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1. NIKS: current state and plans for development 

National Research Computer Network (NIKS, https://niks.su) [1, 2] was created in 2019 on 
the assignment of the Ministry of Science and Higher Education of the Russian Federation according 
to the results of integration of federal-level telecommunications networks in the fields of higher 
education (RUNNet) [3, 4] and science (RASNet). 

In 2021, the Ministry approved a set of regulatory documents for NIKS – the management 
procedure and the concept and the roadmap for the functioning and development for 2021-2024. 
Works on the development of NIKS have been included in the National Project “Science and 

Universities” with the consolidation of activities, characteristics of the result and target indicators. 
NIKS has received the formal status of National Research and Education Network (NREN) of Russia; 
the functions of the administrator and the operator of the project are assigned to JSCC RAS. 

Within the framework of the National Project it is planned the development of NIKS in the 
interests of research and education (R&E) organizations of Russia, including with the aim of offering 
access to advanced scientific infrastructure of collective use (supercomputer centers, centers for 
collective use, unique scientific facilities, digital collections, data banks) by increasing the capacity of 
the network backbone, territorial accessibility and a set of services [1, 2]. 

The indicators of the National Project determined that by the end of 2024 90% of the leading 
research organizations and higher education institutions (more than 300 organizations) from more than 
50 regions and 100% of large supercomputer centers in the sphere of R&E of the country will be 
connected to NIKS (in according to the selection criteria approved by the Ministry). 

2. Foreign connectivity and main directions of international cooperation 

Leading R&E organizations of the country are systematically involved in the implementation 
of international research projects in priority scientific areas (including in the fields of high energy 
physics, astronomy, Earth observation, geophysics, climatology, etc.), that intensively use modern 
means of telecommunications, principles and technologies of distributed computing. 

Some of the largest projects currently being implemented with the participation of Russian 
organizations include LHC, ITER, XFEL, FAIR, LIGO, Belle II, ESA, Copernicus, etc. Projects in 
their activities are guided by the principles of exchange and distribution of huge amounts of data in a 
trusted high-performance environment of the world NRENs. Operators of Russian Mega-Science сlass 
facilities (such as NRC “Kurchatov Institute” and JINR) use similar approaches in the implementation 
of telecommunications infrastructures. 

Operators of global research projects, as a rule, impose restrictions on access to project 
resources and services through the networks of commercial service providers, grant access exclusively 

on the basis of high-performance NRENs infrastructures and maintaining uniform principles and 
standards of modern technological solutions [3, 5]. In accordance with the rules and mechanisms 
approved at the level of world NRENs operators, the organization of global interconnection is 
implemented according to the “NREN to NREN” principle and excludes the possibility of passing 
traffic of any commercial telecommunications operators through their networks. 

Support for international network interaction of target users is currently being implemented at 
NIKS on the basis of own high-speed telecommunications infrastructure in the direction of St. 
Petersburg – Helsinki – Stockholm – Amsterdam with a throughput of 10...100 Gbps and own 
backbone telecommunications nodes located in research centers abroad: CSC, IT Center for Science in 
Helsinki, NORDUnet in Stockholm, and NIKHEF in Amsterdam [fig. 1]. 

NIKS has a peering connection with the pan-European R&E network consortium GÉANT [6] 
and direct interconnection with the R&E network consortium of Nordic countries NORDUnet [7] 
(both 10 Gbps). 
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Figure 1. International network connectivity map of NIKS 

The plans for the development of NIKS as a national infrastructure and service platform imply 
expanding cooperation with leading foreign NRENs and network consortia (including GÉANT, 
NORDUnet, TEIN3, RedCLARA, CERNET, etc.), increasing the level of involvement in promising 
international projects in the field of R&E and advanced digital technologies [fig. 2]. As examples, one 
can point to highly demanded service projects based on the principles of federated authentication – 

eduGAIN (https://runnetaai.ru) and eduroam (https://eduroam.ru), in which NIKS participates as a 
national operator. 

Specific activities for the development of NIKS in international directions involve extension 
of existing 100 Gbps channel from Stockholm to Amsterdam, the creation of fault-tolerant ring 
network segments in Europe, the realization of direct interconnection with GÉANT with the expansion 
of capacity, including to provide users with access to the resources and services of NRENs outside 
Europe, full participation in global research projects, implemented using a network infrastructure with 
increased requirements for the quality of service. 

 

Figure 2. Scheme of key areas of international cooperation of NIKS 
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In relation to other perspective areas, expansion of cooperation with research projects and 
R&E networks of the Eurasian Economic Union (EAEU) countries and the study of opportunities to 
establish direct interconnections with NRENs of BRICS countries are being considered. 

As part of the implementation of certain Strategic Directions for the Development of Eurasian 
Economic Integration until 2025, the creation of an association of NRENs of the EAEU member-states 
is under consideration and in progress. The goals of the association are the creation of a unified 
network infrastructure and service solutions for conducting scientific research, joint and coordinated 

interaction with world and regional sectoral networks, the introduction and expansion of the use of the 
system of federated authentication for effective interaction between scientists and researchers of the 
EAEU countries and for barrier-free access to R&E services, as well as the development of 
recommendations and methodological documents on informatization of scientific activities and 
educational process. 

To date, the drafts of the concept for the creation, maintenance and enhancement of the 
association of NRENs of the EAEU countries and the association agreement have developed and 
agreed upon, technological solutions for infrastructure are being worked out, taking into account the 
regulatory requirements of the countries, as well as the specifics of their licensing activities as 
telecommunications operators. 
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