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1 Introduction 

With the huge explosion of Internet communications, the way people perform research 
activities has changed dramatically. Now researchers can have constant access to re-
search outcomes of other researchers in real time. This increases the effectiveness and 
the speed of all new research outcomes. But with the explosion of all big research data 
available around the globe, it is of critical importance for people to have access to the 
most relevant data and information in the fastest possible way. And here we see the role 
and the purpose of the European open Science Cloud (EOSC) initiative (Communica-
tion from the commission…, 2016). The EOSC should be such an infrastructure, which 
will make it possible for all researchers to share and find all the relevant research infor-
mation as fast as possible, and to support and enable researchers and different research 
teams to join their efforts in solving complex and difficult problems.  

What should be involved in such an infrastructure? First of all, research literature – 
papers, reports and books. So, this infrastructure should unite all digital repositories 
with science literature into one big super library. But this is not all. The current research 
experiments usually involve huge datasets that cost a lot of time and efforts to collect 
and prepare. So, these datasets are also very valuable assets that need to be collected, 
shared and accessed by all researchers.  

In order to process such huge datasets, researchers create modern and very produc-
tive research infrastructures, like clusters for high performance computing. And it is 
very important that all such infrastructures are also part of the EOSC, and are used and 
shared between all researchers. Most research teams are specialized in providing spe-
cific services. And when very complex problems need to be solved, usually we need to 
combine the expertise of several distinctive research groups, combining the services 
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they offer. So, all such services are also very valuable assets, which need to be provided 
by the new EOSC infrastructure.  

EC started to work on building the EOSC several years ago initiative (Communica-
tion from the commission…, 2016), with first specific consultations starting in 2016 
(Realizing the European open science cloud…, 2016), followed by formulating its 
goals, main building principles (EOSC Declaration, 2017), and roadmaps for its devel-
opment (Commission Staff Working Document…, 2018), adopted in March 2018.  

 

2 Building Bulgarian Open Science Cloud (BOSC) 

The Executive Board of the EOSC (Setting up the Expert Group…, 2018) has been 
established by the Commission Decision in August 2018. In November 2018, the Eu-
ropean Commission launched the European Open Science Cloud (EOSC) in Vienna1. 
The EOSC envisions establishing a European data infrastructure, integrating high-ca-
pacity cloud solutions, eventually widening the scope of the services described in Fig-
ure 1. 
 

 

Fig. 1. EOSC Model  
(Source: http://ec.europa.eu/research/openscience/index.cfm?pg=open-science-cloud) 

In the beginning of 2018, the first idea related to the development of the Bulgarian 
Open Science Cloud (BOSC) was formulated during the Bulgarian Presidency of the 
Council of the European Union, adopting the principles of Open Access, Open Science 
and Open Education. As a consequence, a new national scientific program was initiated 
(“ICT for science, education and security” - ICT_SES2) with one working package 
"Open Science for Society" dedicated to the development of new methods and the elab-

 
1 November 2018, the European Commission launched the European Open Science Cloud 

(EOSC) in Vienna: https://eosc-launch.eu/home/ 
2 Available at: https://npict.bg/ 
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oration of standards for facilitating open access to research data. In this paper we pre-
sent the first results from this new scientific research program targeting the develop-
ment of the BOSC, which will be based on the principles, standards, technologies and 
architecture of the European cloud (EOSC), will be fully compatible and an integral 
part of it. The researchers from ICT_SES are in a constant dialogue with the Ministry 
of Education and Science (MES, http://mon.bg/en/100000), the Bulgarian National Sci-
ence Foundation (BNSF, https://www.fni.bg/) and the National Centre for Information 
and Documentation (NACID, http://nacid.bg/bg/) in order to identify the user needs for 
functional specifications for BOSC and the optimal model for its implementation. Ac-
cess will be available through an entry point, a portal, via a web-based interface. This 
portal, following the principles of EOSC, will bring together access to the different 
entry points of the different scientific infrastructures in Bulgaria, enabling users to ac-
cess the individual resources offered by BOSC. This portal will automatically com-
municate with individual data and resource servers and will derive the necessary 
metadata to provide services to users, all of which will be communicated through se-
lected EOSC protocols and standards and OpenAIRE (https://www.openaire.eu/) stand-
ards. 

The basic principles of building BOSC include: 
• Building an architecture for unified research infrastructures; 
• Providing data based on FAIR principles (accessible, interoperable and 

reusable) (https://www.force11.org/group/fairgroup/fairprinciples); 
• Provisioning of services that meet the needs of the consumers; 
• Using an interface to work with data in different disciplines; 
• Creating rules for participation in the BOSC. 
BOSC should be a federation of existing and new research infrastructures, adding a 

layer to connect them and turn them into a Bulgarian research infrastructure. BOSC 
will essentially include a single gateway and a variety of pooled infrastructure research 
data committed to providing services as part of the EOSC.  

The BOSC Data will lead to: 
• Development of a better culture of management of research data and practical 

skills among scientists and innovators in Bulgaria; 
• Development tools, specifications, catalogues and data standards for FAIR 

(accessible, interoperable and reusable) data (FAIR principles, n.d.), (Turning 
FAIR into reality..., 2018) within a secure and reliable environment, as well as 
supply-side services to assist scientists and innovators;  

• Stimulating demand for FAIR data (FAIR principles, n.d.), (Turning FAIR into 
reality..., 2018) through incentives to find data in Bulgaria.  

The BOSC General resources will cover:  
• Finding catalogues of data/services and metadata;  
• Interacting with compliant standards and common metadata;  
• Reusing common intellectual property rights and legal provisions. 
BOSC Services will offer the following five main types of services for Bulgarian 

researchers: 
• Unique identification and authentication service, as well as access point and 

routing system to the BOSC resources; 
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• Secure and personalized work environment/space (e.g. diary, settings, 
compliance documents and unresolved issues);  

• Access to relevant service information like BOSC status, list of unified data 
infrastructures, policy-related information, description of the compliance 
framework, and specific guidance; 

• Services for finding, accessing, reusing and analyzing research data generated 
by others, available through appropriate data set catalogues and data services 
(e.g. analysis, synthesis, processing); 

• FAIR Data Conversion services, for storing and securing long-term storage. 

3 The First Prototype of Building Bulgarian Open Science 
Cloud (BOSC) 

During the first six months of the execution of the national research program ICT_SES, 
researchers from the leading partners (Faculty of Mathematics and Informatics at Sofia 
University “St. Kliment Ohridski” and Institute of Mathematics and Informatics at the 
Bulgarian Academy of Science), together with all other project partners, started to work 
on the first prototype of the new BOSC portal (https://cris.fmi.uni-sofia.bg/), together 
with several important digital repositories and services.  

In the beginning of 2019 the overall vision for the structure and functionalities of 
BOSC were formulated. This vision was based on the provided expert opinions, the 
first specification for the new portal for BOSC was developed and further used from 
NACID.  

Researchers together with policy experts visited several EC funded meetings in order 
to enable the application of all relevant EC standards in a harmonized way. The overall 
goal was to enable as easily as possible the integration of the available data (even not 
in the needed format) from all existing repositories and registries and make it open and 
easily accessible.  

The experience of other relevant research activities, related to the integration of re-
search infrastructures, was also taken into account. On the base of all such meetings, 
investigations and experience, the first specific plan for the implementation of BOSC 
was developed.  

The main work was focused on the development of open research digital reposito-
ries, preserving research outcomes and assets, working in multilingual mode, storing 
the full assets (either text, data or programs), following the well-established metadata 
standards from OpenAIRE initiative (https://www.openaire.eu), supported by EOSC.  

The main portal and the necessary repository were designed and the relevant models 
for research asset description and storage were developed and implemented. The model 
chosen is in full compliance with models offered by OpenAIRE and CRIS3. This data 
model relies on a set of basic entities as defined by the Common European Research 

 
3 CRIS - data model used for the definition of research information systems: https://www.eu-

rocris.org/ 
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Information Format (CERIF) model (https://www.eurocris.org/cerif/main-features-ce-
rif), maintained by the non-profit organization euroCRIS4. 

On the base of this model, the first software prototype was developed, utilizing the 
open source system DSPACE-CRIS (https://dspace-cris.4science.it/; https://wiki.du-
raspace.org/display/DSPACECRIS/DSpace-CRIS+Home). 

The existing registries of NACID were analyzed and used to populate the prototype. 
The first version of an automatic tool for extracting metadata from existing sources was 
developed. The information was further checked in the official public registries using 
DOI and ISBN, and also using the Crossref API (https://www.crossref.org/ser-
vices/metadata-delivery/rest-api/).  

In addition, the available full text sources for all research assets were analyzed from 
their metadata descriptions, and relevant automatic tools for their extraction and storage 
in the BOSC were implemented.  

4 Conclusion  

The first prototype can be accessed at: https://cris.fmi.uni-sofia.bg/global-search. 
Five of the project partners’ repositories were implemented, while all of the rest are 

under development and should be ready till the end of 2019. In such a way during the 
first year of the program ICT_SES we will have a proof-of-concept prototype for the 
BOSC, which will be further developed and improved in the next two years of the pro-
gram. The portal will be fully compatible with the registries supported by NACID and 
will involve all research outputs coming from projects funded by MES and BNSF. 
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