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ABSTRACT 
The European Plate Observing System (EPOS) is a 

Research Infrastructure plan designed with the vision of 
creating a pan-European infrastructure for solid Earth science 
to support a safe and sustainable society. The innovation 
potential of the EPOS infrastructure involves facilitating the 
integration and use of solid Earth science data, data products, 
services and software (DDSS), based on distributed national 
research infrastructures across Europe [1]. 

DDSS from communities in Europe are being integrated by 
implementing and managing a centralized system, called EPOS 
Integrated Core Services (ICS). Each community provides 
access to its resources through European-wide services called 
Thematic Core Services (TCS) [2], each of them with a 
governance, and a technical data provision platform, as in the 
case of EIDA/ORFEUS1 (Seismology), ESA GEP2 platform 
(Satellite data), INTERMAGNET3 (geomagnetic observations) 
European Geological Surveys4 nodes and others5. They are 
characterized by enormous heterogeneity in terms of data types 
and formats, way of accessing data and metadata, scientific 
methods. As a consequence, building, testing, validating and 
managing a system to integrate heterogeneous data is a 
challenge that, at the current stage, needs to be tackled at many 
different levels, also outside the technical domain. Long term 
sustainability needs to be indeed guaranteed: this is faced by a 
clear sustainability plan which include the creation of an EPOS 
European Research Infrastructure Consortium (ERIC)6 in 2019 
[3]. Likewise, representativeness of TCS and their impact on 
scientific community need to be considered, that’s why 
community building actions have been undertaken. 

Harmonization of data and metadata formats is a key issue 
both at ICS and TCS level. As for TCS, domain specific 
Harmonization Groups have been set up, with the tasks of 
defining common vocabularies and terms, and of promoting the 
adoption of common data and metadata standards.  

                                                        
1 https://www.orfeus-eu.org/ 
2 https://geohazards-tep.eo.esa.int/ 
3 http://www.intermagnet.org/index-eng.php 
4 http://www.eurogeosurveys.org/, http://www.onegeology-europe.org/, 
http://www.bgs.ac.uk/ 
5 Full list here: https://www.epos-ip.org/thematic-core-service-index 
6 https://ec.europa.eu/research/infrastructures/index.cfm?pg=eric 

A for ICS, in order to ensure that data from heterogeneous 
sources can be used in combination to view, query and analyse 
data products, interoperability was implemented a two levels: 
1) at metadata transfer level, by using an extension of DCAT-
AP7 standard (EPOS-DCAT-AP8) to transfer metadata from 
TCS to ICS taking into account semantic aspects; 2) at 
metadata management level, by using the CERIF canonical 
model [4] to represent ingested metadata into a centralized ICS 
catalogue. It contains: (i) technical specifications to enable ICS 
to access to TCS discovery and access TCS assets (Data, 
Services, Software), (ii) metadata description of the digital 
object (DO) with direct link to DO, (iii) information about 
users, resources, software, and services other than data services 
(e.g. rock mechanics, geochemical analysis, visualization, 
processing). 

The ICS technical architecture adopts a microservice 
approach, and is hence made up of several modular, atomic, 
interoperable services: Authentication Authorization and 
Accounting (AAA) to ensure secure access to the system, a 
Web API module to enable programmatic access to the system, 
a Workflow component to manage workflow creation, and 
other minor components. Microservices approach was 
implemented using up-to-date technologies as RabbitMQ9 for 
enabling communication among microservices, and Docker10 
for virtualisation in the framework of a DevOps deployment 
method, actually enacted with GitLab CI/CD11 [5]. 

In this contribution we will present the main technical 
aspects of the EPOS ICS architecture, the overall data 
management approach, and a multidisciplinary use-case 
demonstrating data, data products integration through EPOS 
Graphic User Interface (GUI). 
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