s work, as do its publications in well-
established journals (see “Quality of research” and “Impact on the field of science” sections of this 
document). 
The research within the machine learning on its fundamental architecture level exhibits potential for 
wide application. 
Safe and secure internet is of primary importance for the society of large; IMCS maintains its 
competency and research in these areas at the topmost international level. 
The Cybersecurity research backed by and oriented towards practical and data-intensive cyber-security 
problem solving has also a clear potential for academic impact in the area. 
The language technologies and resources are a primarily needed resource for the Latvian language in 
the digital age, well developed within the Institute. 
For impact on society at large see also “Economic and Social Impact” part of this document. 
 
 
The ability to initiate new research directions 
The institute launches a new theme step-by-step, from scientific interests to innovative projects. The 
following are new complementary activities: 

• strengthening of EFSRI research infrastructures CLARIN, ELIXIR, development of new ESFRI 

infrastructures (especially humanitarian ones), involvement of Latvia in linking secondary education 

content with a similar European network; 

• We are participating in GEANT sub-projects on the use of QKD  

• ICS/SCADA security testing laboratory is set up for technical analysis of the security of industrial 

control system components in electrical and gas industries sectors.  

• The ability to take up new research directions is demonstrated by the recent high-profile IMCS UL 

research on the deep neural networks within machine learning area, ranging from applied research 

in language technologies to more core-level advancements on network architectures. 

The age and career progression of the active scientific staff 
The career ladder of the Institute begins with engineering in the years of study and then the transition 
of employees to academic work: assistant, researcher, lead researcher. Defending a doctorate is 6-8 
degrees. The average age at the institute in 2015 was 45, it is now similar in 2019. On this basis, it can 
be argued that the Institute's collective is not ageing within this period and that the age reduction is 2-3 
years. Strategically, it is intended to reduce age by reducing deadlines: working in the engineering 
position + defending the doctoral thesis. 
 
The ability to attract students, doctoral candidates, and foreign researchers 
Work with students is one of IMCS priorities, both via its researcher academic work, and via involvement 
of students into the research projects. Within 2013-2018 there have been 383 bachelor and master 
level graduation papers and 68 doctoral dissertations supervised by IMCS employees, as well as 120 
bachelor or master and 29 doctoral students have been employed at IMCS. The attraction of students 
(including doctoral students) into research projects is directly linked with the research project obtaining 
capacity whose growing is one of IMCS development priorities. 
 
Ability to raise funding that is awarded competitively 
Summary information for FP and H20020 since 2013 is as follows: 39 proposals/14 signed projects 
(35,9%) and 2 new projects submitted in process. 
Within 2016-2018 IMCS UL has submitted 20 Latvian Science Council fundamental and applied 
research grant applications and 13 applications for ERDF applied research projects, 16 LSC grant 
proposals and 8 ERDF application have been evaluated above all quality thresholds. Due to the 
exceptionally high competition just 4 LSC grants and 5 ERDF projects have won the financing allowing 
to implement the research program, envisaged by IMCS UL. 
There are two new LSC grants won in 2019 (out of 5 submissions, all evaluated above the quality 
thresholds). There have been 27 new EU Framework Program funding applications submitted by IMCS 
UL during 2013-2018, 13 of them have received financing. 
IMCS UL participates in the project “University of Latvia and its institutes in the European research 
space – excellence, activity, mobility, capacity (1.1.1.5/18/I/016)” facilitating applications for European 
funding. 
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Its orientation towards topical issues in the selection of research theme 
Continuation of historically established research themes interacts with the development of new themes. 
Research topics are being integrated, for example, deeper integration of mathematics in computer 
science. 
The principal factors of IMCS UL research strategy (cf. 1.11 in the Self-evaluation report) involve both 
building upon its strengths in the areas of historically accumulated and recently acquired competence, 
and work to advance new important research directions (e.g. neural networks and computer security). 
The recent high-profile IMCS UL research on the deep neural networks, ranging from applied research 
in language technologies to more core-level advancements on network architectures well demonstrates 
the focus of IMCS on topical research issues. 
The traditional research areas as knowledge engineering and mathematical technologies provide 
background knowledge and synergy possibilities for the new research areas. 
The topicality of the IMCS UL research is demonstrated also by its high-level publications and financed 
research projects. 
 
Involvement in promising international collaboration projects and networks, etc. 
•European Bioinformatics Institute (EBI), •The Telos Alliance •GEANT (GN, GN2, GN3, GN4, 
GN4PLUS),  CLARIN, ELIXIR  •EU NIS CSIRT network, and ENISA  •NATO Cooperative Cyber 
Defence Centre of Excellence  • Computing Museums  etc.  
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