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Summary
CatRIS develops a Portal that supports and promotes the harmonization and discoverability of
Research Infrastructure (RI) services. The CatRIS Portal allows Service Providers (SP) to register their services by providing rich, well-structured and harmonized descriptions of service
metadata. On top of this content, the CatRIS Portal offers a rich set of end user functionalities:
service search, browsing and comparison; aggregate statistics on services and providers, accompanied by visualization facilities; advanced and personalized end user features.
WP5 is responsible for the development of the CatRIS Portal, as well as its evaluation through
user assessment studies. Specifically, in the frame of WP5: (a) the architecture and functional
specifications of the Portal are prescribed based on the results of an extensive requirements
elicitation process taken place in WP3 and WP4, (b) the CatRIS Portal is implemented, deployed, populated and tested in a phased manner, producing three releases through the course
of the project, while (c) user assessment studies continuously guide the improvement of the
catalogue and its alignment with the requirements of Research Infrastructure (RI) users, Service
Providers (SP) and Policy makers.
Tasks 5.2, 5.3, 5.4 handle the development of the CatRIS Portal, its installation, configuration
and deployment, as well as the monitoring and support of its operation. The development of the
Portal is organized in three phases (releases), starting from core functionalities and enriching
them with advanced and personalized facilities. The first phase of the CatRIS Portal has implemented the core service registration, searching, browsing and comparison functionality. The 1st
release of the Portal is described in D5.2 “1st prototype of the gateway with the service catalogue browsing functionality and the registration of services”. The second phase extended and
enhanced the initial browsing and searching functionality and the service provider and service
registration processes and incorporated visualisation and analytics facilities, as well as interoperability mechanisms, including the integration of content from the MERIL-2 service provider
catalogue. The 2nd release is described in D5.3 “2nd prototype of the gateway with the service
visualization and analytics dashboard and the interoperability mechanism (APIs)”.
Deliverable 5.4 presents the final (3rd) release of the CatRIS Portal, which incorporates user
feedback and personalization functionalities, including recommendations, favourites creation,
as well as several improvements in the Catalogue, especially regarding the SP profile and services onboarding process, and monitoring and reporting facilities of the Portal..
The content of the deliverable is organized as follows: Chapter 1 presents an overview of the
CatRIS architecture for completeness. Chapter 2 presents the final user evaluation, feedback
and personalization functionalities implemented in the Portal. Chapter 3 discusses additional
improvements and additions in the Portal. Chapter 4 summarizes the implemented functionality
and Chapter 5 concludes the document.
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1 Overview of the CatRIS Portal
This Chapter introduces the design of the CatRIS Portal and the technologies used to build it
and references its documentation and licensing information. The goal of this Chapter is to document information on the development of the Portal. Complementary information regarding the
detailed CatRIS architecture, components presentation and functional specifications are provided in D5.1.

1.1

Architecture

The architecture of the CatRIS Portal is presented in Figure 1. It comprises of three tiered layers,
with an additional, horizontal fourth layer, as depicted in Figure 1:
•

Data Layer manages the storage and indexing of all the content handled by the CatRIS
Portal, including the various types of entities, logs and statistics on user interaction with
the Portal, as well as content produced by computations and analysis performed on the
above data.

•

Application Layer handles the core functionality of the Portal, including user and service management, service search, analytics, and alerts and recommendations.

•

User Interface (UI) Layer exposes the functionality of the CatRIS Portal to the end users.

•

Interoperability Layer implements APIs for populating and updating the CatRIS catalogue, integrating the catalogue with other catalogues (e.g. EOSC) and exposing data
to third parties.

Figure 1: Architecture of the CatRIS Portal
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Documentation and Source Code

CatRIS is harmonizing the descriptions of services and resources across the EU (considering
representation models, vocabularies and classifications) supported by large initiatives such as
the European Open Science Cloud (EOSC). To this end, CatRIS shares the same Data Model
with related projects engaged in developing solutions for gathering, managing, harmonizing and
exposing services and, in particular, with eInfraCentral1. On top of that, CatRIS reutilizes and
extends the eInfraCentral framework, to be able to manage, apart from e-services, also physical
RI services.
Given the above, eInfraCentral and CatRIS share a common code repository, with each framework instantiating as an individual branch of the common code base, in order to satisfy the
functionality requirements that are domain-specific (e-services vs. RI services). The Data Model
of both frameworks is documented in the respective GitHub page2, while the branch of the
CatRIS project is also provided in GitHub34. In particular, the code in 3 regards the backend of
the Portal (Data Layer and Application Layer in Figure 1) while the code in 4 regards the frontend
of the Portal (User Interface Layer).

1.3

CatRIS Portal licensing

The CatRIS Portal will be powered by NKUA’s software modules already used in OpenAIRE5,
OpenMinted6 and eInfraCentral service catalogues, distributed under the GPL/A license.
All extensions to the software will follow the same licensing pattern. As such, the CatRIS software is available as Open Source in the GitHub repository, as presented in the previous subsection.

1

https://einfracentral.eu, an EU/Horizon2020 project that developed a catalogue-portal for the
registration and search of e-Infrastructure services
2
https://github.com/eInfraCentral/docs
3
https://github.com/eInfraCentral/eic
4
https://github.com/eInfraCentral/eic-ui
5
https://www.openaire.eu/
6
http://www.openminted.eu/
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2 User evaluation, feedback and personalization modules
This section presents the final additions in the Portal’s functionality which allow users to evaluate
and obtain feedback on the content.

2.1

Service evaluation and personalization facilities

The initial planning of CatRIS prescribed four directions towards implementing user evaluation
and personalization facilities:
1. User rating mechanisms where authenticated end users can rate (e.g. in a 5 star scale)
a service based on a set of quality characteristics, such as availability, usability, and
overall experience.
2. Commenting functionality for allowing authenticated end users to provide in more detail
their experience for a specific RI service.
3. Favourites functionality, allowing users to mark one or more services as favourites and
be able to view them in a separate section in the user space.
4. Recommendations mechanisms where recommendations of services will be provided to
end users during service browsing and navigation.
Early on in the project, a thorough requirements elicitation process was performed by organizing
workshops and interviews with representatives of the two main stakeholder groups of the Catalogue: SP representatives and RI users. The outcomes of this process, documented in D3.2
“Survey form for requirement elicitation”, D3.3 “Report on the results of the survey on requirement elicitation”, D3.4 “Concept note for CatRIS” and further discussed in D5.1 “Gateway functional specifications”, indicated a negative view on explicit user rating and commenting mechanisms. In particular, user rating and commenting was considered a sensitive issue, with ambiguous or even negative expected effects on a catalogue of services. On the other hand, recommendation of new, unseen services was found by stakeholders as an interesting and potentially
useful feature, as long as the recommended services are in some way relevant to the user
(either similar to previous services she has interacted with or related to similar users), while
marking a service as favourite was also considered as a potentially useful and less explicit
evaluation instrument.
Given the above, rating and commenting functionality were eventually put aside, while service
favourites and views and service recommendations were eventually implemented as the evaluation and personalization instruments of the CatRIS Portal.

2.1.1 Favourites and views
These features have already been implemented in previous releases of the Portal (see D5.2),
thus, they are briefly discussed here. For each service in the Catalogue, the number of views it
received by any user, as well as the number of times it was marked as favourite by all users in
total is maintained. This information is visible to all users of the Catalogue, either in the service
description snippet of each result service as presented in Figure 2, or in the details (presentation) page of each service. These two features serve as an implicit user evaluation measure,
quantifying the interest and a degree of satisfaction (views and favourites respectively) of the
users for each service.
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Figure 2: Service favourites and views

2.1.2 Service recommendations
The goal of a recommendation mechanism is to be able to identify and propose to RI users
services that they are potentially interested in, but they have not been able to retrieve them
themselves. Two basic options towards implementing this mechanism were initially considered:
1. Recommendation of services that are similar with services the user has already interacted with. In this case, the recommendation system would examine the user history
with respect to service views and favourites and would then retrieve unseen (by the user)
services that have similar attributes (e.g. belong to similar categories/scientific domains,
have the same user base, etc.). This option was deemed trivial, since the CatRIS Portal
already provides faceted search via filtering on the attributes of services (see Figure 3).
2. Recommendation of services that similar users have interacted with. The user similarity
is calculated by considering common services the users have viewed or marked as favourite. Then, for each user, new, unseen services that similar users have already interacted with are recommended. This option was deemed as the preferable one, since it is
expected to (a) produce non-trivial, novel recommendations to the user and (b) ensure
that these recommendations are actually relevant to the user’s interests.
In order to implement the aforementioned recommendation mechanism, the RecDB7 framework
was installed as plugin in the existing database of the Portal (PostgreSQL). Out of the available
recommendation algorithms, the UserCosCF (User-User Collaborative Filtering using Cosine
Similarity measure) was selected in order to satisfy the requirement described in point 2. above.
Each user was represented as a vector of services and views and favourites of the user were
utilized to assign scores (values) as each position of the vector (with views providing a lower
score than favourites and services that were not at all viewed by a user being assigned a zero
score). The collaborative filtering algorithm was configured to periodically consider the latest
interactions of each user with the Portal, in order to produce updated user vectors and, thus,
more meaningful recommendations.
In order to present service recommendations to RI users, two additions were performed on the
CatRIS Portal interfaces: (a) A dedicated service recommendation page was implemented (Figure 4), that is accessible to logged in users via the menu presented in Figure 3. In this page,

7

https://github.com/DataSystemsLab/recdb-postgresql
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only recommended services are provided to the user, based on their profile as described above;
(b) A “recommended services” section was added at the bottom of the service results page, so
that this information is directly accessible during the user’s searches and, in the same time, the
user is not distracted during service search (Figure 5).
Figure 3: Accessing service recommendations

Figure 4: Service recommendation page
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Figure 5: Recommended service section in service results page

2.2

Feedback provision functionality

Apart from user feedback related to the Catalogue’s services, the third release of the Portal
implements a more generic mechanism that allows users to provide their feedback on the Portal.
This functionality can be accessed at the bottom right of each page in the Portal, as shown in
Figure 6. A form is then opened (Figure 7) where the user can provide their feedback (e.g. an
issue they encountered, a suggestion on the Portal, etc,) and their contact info and submit their
feedback to the CatRIS administration team
Figure 6: Accessing the “Provide feedback” functionality from any page in the Portal
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3 Improvements and Additions in the 3rd Release
Apart from the user feedback and personalization facilities, the 3rd release of the CatRIS Portal
incorporates a series of improvements and additions. In particular, extended improvements
were performed on the Service Provider and service onboarding and monitoring interfaces and
functionality of the Portal, in order to facilitate the process and further ensure the quality of the
imported content in the Catalogue. Further, an analytics framework was configured for gathering
and reporting visitation statistics on the Portal.

3.1

Onboarding and monitoring process

In order to facilitate and ensure the quality of the onboarding process, several improvements
were implemented in two directions: (a) redesign of the Portal interfaces related to the onboarding process and SP/service monitoring, rendering them more user friendly and informative for
Service Provider representatives and (b) incorporation of automated controls on several of the
fields of the onboarding forms, so that the quality of the imported information is instantly checked
and corrected by the representative.
The onboarding process starts with an authorized representative of the Service Provider selecting to Add New Service Provider (Figure 8). The representative is presented with a form where
they are requested to review and accept the CatRIS Privacy policy and assert that they are
authorized representatives of the SP (Figure 9).
Figure 8: Selecting to Add New Service Provider
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Figure 9: Accepting CatRIS Privacy Policy

The information that needs to be input by the representative is categorized in eight discrete
blocks (e.g. Basic, Marketing, etc.), as presented in Figure 10, which group together similar
information fields (SP profile attributes) in order to facilitate the representative. A progress bar
is implemented that informs about the number and percentage of mandatory fields that are currently filled in by the representative, at each information block.
The representative of the SP is able to download a form with all required fields for offline inspection and gathering of the required information. Further, they are able to temporarily save
(Save as draft) their progress and come back again to conclude the process. Also, they can use
the “Do you need help?” link to contact the CatRIS Onboarding Team for support. After the
representative has filled in at least all the mandatory fields required, they need to Submit the
SP profile registration application.
Figure 10: Filling in the Service Provider profile forms

Similar functionality and appearance improvements were performed on the respective service
template forms, as depicted in Figure 11.
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Figure 11: Filling in the service template forms

Additionally, the onboarding forms were enriched with automatic validity controls for fields of
specific types. In particular, validity controls were implemented for the following field types:
•
•
•
•

Email
Website
Phone number
Date

Each time e field of the above types is not properly filled in by the user, an error occurs and the
field is marked with red color, as shown in the examples of Figure 12. This way, the quality of
the respective fields is ensured, while the SP representative is facilitated in identifying the error
and providing a proper value for the field.
Figure 12: Errors in fields identified by automated controls
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Finally, the SP dashboard was redesigned so that it incorporates the whole set of available SP
functionalities, including:
•
•
•
•
•
•

View aggregate statistics on the SP’s services regarding service views and favourites
View the list of the SP’s services either public or draft ones
Add New services
Update the SP’s profile
Delete the SP’s profile
Link to instructions for using the CatRIS API, for programmatically onboarding and updating services

Figure 13: Service Provider dashboard

3.2

Portal statistics generation

In the frame of the final release of CatRIS, an auxiliary framework was configured on the Portal, that
allows monitoring and reporting of visitation statistics. In particular, the Matomo 8 analytics framework was
used. As displayed in Figure 14, the framework supports aggregate statistics, visualizations and reporting
on the Portal visitation information (e.g. number of visitors, actions, time intervals, visitation origin, etc.)
for configurable time periods.

8

https://matomo.org/
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Figure 14: Matomo interface for reporting CatRIS Portal statistics

In Figure 15 we present several types of visitation statistics that are automatically reported by
the framework and can provide useful insights to the CatRIS administration team (as well as to
the CatRIS consortium) on user traffic and engagement on the Portal.
Figure 15: Exemplary visitation statistics for the CatRIS Portal
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4 Implemented functionality
The following table summarizes the implemented functionality of the 3rd release of the CatRIS
Portal, with respect to the functional specifications of the gateway, defined in D5.1. For each
functional specification, its implementation status is provided, considering three stages:
•
•
•

Implemented denotes a fully functional implementation of the respective specification,
with or without potential improvements to be planned for next releases.
Partially Implemented denotes a partial implementation of the specification.
Not implemented denotes that the specification was eventually discarded due to low
priority/user value compared to other functionalities of the Portal

Additionally, for each specification, a brief comment on future implementation steps is given in
the last column of the table.
Table 1: Implemented Functionality in the 3rd Release of the CatRIS Portal
Functional Specification

Implementation
Status

Comments and
Implementation Plan

FS-CBS-01 - View classification information of services/resources

Implemented in Release 1

Fully functional implementation

FS-CBS-02 - Search services/resources using keywords

Implemented in Release 1

Fully functional implementation

FS-CBS-03 - View and search
services/resources using filters

Implemented in Release 1

Fully functional implementation

FS-CBS-04 - View detailed
characteristics of a service/resource

Implemented in Release 1

Fully functional implementation

FS-CBS-05 - Navigate to the
service/resource at the remote
service provider

Implemented in Release 1

Fully functional implementation

FS-CBS-06 - Compare a list of
services /resources w.r.t. a set
of attributes

Implemented in Release 1

Fully functional implementation

FS-CBS-07 - Sort service/resource search results

Implemented in Release 2

Fully functional implementation

FS-CBS-08 - View number of
service/resource requests

Completed in Release 2

Fully functional implementation

FS-EUI-01 - Register as an
authenticated user

Completed in Release 2

Fully functional implementation

FS-EUI-02 - Login/Logout as
authenticated user

Implemented in Release 1

Fully functional implementation

FS-EUI-03 - Edit user profile

Implemented in Release 2

Fully functional implementation

FS-EUI-04 - Delete user profile

Implemented in Release 3

Fully functional implementation

FS-EUI-05 - Add/remove favourite services

Implemented in Release 1

Fully functional implementation

FS-EUI-06 - Add/remove favourite category

Not implemented due to low
priority/user value

Other functionality and improvements were prioritized with higher
importance and user value
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FS-EUI-07 - Subscribe/Unsubscribe to catalogue updates
and alerts

Not implemented due to low
priority/user value

Rejection of the specific specification to avoid overloading/spamming end users. Mostly covered by
the projects social accounts (twitter, Linkedin) were the user can
subscribe and follow the progress
of the Portal

FS-EUI-08 - Get recommendations for new services based
on similar users

Implemented in Release 3

Fully functional implementation

FS-EUI-09 - Get recommendations for new services based
on similar services

Implemented in Release 3

Fully functional implementation

FS-EUI-10 - View list of services based on user profile

Not implemented due to low
priority/user value

Other functionality and improvements were prioritized with higher
importance and user value

FS-EUI-11 - Allow different
views of services for different
user groups

Not implemented due to low
priority/user value

Other functionality and improvements were prioritized with higher
importance and user value

FS-EUI-12 - Query service
providers for details on selected services

Completed in Release 2

Fully functional implementation

FS-EUI-13 - Book a service for
a specific timeslot

Not implemented/partially
covered by FS-EUI-12

Other functionality and improvements were prioritized. The specification is partially covered by the
functionality that allows users to directly contact and query service
providers on additional details on
their services

FS-SPI-01 - Register as provider

Implemented in Release 1

Fully functional implementation

FS-SPI-02 - Login/Logout as
provider

Implemented in Release 1

Fully functional implementation

FS-SPI-03 - Register a service/resource

Implemented in Release 1

Fully functional implementation

FS-SPI-04 - Update a service/resource

Implemented in Release 1

Fully functional implementation

FS-SPI-05 - Delete a service/resource

Completed in Release 2

Fully functional implementation

FS-SPI-06 - Publish or unpublish a service/resource

Implemented in Release 2

Fully functional implementation

FS-SPI-07 - View list of services/resources associated
with the provider

Completed in Release 2

Fully functional implementation

FS-SPI-08 - View log of actions applied to a service/resource

Completed in Release 3

Fully functional implementation

FS-SPI-09 - View statistics
and visualizations on a service/resource

Completed in Release 2

Fully functional implementation
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FS-SPI-10 - Publish and update service availability calendars
FS-VA-01 - Visualize service/resource distribution

Not implemented

Completed in Release 2
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Other functionality and improvements were prioritized with higher
importance and user value
Fully functional implementation

FS-VA-02 - Visualize classifications of services/resources
with a colour coding

Not implemented due to low
priority/user value

FS-CI-01 - Programmatically
insert a new service/resource

Implemented in Release 2

Fully functional implementation

FS-CI-02 - Programmatically
update a service/resource

Implemented in Release 2

Fully functional implementation

FS-CI-03 - Expose service/resource data in third parties

Implemented in Release 2

Fully functional implementation

Completed in Release 2

Fully functional implementation

FS-AF-02 - Add/remove a provider user

Implemented in Release 1

Fully functional implementation

FS-AF-03 - Approve/reject a
service/resource registration

Implemented in Release 1

Fully functional implementation

FS-AF-04 - Moderate user
comments and actions

Not implemented due to revised requirement

User commenting functionality
were eventually rejected as a feature by both Service Provider and
RI user target groups

FS-AF-01 - Approve/reject a
provider registration

FS-AF-05 - Manage vocabulary/classification content

Partially implemented

Other functionality and improvements were prioritized with higher
importance and user value

Managed by manual/semi-automatic curation processes

Apart from the initial functional specifications, additional specifications have surfaced based on
the continuous user feedback elicitation towards improving the functionality and usability of the
portal. The following table summarizes these specifications, which have been addressed in the
portal’s 2nd and 3rd releases.
Table 2: Additional Functionality prescribed and implemented in the CatRIS Portal
Additional Specification

Implementation
Status – Release 2

FS-ADD-01 – Temporarily saving progress of adding a new service provider

Implemented

FS-ADD-02 – Temporarily saving progress of adding a new service template

Implemented

FS-ADD-03 – Email notifications on all
steps of the registration process

Implemented

FS-ADD-04 – Email notifications on all
SP user changes on SP or service profiles

Implemented

FS-ADD-05 – Export and download information of the required fields for SP
and service registration

Implemented

Comments and
Implementation Plan
Fully functional implementation

in Release 2
Fully functional implementation

in Release 2
Fully functional implementation

in Release 2
Fully functional implementation

in Release 2

in Release 2

Fully functional implementation
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FS-ADD-06 – Provide Feedback to the
Portal

Implemented

FS-ADD-07 – Update/delete a Service
Provider

Implemented

FS-ADD-07 – Extract statistics on the
Portal usage

Implemented

FS-ADD-09 – Perform automated validity controls on SP and service fields

Implemented

21 / 22
Fully functional implementation

in Release 3
Fully functional implementation

in Release 3
Fully functional implementation

in Release 3
Fully functional implementation

in Release 3

Shortly, out of 41 initially prescribed functional specifications, 32 were fully implemented, 1 was
partially implemented, while 8 were discarder due to low priority/user value. Instead, an additional set of 9 functional specifications where elicited by user feedback and implemented until
the final release of the Portal.
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5 Conclusions
D5.4 presented the final release of the CatRIS Portal, which offers a rich set of facilities to
Service Provider representatives and Research Infrastructure users. The CatRIS Portal supports the onboarding of services in a harmonized way, according to the EOSC Profiles v3.0.09
for describing Service Providers and services, also offering advanced service management and
monitoring facilities. Further, it offers RI users rich service search and comparison functionality,
as well as direct communication with Service Providers and the Portal administration team, for
acquiring additional information on the Catalogue’s content. The CatRIS Portal is a living Catalogue that will continue to evolve and be enhanced beyond the date of this deliverable, with
additions and improvements being documented at the user guides available in the Portal’s support menu.

9

https://eosc-portal.eu/providers-documentation/eosc-provider-portal-resource-profile

