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Executive Summary
The main goal of CS3MESH4EOSC is to create an interoperable federation of data and higher-levelservices to enable friction-free collaboration between European researchers. This will be achieved bycapturing the momentum of recent cloud service provisioning and uptake in National Research andEducation Networks (NRENs) and public research sector providers across Europe. In particular, theavailability of Enterprise File Synchronisation & Sharing (EFSS) services has led to an increase in datastorage and collaboration opportunities for mid- to long-tail science, which we hope to furtherempower through a shared ecosystem of distributed research tools.
The main goal of WP5 is to develop and implement a stakeholder-oriented dissemination andengagement strategy, to ensure CS3MESH4EOSC results are captured, disseminated and exploited.For this, the WP5 team interacts continuously with all project WPs and prepares consistent andcontent-rich outreach activities, by using multiple integrated communication tools. Guided bycustomised and strategic communication plans, the first 18-month period saw the firstdevelopments of CS3MESH4EOSC Key Exploitable Results (KERs) and the creation of communityof stakeholders interested in the project core activity. The focus for the next 18-month period isto contribute actively to the KERs’ adoption by the various stakeholders and integration withinthe European Open Science Cloud (EOSC).
The CS3MESH4EOSC “D5.2 Interim report on dissemination and exploitation of project results” is anupdated version of “D5.1: Communication and stakeholder engagement plan” released in September2020 (M9). This report documents the results and impact of communication efforts undertakenfrom September 2020 (M9 – month when Trust-IT joined the consortium and becameWP5 leader) toJune 2021 (M18), which focused on creating awareness about the CS3MESH4EOSC project, its goals,its ambition and the expected KERs.
The document is divided in specific sections, listing the results achieved during this first reportingperiod:

● Section 1 gives an introduction of the KERs and the engagement results achieved so far;● Section 2 lists the communication results from M1-M18 and indicates plans and goals for thenext period;● Section 3 provides an overview of CS3MESH4EOSC presence at third-party events, as wellevents organised by the project, along with other initiatives. Plans for the next period are alsodetailed;● Section 4 describes how the project is liaising with the EOSC initiative;● Section 5 is dedicated to the synergies established so far or otherwise planned, with different,related initiatives and projects;● Section 6 provides a first overview of CS3MESH4EOSC exploitation plan;● Section 7 lists a quick overview of the Key Performance Indicators (KPIs) achieved by M18,along with those to be achieved by end of the project;● Section 8 includes a timeline of the Action Plan of activities from M18 till project end;● Section 9 draws some overall conclusions and provides a concise overview of the coming 18-month period.
All CS3MESH4EOSC communication and dissemination activities performed aimed to maximise theoutreach, dissemination and exploitation impacts of the project during the first period, with the intentto have the same effect during the whole project lifetime and after its conclusion.
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1 Link: https://cs3mesh4eosc.eu/contribution-eosc-fair

1. CS3MESH4EOSC offer/ target stakeholders
1.1 The CS3MESH4EOSC Services
The assets presented in this section are the strategic focus of this updated “D5.2 CS3MESH4EOSCInterim Report on Dissemination and exploitation of project results”. As indicated in “D5.1Communication and stakeholder engagement plan”, an active stakeholder engagement approach isfundamental for each target group, as their involvement increases the likelihood of a broader uptakeof the services developed by the Project. The goal for M19-M36 (July 2021 to December 2022) is tosteadily improve the dissemination of the project’s KERs towards the key identified stakeholders, toincrease the numbers of users (see Table 1).

STAKEHOLDERS
Stakeholders

Services
End-users & researchcommunities Institutional operatorsof services Software developers Policy makers & citizens

X X X X
Basedtechnologies

X X
Third-partytechnologies X X

Table 1 CS3MESH4EOSC services vs Stakeholders
The following paragraphs describe the different CS3MESH4EOSC services, as well as whichstakeholders and how stakeholders are addressed by the project. There are some examples providedof the engagement achieved so far. In general, the engagement goal per stakeholder is:

· End-users and research communities: increase the level of engagement fromM19, to promoteservice adoption as soon as services are deployed. They are fundamental for the success ofScience Mesh at a European level and beyond;
· Institutional operators of services: maintain the engagement among the project partners andensure high levels of quality of service during the Project, to promote service usage after theProject’s conclusion;
· Commercial and non-commercial software developers: they are crucial for the completedeployment of the Science Mesh at European and global level. The engagement goal fromnow on is to expand the first list of vendors’ parts of the Science Mesh by bringing on boardmore institutions to be integrated in the platform;
· Policy makers and citizens: carefully follow policy priorities in the EU, namely those related tothe EOSC, and promote the fact that the Science Mesh is a single contact point for Europeanresearchers and innovators for advanced data-driven research.

1.1.1Science Mesh
Stakeholders: End-users & research communities, Institutional operators of services, Non-commercial softwaredevelopers, Non-commercial software developers, policy makers and citizens
Science Mesh is the main result of CS3MESH4EOSC. The service will allow users to retain control overtheir remote or domestic datasets, while becoming FAIR compatible and integrated with the EOSC1 at

https://cs3mesh4eosc.eu/contribution-eosc-fair
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2 Link: https://owncloud.com/it/3 Link: https://www.seafile.com/en/home/4 Link: https://www.cubbit.io/5 Link: https://nextcloud.com/6 Link: https://cs3mesh4eosc.eu/data-services

the same time. It is an application platform for distributed collaboration in a federated environmentfor research, based on both open source and open standards, implemented through a decentralisedmesh of EFSS nodes. This allows users to cross-authenticate across organisations.

Figure 1 Science Mesh logo
By the time of writing this report, out of nine, the Science Mesh federated infrastructure had fivenodes connected from different European countries (see Table 1) and four EFSS platforms(OwnCloud2, Seafile3, Cubbit4 and NextCloud5) were being integrated.

Site Owner & Country Site Owner & Country
CERN, Switzerland SWITCH, Switzerland

Cubbit, Italy WWU, Germany
SURF, The Netherlands CESNET Czech Republic

Table 2 Connected sites in the Science Mesh
The application layer of the Science Mesh can be split in four groups (see Table 3) which are also listedon the website6.

Type of Service Function/Description Stakeholders
Integrates the Science Mesh with open-datarepositories. Users are able to access remoteexecution environments to replay (and modify)analysis algorithms without a need to setupupfront accounts in the remote system.

CERN, JRC, African Union, Ailleron, SoftwareMind

Users are able to add metadata and publishdatasets with persistent identifiers directly on theScience Mesh sites or to external data repositories.
PARADISEC

Integrates collaborative content editingapplications in the Science Mesh service to enablecross-federation collaboration on content in realtime: simultaneous editing of documents,commenting, versioning etc.

RiseSMA (University of Duisburg-Essen,University of Agder, Universiteit Leiden,Virtimo AG, Municipality of Kristiansand,Queensland University of Technology (QUT),The University of Sydney, Universidade doVale do Rio dos Sinos, UniversitasPadjadjaran)

https://owncloud.com/it/
https://www.seafile.com/en/home/
https://www.cubbit.io/
https://nextcloud.com/
https://cs3mesh4eosc.eu/data-services
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7 Link: https://cs3mesh4eosc.eu/news-events/events/science-mesh-workshop-moving-towards-adoption-phase-science-mesh

Type of Service Function/Description Stakeholders
Integrates data transfers of large datasets (in theTB range) within the Science Mesh, to allowefficient data-based collaboration on an “on-demand” basis. It offers high-speed transfer ofinformation from remote locations to local sitesacross different countries, specifically supportinguse-cases not able to extend compute capabilitiesto remote sites.

LOFAR

Table 3 Different Services from the Science Mesh
In order to validate the system in close connection with research groups and users (Strategic ObjectiveNº8 of the CS3MESH4EOSC project), different use-cases with real institutions from different scientificdisciplines have been established. This demonstrates how the ScienceMesh is a service fit-for-purposefor multidisciplinary research. The four use-cases (from an aimed total of eight) are available on theproject website. For the moment the users of this mesh are the Project partners, since the service isstill in its development phase.
The Science Mesh had its first presentation on the 28th January 2021, during the “Science MeshWorkshop - Moving Towards the Adoption Phase for Science Mesh7”, highlighting its transition fromthe "Building phase" to an "Adoption phase" (more info at chapter 3.1.1 Science Mesh Workshop),with dedicated presentations focused on the different aspects of the Science Mesh.
A first webinar presenting 2 use-cases was organised along with a podcast (see chapter 3.1.2Webinars and Podcasts ) focused on the general importance of the Science Mesh for open scienceand scientific innovation. An article was published in the CONNECT magazine (see chapter 2.5Journals, publications and the press) to reach out to the research and policy community, interviewswere made, focused on commercial and sustainability aspects of the Science Mesh and presentationswere made at third-party events organised by other initiatives (see chapter 3.2 Table 15 Podcaststatistics
Third-party events). The Science Mesh dissemination activities were promoted and supported withthe launch of newsletters and social media post and messages (see Figure 2 Reaching stakeholders onTwitter by promoting webinars (left) and presence at third-party events (right)). Further details areavailable in the following chapters.

Figure 2 Reaching stakeholders on Twitter by promoting webinars (left) and presence at third-party

https://cs3mesh4eosc.eu/news-events/events/science-mesh-workshop-moving-towards-adoption-phase-science-mesh
https://cs3mesh4eosc.eu/news-events/events/science-mesh-workshop-moving-towards-adoption-phase-science-mesh
https://cs3mesh4eosc.eu/news-events/webinars/science-mesh-high-energy-physics-and-endangered-linguistics-open-data-systems
https://cs3mesh4eosc.eu/node/122
https://cs3mesh4eosc.eu/news-events/events
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events (right)
As indicated in Deliverable D5.1, from July 2021 (M19) to December 2021, the communicationcampaign will focus on promoting the applications which are being developed for the Science Meshand promoting the integration of vendor software within it.
In 2022, the main focus of the communication campaign will be promoting the applications providedin the context of the Science Mesh and bringing on board more users and services (see Figure 3 FullTechnology Deployment of the Science Mesh. The platform will be tested and improved, andtestimonials about its benefits will be produced and distributed, like the one below.

Figure 3 Full Technology Deployment of the Science Mesh
This will be complemented with short video-pills (that is, videos with less 30 seconds duration) withthe testimonials, to be shared on social media, which will provide a more “human” touch to theProject’s activities. Tutorial videos showcasing how to use the different services of the Science Mesh,along withwebinars and dedicated podcastswill also be arranged. Posters and other communicationmaterials, such as poster and flyers will pursue the organisation of presentations at third-partyevents, as well as organise co-located events or join panel discussions. Each time a deliverable aboutthe Science Mesh is released, or more sites are connected to the infrastructure (e.g., PSNCBox,CloudStor, ScienceData.dk, JRCBox, amongst others), news pieces and online visibility will beprovided.
1.1.2Technologies
1.1.2.1 CS3 base technologies
Stakeholders: Institutional operators of services, Institutional operators of services, Non-commercial softwaredevelopers
The Open Cloud Mesh (OCM), CS3APIS and REVA are open-source technologies which provide thetechnical foundation for the Science Mesh, while ensuring the interoperability of applications (see
Table 4 The technologies setting the boundaries of the Science Mesh). Without them, the different sites and
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services would not be connected and, consequently, the ScienceMesh services would not be providedfor these different sites. Their integration within the Science Mesh and the development work whichwill be done on them is expected to have a positive effect in their Technology Readiness Level (TRL),turning them into systems that are complete and proven in an operational environment.Technology Function in CS3MESH4EOSC TRL in M1 TRL in M18CS3APIs The CS3 APIs aim at connecting storage and application providerstogether, by abstracting out their inner workings and creating acommon interface they can use to communicate. They effectivelydecrease the burden of porting applications developed for differentEFSS platforms as well as the probability of vendor lock-in. The CS3APIswill be the “glue” which will bind together nodes and applications inScience Mesh, by providing a common language which all parts willspeak and allowing connectors to different services to be reused acrossapplications.

6 9

OCM aims to be a vendor-neutral open protocol which offers a commonfile access layer across an organisation and/or across globallyinterconnected organisations, regardless of the location of the data andchoice of clouds. OCM is a fundamental technology for the ScienceMesh, as it provides the individual nodes with a fundamentalmechanism which they can use to exchange data. We expect that thevarious use cases and workflows which are part of the Project will resultin further extensions to OCM, whose standardisation we will encourageand work on.

6 9

The Reva project makes cloud storage and application providers inter-operable through a common platform. It leverages the CS3 APIs in orderto offer a straightforward way to connect existing services in a simple,portable and scalable way. Reva is also the reference implementationof the CS3 APIs, providing a vendor-neutral playground which allowsservice providers to benefit from the economy of scale.

7 9

Table 4 The technologies setting the boundaries of the Science Mesh
The developers of such technologies will benefit from their technologies being used by a widercommunity of users from different countries and professional backgrounds. By the time of writing,these technologies are already integrated within the Science Mesh prototype, with manyimprovements on the way. Considering that some of these technologies are still being perfectionedand are yet to achieve full production level, the project mostly launched social media messages topromote their usage within the Science Mesh (see Figure 4 Promoting REVA, CS3APIs and OCM on social
media).

Figure 4 Promoting REVA, CS3APIs and OCM on social media
With their integration in the Science Mesh by mid-2021, a series of interviews with the technologyproviders will be prepared, along with news pieces and press-releases and the launch of social media
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messages with key quotes collected from the interviews. A dedicatedwebinar (expected to take placeby April 2022) will also be organised, highlighting the new novelties that these technologies receivedfrom the CS3MESH4EOSC experts (which allowed to reach higher levels of TRLs).
1.1.2.2 Third-party technologies
The application layer which constitutes the top tier of Science Mesh is powered almost exclusively byopen-source third-party software. Some of those packages will actually benefit directly fromcontributions being currently developed in the context of some of the Project’s Work Packages.
Application Type 3rd partytechnology Technology description TRLM1 TRLM36

Binder, an easy place to share computing environments to everyone. Itallows users to specify custom environments and share them with asingle link. It builds tools that reward best-practices in reproducible datascience by utilising community-developed standards for reproducibility.

6 8

JupyterLab is a web-based interactive development environment forJupyter notebooks, code, and data. JupyterLab is flexible: configure andarrange the user interface to support a wide range of workflows in datascience, scientific computing, and machine learning.

9 9

SWAN (Service for Web based ANalysis) is a platform to performinteractive data analysis in the cloud. It uses as interface Jupyternotebook and CERNBox as home directory.
9 9

Voilá turns Jupyter notebooks into standalone applications. A very easyway to create a standalone dashboard. 8 9
Describo Web-based tool that allows end users to define data collections, renderthem into standardised packages ("RO-Crates") and annotate them. 7 9

ZENODO, a general-purpose open-access repository developed underthe European OpenAIRE program and operated by CERN. It allowsresearchers to deposit research papers, data sets, research software,reports, and any other research related digital artefacts.ScieboRDS, a web-based tool that allows end users to select RO-crates(as generated by Describo) and offer those to 3rd party systems, such asarchives, repositories and publishers, including the user and quotamanagement associated therewith.

6 9

InvenioRDM is an open-source software framework for large-scale digitalrepositories that provides the tools for management of digital assets inan institutional repository and research data management systems.
9 9

RO-Crate has been developed as a schema.org-based JSON lightweightapproach to the next generation Research Object serialisation. - -
OSF is a free, open-source web application that connects and supportsthe research workflow, enabling scientists to increase the efficiency andeffectiveness of their research. Researchers use OSF to collaborate,document, archive, share, and register research projects, materials, anddata. OSF is the flagship product of the non-profit Center for OpenScience.

- -

Collabora, a web-based tool for collaborative editing on office documents 9 9
CodiMD CodiMD is the free software version of HackMD, developed and openedsource by the HackMD teamwith reduced features (without bookmode) 7 9

OnlyOffice, a free software office suite that features online documenteditors, platform for document management, corporate communication,mail and project management tools.
6 6

Overleaf, a collaborative cloud-based LaTeX editor used for writing,editing and publishing scientific documents. It partners with a wide rangeof scientific publishers to provide official journal LaTeX templates, anddirect submission links.

6 7

https://mybinder.org/
https://jupyter.org/
https://swan.web.cern.ch/swan/
https://voila-gallery.org/
https://uts-eresearch.github.io/describo/
https://zenodo.org/
https://www.forschungsdaten.info/fdm-im-deutschsprachigen-raum/nordrhein-westfalen/projekte/sciebords/
https://invenio-software.org/products/rdm/
https://www.researchobject.org/
https://osf.io/
https://cos.io
https://cos.io
https://www.collaboraoffice.com/
https://hackmd.io
https://github.com/hackmdio/codimd#codimd---the-open-source-hackmd
https://www.onlyoffice.com/it/
https://it.overleaf.com/
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Application Type 3rd partytechnology Technology description TRLM1 TRLM36
FTS, a batch scheduler of data transfers. In use by the LHC experimentsand numrous other communities to orchestrate data transfers aroundthe globe. It is also used by Rucio for performing data distrobution.

9 9

GridFTP An extension of the File Transfer Protocol (FTP) for grid computing. Itsaim is to provide a more reliable and high-performance file transfer, forexample to enable the transmission of very large files. GridFTP is usedextensively within large science projects and by many supercomputercentres and other scientific facilities.

- -

Rclone, a tool that is able to synchronise and copy date to and from cloudstorage services. 9 9
RUCIO, an open-source software framework that provides scientificcollaborations with the functionality to organise, manage, and accesstheir data at scale. The data can be distributed across heterogeneousdata centres at widely distributed locations.

9 9

Table 5 Third-party technologies being integrated in the Science Mesh
From M19 (July 2021), the CS3MESH4EOSC Communication team will organise interviews withtechnology providers (see chapter2.1 Editorial Plan) to present the technologies that are part of theScience Mesh and, therefore, available to its users. These interviews will also highlight how thesetechnologies were improved thanks to CS3MESH4EOSC Support.
1.2 The CS3MESH4EOSC Community
During these first 18 months of the project, CS3MESH4EOSC was able to create a community ofmembers interested in knowing how the work developed within the Project will contribute toconnecting European data. The achievement of these results (see Table 6) was possible thanks to acoordinated and continuous communication effort by CS3MESH4EOSC partners, who cooperated tosupport the promotion of results. Please note that the results related to the website are as of M11,when the website was revamped by Trust-IT and analytics measurements were implemented.

Type KPI by end Project Results by M18Community
Engaged Users --- 647 engaged users: 550 Social media followers(192 Twitter + 350 LinkedIn + 8 YouTubesubscribers), 97 newsletters subscribers.
Social Media Community 2.000 (namely 1.000 Twitterand 500 LinkedIn) 550
N° members database 300 110
Newsletter subscribers 200 97
Science Mesh users 3.000 15 beta testers(service still under development)
Plugins commercialimplementations 3 1 (ownCloud)
Service integrated in theEOSC 1 0
Use-cases validated in 4different disciplines 8 0
Integration of 3 open-source, industrial EFSStechnologies and 4 open-source applicationcomponents into theScience Mesh.

7 Total of 51 open-source EFSS (ownCloud)4 opensource application components(JupyterLab, CodiMD, Collabora, RClone)

https://fts.cern.ch/
https://rclone.org/
https://rucio.cern.ch/
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Type KPI by end Project Results by M18
Services which will enterinto the EOSC catalogue 3 *EOSC Catalogue is now obsolete.Replacement will be studied.
Website
Website Sessions 60.000 29.000
Website users 5.000 2.500
Website page views 100.000 71.000
Events
N° attendees Science MeshWorkshop 200 96
Webinar participants(average) 150 54
Podcast listeners 100 20

Table 6 CS3MESH4EOSC Community members
Figure 5 Countries of CS3MESH4EOSC community database members and Figure 6 provide anoverview of where the project community members come from. The top four countries that arepresent in the CS3MESH4EOSC database in percentage of subscribers and participants to the eventsof the project are Germany (16%), Netherlands (15%), Italy (13%) and Switzerland (12%). While it isnatural that the majority of members are located in Europe, it is important to highlight that thecommunity counts with some members from overseas (e.g., 4% from USA). Most members comefrom Academia/Research (72%), followed by SMEs (7%).

Figure 5 Countries of CS3MESH4EOSC community database members
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71.83%

4.23%
5.63%

4.23%
2.82%

7.04% 4.23%CS3MESH Database MembersAcademia/Research

Commercial SoftwareDevelopers
ITConsultancy/DevelopmentLarge Enterprises

Non-profit organisation

Figure 6 Stakeholders Categories part of the Science Mesh

1.3 Future engagement plans
At M18, CS3MESH4EOSC is in its second phase (from M12 to M24) and the two main targets ofengagement are, currently, platform and application vendors and other potential early adopters. TheProject’s future plans are based on these two objectives, and a continuous stream of content will beproduced throughout the coming months.
During the next phase (M19-M24, July 2021 – December 2021), and as the infrastructure is stabilisedand made user-ready, the Project will focus on dissemination of its results to stakeholders (researchand industrial), to increase the adoption of the Science Mesh. CS3MESH4EOSC will provide trainingand networking opportunities for the CS3 community, to also attract new user groups (StrategicObjective Nº 9 of the Project). The aim is also to engage with those who are already users of theplatform. In the phase right after (M24-M36, January 2022 – December 2022) the focus will be tofurther enlarge the community of users, while ensuring a solid impact and sustainability plan after theclosure of the project.

Figure 7 CS3MESH4EOSC communication roadmap and activities focus from M19.
This will be possible thanks to several lines of action. To increase the CS3MESH4EOSC user base andcommunity, the project will keep engaging with stakeholders, now more focused on technology
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adoption, by inviting them to use the Science Mesh or to incorporate their service in the network.This will be possible thanks to the:
· Organisation of additional webinars and Science Mesh Workshops;
· Preparation of press releases, interviews and podcasts;
· Increase of the number of newsletter subscribers and the launch of new issues;
· Increase of the number of synergies;
· Preparation of podcasts and written interviews with the Science Mesh developers, vendorsand users;
· Publication of news pieces and blogposts about the direct activity made by the projectpartners in order to inform the community, with the continuous publication of related contenton the website;
· Participation at third-party events to increase outreach and reach new audiences;
· Organisation of final event, by the end of the project, to present the Project's results andimpact to be achieved in the long run.

Regarding the copy strategy, the next phase will be focused on collecting feedback and alsoperforming tests with the future service users. This activity will help the project to fine tune its assetsand, consequently, clearly define the value proposition and the competitive advantages of the servicesand promote the message to the targeted stakeholders with customised content. The main focus forcommunication and dissemination efforts will be aimed at increasing service adoption and long-termsustainability, after the Project’s conclusion. A final video of the Project will be created to promote itsresults through the CS3MESH4EOSC website and social media channels.
Furthermore, the project will also focus on expanding the international dimension of its audience,not only on the services exploitation side, but also for collecting inputs by stabilising synergies andpromoting the services with each synergy. Therefore, it will be essential to increase our collaborationnot only with EU initiatives but also international ones. For more information about “Synergies”,please read the chapter 5 Synergies with national and international networks.
By the end of the project, a business impact assessment and roadmap for effective management ofthe ScienceMesh will be prepared, with the final identification of motivational drivers for the relevantresearch and industrial communities to be engaged in the long term within the Science Mesh (e.g.,reputational drivers, rewards & incentives, financial drivers, etc). More info in chapter 6 ExploitationPlan: Making use of CS3MESH4EOSC Results.
2 Main Outreach and dissemination achievements from M1-M18 and future plans
2.1 Editorial Plan
The editorial plan is one of the main assets of the Communication and Exploitation plan of the project,and includes the regular publication of articles covering project updates, updated events calendarswith their outputs, news pieces about relevant topics in the stakeholder engagement process and allthe most useful information about the field, for the targeted stakeholders of the project. The contentpublished on CS3MESH4EOSC website by June 2021 is detailed in the table below. As of June 2021, atotal of 18 news pages were published on the website, plus 26 event pages.

Date Type Title
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8 Link of news section: https://cs3mesh4eosc.eu/news-events/news9 Link: https://cs3mesh4eosc.eu

Date Type Title22 January 2020 News Meet CS3MESH4EOSC in Copenhagen31 January 2020 News The project has officially started24 April 2020 News FAIR data handling with CS3MESH4EOSC29 April 2020 News Cloud storage tailored for researchers12 June 2020 News Join the upcoming conference on data sharing15 September 2020 News Join the Science Mesh journey5 November 2020 News The initial definition of Science Mesh Protocols and ApplicationProgramming Interfaces is ready!19 December 2020 News CS3MESH4EOSC – Making data sharing in Europe child’s play: aninterview with the coordinator Jakub Moscicki18 January 2021 News The Science Mesh Workshop: unlocking Open Science and DigitalSovereignty in Europe26 February 2021 News Science Mesh workshop – showcasing a solid foundation ready to expanddata daily workflows & improve Sync&Share services1 March 2021 News Science Mesh – How to commercialise science to impact EuropeanIndustry? An interview with Angelo Romasanta5 March 2021 Blogpost Blogpost: From endangered languages to the Science Mesh - petascaleFAIR data repositories1 April 2021 FeaturedArticle CS3MESH4EOSC featured in the issue of CONNECT Magazine, on UnitingEuropean Data Services8 April 2021 News Establishing trust between users based on sites federated in the ScienceMesh to share resources26 April 2021 Interview Datacentre-less cloud for interoperability and no data sovereigntyconstraints: Cubbit in Science Mesh – An interview with Lorenzo Posani24 May 2021 Blogpost Too easy and fair enough? - Blogpost from Adam Bell (AARNet) for theDigital Preservation Coalition22 June 2021 News How is Science Mesh Unlocking Scientific Collaboration? – A Podcast withGuido Aben from CS3MESH4EOSC and AARNet
Table 7 News pieces8 published in the website

The news pieces published over these months were dedicated to promote the concept of the ScienceMesh, publish demos that were launched over the same time period, as well as 4 interviews frommembers of the project consortium (3 written interviews and 1 podcast), which gave insights aboutthe importance of the Science Mesh in the long run for potential users.
2.2 Website and Social Media
2.2.1Website
At M18, the CS3MESH4EOSC website9 has an agile and evolving structure, useful to immediatelyhighlight themain assets of the project and themost updated information about its evolution. Today’sversion is online since Autumn 2020 and its main goal is to make the different services of the ScienceMesh visible, as well as the use-cases that demonstrate the value of Science Mesh for differentcommunities (see the website homepage design in Figure 8).
The website increases the project work’s visibility and promotes the Science Mesh technicaldevelopments. The home page allows the users to be linked to:

https://cs3mesh4eosc.eu/news-events/news
https://cs3mesh4eosc.eu
https://cs3mesh4eosc.eu/index.php/news-events/news/meet-cs3mesh4eosc-copenhagen
https://cs3mesh4eosc.eu/index.php/news-events/news/project-has-officially-started
https://cs3mesh4eosc.eu/index.php/news-events/news/fair-data-handling-cs3mesh4eosc-0
https://cs3mesh4eosc.eu/index.php/news-events/news/cloud-storage-tailored-researchers
https://cs3mesh4eosc.eu/index.php/news-events/news/join-upcoming-conference-data-sharing
https://cs3mesh4eosc.eu/index.php/news-events/news/join-sciencemesh-journey
https://cs3mesh4eosc.eu/index.php/news-events/news/initial-definition-science-mesh-protocols-and-application-programming-interfaces
https://cs3mesh4eosc.eu/news-events/news/cs3mesh4eosc-making-data-sharing-europe-childs-play-interview-coordinator-jakub
https://cs3mesh4eosc.eu/news-events/news/science-mesh-workshop-unlocking-open-science-and-digital-sovereignty-europe
https://cs3mesh4eosc.eu/news-events/news/science-mesh-workshop-showcasing-solid-foundation-ready-expand-data-daily
https://cs3mesh4eosc.eu/news-events/news/science-mesh-how-commercialise-science-impact-european-industry-interview-angelo
https://cs3mesh4eosc.eu/news-events/news/blogpost-endangered-languages-science-mesh-petascale-fair-data-repositories
https://cs3mesh4eosc.eu/news-events/news/cs3mesh4eosc-featured-issue-connect-magazine-uniting-european-data-services
https://cs3mesh4eosc.eu/news-events/news/establishing-trust-between-users-based-sites-federated-science-mesh-share
https://cs3mesh4eosc.eu/news-events/news/datacentre-less-cloud-interoperability-and-no-data-sovereignty-constraints-cubbit
https://cs3mesh4eosc.eu/news-events/news/too-easy-and-fair-enough-blogpost-adam-bell-aarnet-digital-preservation-coalition
https://cs3mesh4eosc.eu/news-events/news/how-science-mesh-unlocking-scientific-collaboration-podcast-guido-aben
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· The ZENODO Library section of the project;
· The social media channels of the project – LinkedIn, Twitter. YouTube;
· The contact form, to reach the team and project partners;
· The latest news and events, through an impactful slider;
· The icons of the 5 Data Services, to reach a dedicated page/section in the website;
· More information about the Science Mesh and its Mission, Impact, and Goal;
· The carousel with all the latest project & third-party events and news;
· The partners of the project;
· The form to subscribe to the newsletter of the project.
More detailed information about the web site’s overall structure is available on “D5.8 Secondrevamp of the project website”. The table below lists statistics for CS3MESH4EOSC website.

KPI M18 results M36 KPI
Users 2.5K 5KSessions 29K 60KPage views 71K 100K

Table 8 Website results and KPIs

https://zenodo.org/communities/cs3mesh4eosc/search?page=1&size=20
https://www.youtube.com/channel/UCHKcZEkMqXjCvc3MLFjFxbw
https://twitter.com/cs3org
https://www.linkedin.com/company/cs3mesh4eosc
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Figure 8 CS3MESH4EOSC Homepage as at June 2021
2.2.2 Social Media
The social media community of the project has increased its figures and engagement during the first18months of the project. The social media activity of CS3MESH4EOSC ismainly focused on the Twitter,
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10 Link: https://www.linkedin.com/company/cs3mesh4eosc/

LinkedIn and YouTube channels. This frequent and engaging activity reaches out to the ‘outsidecommunity’ inviting them to join, interact and be involved in further activities of the CS3MESh4EOSCproject. The table below indicates the results achieved so far on the project’s social media channels,with the overall KPI of having 2000 social media followers by the end of the project.
Social Media Channel Result by M18Twitter 190 + FollowersLinkedIn 350 FollowersYouTube 10 Videos450+ total views

Table 9 Social Media Statistics
LinkedIn10
Thanks to the coordinated effort of the entire team and the partners, the LinkedIn page started toincrease in number of visitors and rate of engagement. Different LinkedIn posts were published to
promote project updates and activities (see figure Figure 9), some of which gained almost 250impressions and an impressive 8.50% engagement rate.

Figure 9 Example of LinkedIn post

https://www.linkedin.com/company/cs3mesh4eosc/


22 Deliverable 5.2
CS3MESH4EOSC-21-010

11 Link: https://twitter.com/cs3org12 Link: https://www.youtube.com/channel/UCHKcZEkMqXjCvc3MLFjFxbw

In the figure below there is a visual overview of the job functions of visitors to the CS3MESH4EOSCLinkedIn page during the last 6 months. The audience mostly consisted of people from “InformationTechnology” (18%) followed by Business Development (12%).

Figure 10 Job Functions of visitors to the LinkedIn page 30/11/2020-30/05/2021
Twitter11
With the enthusiasm and interaction of relevant organisations, and the effort of the project partners,the Twitter account is now heading towards 200 followers. Dedicated messages and focusedinterviews, with images and interactive activities, are helping the growth of the CS3MESH4EOSCTwitter page.

Figure 11 Example of Tweets promoting project activities
YouTube12
CS3MESH4EOSC also uses YouTube to upload and share videos. The content shared in a video formatis engaging and clear for the user. Videos are therefore considered important media to disseminatethe results of the project. The figure of more than 450 views gives an idea of how important is thischannel is for the communication of the achievements and promotion of ScienceMesh to the project’scommunity.
As of June 2021, the CS3MESH4EOSC channel features a total of 11 public videos:

● 1 webinar;

https://twitter.com/cs3org
https://www.youtube.com/channel/UCHKcZEkMqXjCvc3MLFjFxbw
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13 https://cs3mesh4eosc.eu/media/media-kit

● 7 videos from the Science Mesh Workshop from January 2021;
● 2 demo videos;
● 1 promotional video of CS3MESH4EOSC project.

Figure 12 CS3MESH4EOSC YouTube Channel
2.3 Communication Materials
Besides the logo, a media kit13 has been prepared and will be further developed during the project forall partners to use, in either digital or printed formats, for promoting CS3MESH4EOSC (see Table 10).The materials will be developed based on an analysis of the project’s needs during its lifetime and willbe used to raise awareness and understanding of the Science Mesh.
Type of material Produced by M18Presentations 4 presentations:

· Meet the CS3MESH4EOSC project
· MESH AAI
· IOP: Birds eyes view
· Cubbit - a distributes use caseFlyers & Posters 1 Flyer – (see Figure 11)1 Poster – (see Figure 11)Branding 1 Vertical Logo1 Horizontal Logo1 Guideline for Graphic DesignVideo 11 videos online on the YouTube channel

Table 10 CS3MESH4EOSC Communication materials by M18

https://cs3mesh4eosc.eu/media/media-kit
https://www.blue-cloud.org/communications-kit
https://cs3mesh4eosc.eu/presentations
https://cs3mesh4eosc.eu/sites/default/files/2020-10/CS3-2020-Mesh.pdf
https://cs3mesh4eosc.eu/sites/default/files/2020-10/mesh-tech-workshop2-AAI-2.pdf
https://cs3mesh4eosc.eu/sites/default/files/2020-10/IOP_0.pdf
https://cs3mesh4eosc.eu/sites/default/files/2020-11/presentation.pdf
https://www.youtube.com/channel/UCHKcZEkMqXjCvc3MLFjFxbw/videos
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Figure 13 Flyer November 2020

Figure 14 & Poster April 2021
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2.4 Newsletters
Cs3MESH4EOSC Newsletters include details about upcoming and past events, as well as achievementsand relevant messages about the project updates. Its content is shaped around the milestone resultsof the work plan, featuring comments and articles published on the CS3MESH4EOSC website.
With almost 100 subscribers by M18, the aim of this important communication asset is to involve thecommunity in contributing to EU activity focused on Open Science, as well as increase participation invarious activities organised by the project’s partners and by related initiatives in the field. Kick-startedin January 2021, two issues have been sent to the audience by June of the same year.

N Title Date
1 The First CS3MESH4EOSC Newsletter I officially out! January 2021
2 THIS THURSDAY WEBINAR - 6th May 11:00 am - 12:00 pm CEST “Science Mesh inHigh Energy Physics and Endangered Linguistics - Open Data Systems & DataScience Environments”

April 2021

Figure 15 Top of one of CS3MESH4EOSC Newsletters details
2.5 Journals, publications and the press
The content-driven approach of the Communication and Marketing activities of the project are alsobased on collaboration with specialised publications and magazines, which help promote the ScienceMesh to the relevant audiences in this field.

https://mailchi.mp/e18fdda2b9cb/december-2020-newsletter-3595654
https://mailchi.mp/66a2f5669c50/cs3mesh4eosc-newsletter-april-2021-webinar-6th-may-trust-between-users-based-on-sites-federated-in-the-science-mesh-interviews-and-much-more
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14 Link: https://cs3mesh4eosc.eu/index.php/node/122

A featured article was published in CONNECT14March 2021, themagazine from the GÉANT community(see Figure 16). This 2-page article refers to the main mission of the CS3MESH4EOSC project, focusingon the Science Mesh interoperable platform and how it unlocks scientific collaboration throughtechnology.

Figure 16 Article published In the CONNECT magazine
Along with the article in CONNECT, CS3MESH4EOSC also published papers either for journals orpresentation at scientific international conferences (see Table 11). The publication of papers willincrease during the next reporting period.
N Title Journal/Conference SubmissionDate PublicationDate Authors
1 Increasing interoperability forresearch clouds: CS3APIs forconnecting Sync&Share storage,applications and scienceenvironments

24th InternationalConference onComputing in HighEnergy and NuclearPhysics (CHEP 2019)

2020, Jan 2020, Oct Hugo GonzálezLabrador*, Jakub T.Mościcki, MassimoLamanna and AlbertoPace (CERN)2 FAIR Data through a federatedcloud infrastructure: exploring theScience Mesh ECIS 2021 Research-in-Progress
2021, Feb 2021, Jun Angelo Romasantaand JonathanWareham (ESADE)

Table 11 CS3MESH4EOSC Papers
2.6 Future Plans
The CS3MESH4EOSC editorial plan for the next period will include interviews with relevant bodiesand partners, made in the format of podcasts or written interviews, in order to better explain thetechnology and business model behind the Science Mesh. The podcast format will focus ontechnological or practical aspects in order to involve and engage the community with representativesfrom the science, education, and research fields. As usual, timely updates about project achievementswill be prepared.
Concerning the Website, the different Science Mesh data services are now being highlighted on the

https://cs3mesh4eosc.eu/index.php/node/122
https://connect.geant.org/wp-content/uploads/2021/03/GEANT_CONNECT_36_web.pdf
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15 Link: https://cs3mesh4eosc.eu/index.php/news-events/events/science-mesh-workshop-moving-towards-adoption-phase-science-mesh

website and each of themwill be clearly explained in a proper website section. A section on user cases,published this month, highlights the benefits of using the Science Mesh. More use-cases will bepublished during the lifetime of the project, with details and addressed challenges. TheCS3MESH4EOSC website will have frequent updates in its structure, based on the needs of the projectand of the users.
Focusing on social media, the CS3MESH4EOSC Communication team aims to prepare and share moreTwitter and LinkedIn cards, in order to give more visibility to partners and researchers involved in theproject, namely to the use-cases, data services, and the podcast launched thismonth. This is importantto further enrich and engage the community behind the project. The promotion of project activitieswill be increased, namely the webinars, joint events, technology, service development, along withuser stories, interviews, as well as synergies. The promotion and dissemination of results and eventsin the field will be increased in order to enrich the communication of the project’s achievements andpillars.
The newsletter’s releases will be increased, mostly due to the launch of the podcast series andinterviews, as well as the organisation of webinars and events. News pieces from key-activities fromother initiatives, which CS3MESH4EOSC synergised with, may also be included. The aim is to providethe community with constantly updated information.
The project will also aim to increase the number of publications and references in press and mediachannels, they are relevant channels to expand the project’s visibility to new audiences. Theproduction of communication materials is expected to be produced in digital format, due to theCOVID-19 Pandemic which is delaying the organisation of physical events.
3 Events
3.1 CS3MESh4EOSC events
3.1.1Science Mesh Workshop
Due to the COVID-19 pandemic, the first edition of the Science Mesh workshop was turned into avirtual event. This half-day workshop, entitled “Science Mesh Workshop - Moving Towards theAdoption Phase for Science Mesh15”, counted with 95 participants and had as the main goal topromote Science Mesh and its main features. The workshop was co-located with the CS3 Conference2021, the annual conference that brings together the CS3 community.

Figure 17 “Science Mesh Workshop - Moving Towards the Adoption Phase for Science Mesh”

https://cs3mesh4eosc.eu/index.php/news-events/events/science-mesh-workshop-moving-towards-adoption-phase-science-mesh
https://cs3mesh4eosc.eu/index.php/news-events/events/science-mesh-workshop-moving-towards-adoption-phase-science-mesh
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promotional image
The event included key presentations which highlighted the added value of the Science Mesh foradopters as well as site administrators and vendors, including how they can join the Science Mesh.The event closed with a questions and answers session to collect feedback from the Science Meshearly adopters. Table 12 shows an overview of the agenda of the workshop. The presentations areavailable on the website and the videos are on the project’s YouTube channel.

Table 12 Science Mesh Workshop draft agendaTime Theme Speakers9.00-09:10 Welcome and objectives Jakub Moscicki, from CERN,CS3MESH4EOSC Project Coordinator(Presentation | Video)9.10-09:40 Added value of the Science Mesh for adopters andvendors Pedro Ferreira, from CERN, CS3MESH4EOSCTechnical Coordinator (Presentation |Video)9.40-10.10 Science Mesh for site administrators: operation, security,trust Ron Trompert, from SURFsara,CS3MESH4EOSC(Presentation | Video)10.10-10.40 How to join the Science Mesh? Daniel Mueller, from WWU Münster(Presentation | Video)10.40-11.10 Science Mesh for users: applications, use cases &workflow demo Maciej Brzezniak, from PSNC,CS3MESH4EOSC (Presentation | Video)11.10-11.30 Science Mesh for developers: how to contribute toCS3APIs and IOP Hugo Gonzàlez Labrador, from CERN,CS3MESH4EOSC (Presentation | Video)11.30-11.45 Interactive Coffee break on GatherTown11.45-12.20 Q/A and Feedback from Science Mesh Early Adopters12.20-12.30 Next steps towards adopting the Science Mesh Jakub Moscicki, from CERN,CS3MESH4EOSC Project Coordinator(Video)

https://www.youtube.com/watch?v=wl2xmva1sEA&feature=youtu.be
https://indico.cern.ch/event/970232/contributions/4168145/attachments/2179643/3681417/CS3-2021-ScienceMesh-Workshop-Intro.pdf
https://indico.cern.ch/event/970232/contributions/4168146/attachments/2179661/3681452/go
https://www.youtube.com/watch?v=2d1N7ubjBGw&feature=youtu.be
https://www.youtube.com/watch?v=D_2gTx7YfEE&feature=youtu.be
https://indico.cern.ch/event/970232/contributions/4168147/attachments/2179886/3681920/ScienceMeshFederation.pdf
https://www.youtube.com/watch?v=_HjOYjljcsY&feature=youtu.be
https://indico.cern.ch/event/970232/contributions/4168159/attachments/2179171/3680549/JoinTheSM.pdf
https://www.youtube.com/watch?v=6MLGG_K56Cs&feature=youtu.be
https://indico.cern.ch/event/970232/contributions/4168160/attachments/2180054/3682663/cs3mesh4eosc_WP4_all_slides.pdf
https://www.youtube.com/watch?v=Nfk1AE6V41Q&feature=youtu.be
https://indico.cern.ch/event/970232/contributions/4168161/attachments/2180472/3683093/sciencemesh-for-devs.pdf
https://www.youtube.com/watch?v=myDf_g2Gx7Y&feature=youtu.be
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16 Link: https://cs3mesh4eosc.eu/news-events/news/science-mesh-workshop-showcasing-solid-foundation-

Figure 18 Science Mesh Workshop Official page (top part)
The workshop gathered representatives of industry, academia, research infrastructures and e-infrastructures, cloud vendors, policy makers and European bodies.
CS3MESH4EOSC used several communication channels to reach stakeholders, also considering manymedia and specialised channels catering to larger audiences. A sample of the formats used is providedin the table below.

Action Description
Social Media Twitter: tweets inviting potential attendees to join the workshop, private messages on Twitter and,using handles of speakers, EOSC projects and EOSC cluster projects,LinkedIn: LinkedIn posts describing the event, followed by messages posted in key groups.Newsletters Launch of newsletters with call-to-actions to join the event, with a copy strategy to immediatelygrab the reader’s attention.Press Releases Dissemination of press releases to media, and initiatives, synergies related to the CS3 Conference,followed by follow-up actions.

Table 13 Formats to promote Science Mesh Workshop and engage with end-users
The impact analysis of the workshop was based on the number of:

● Number of participants, having as KPI 100 participants: total of 96 participants;
● Number of new newsletters subscriptions: 37 new subscribers;
● Feedback collected from participants, which will contribute to improve the Science Mesh

outputs and also the next edition of the workshop. A dedicated news article16 was published

https://cs3mesh4eosc.eu/news-events/news/science-mesh-workshop-showcasing-solid-foundation-ready-expand-data-daily
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ready-expand-data-daily
17 https://cs3mesh4eosc.eu/index.php/news-events/news/science-mesh-workshop-showcasing-solid-foundation-ready-expand-data-daily

on CS3MESH4EOSC website17 focused on the main outcomes and comments collected from
participants.

CS3MESH4EOSC consortium created a virtual venue for social gathering on the Gather.Town platform
(see Figure 19) for both the Science Mesh workshop and the CS3 Conference. The tool was used to
give a “human touch” to the coffee breaks and to the overall event, where attendees could move their
virtual avatars and join other attendees to chat. Each time an attendee would approach another one,
they would automatically be connected by video and audio (see Figure 20).

Figure 19 CS3 2021 Virtual Venue on Gather.Town before Its opening (lobby area)

https://cs3mesh4eosc.eu/news-events/news/science-mesh-workshop-showcasing-solid-foundation-ready-expand-data-daily
https://cs3mesh4eosc.eu/index.php/news-events/news/science-mesh-workshop-showcasing-solid-foundation-ready-expand-data-daily
https://cs3mesh4eosc.eu/index.php/news-events/news/science-mesh-workshop-showcasing-solid-foundation-ready-expand-data-daily
https://gather.town/
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18 Link: https://cs3mesh4eosc.eu/index.php/news-events/webinars/science-mesh-high-energy-physics-and-endangered-

Figure 20 CS3 Conference attendees gathering together in the Speakers Room (Note: Names andFaces removed in the image due to privacy issues)
The overall layout had a lobby area, a speakers’ room where attendees could liaise directly withspeakers after their presentations, as well as a company roomwith 9 booths of commercial companiesthat were supporters of the CS3 2021 conference. In this room, delegates could speak directly with arepresentative of the company. A usermanual was designed and provided to all participants, to ensurea smooth and positive experience on the Gather.Town platform (see Figure 21).

Figure 21 CS3 Conference attendees at a company booth (left - note: Names and Faces removed inthe image due to privacy issues)) and User Guide (right)
3.1.2Webinars and Podcasts
The projects webinars are strategically designed to promote the different use-cases and functionalitiesof the Science Mesh, while the podcasts are designed to address different topics related to openscience as well as data connection trends and challenges.
The first webinar was organised in May 2021 (M17), entitled "Science Mesh in High Energy Physicsand Endangered Linguistics - Open Data Systems & Data Science Environments"18, which had 54

https://cs3mesh4eosc.eu/index.php/news-events/webinars/science-mesh-high-energy-physics-and-endangered-linguistics-open-data-systems
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linguistics-open-data-systems19 Link: https://cs3mesh4eosc.eu/Podcast20 Link: https://open.spotify.com/show/7rqJY8M65uZnaDlPo37bcV21 Link: https://podcasts.google.com/feed/aHR0cHM6Ly9hbmNob3IuZm0vcy81N2I4ZmVhMC9wb2RjYXN0L3Jzcw==22 Link: https://bit.ly/2Slya6I23 Link: https://cs3mesh4eosc.eu/news-events/news/how-science-mesh-unlocking-scientific-collaboration-podcast-guido-aben

registrations (see Table 14 Webinar Statistics as of June 2021). The webinar focused on 2 use-casesfrom both Science Mesh services entitled “Open Data Systems” and “Data Science Environments”. Allthe communication materials, including the recording and presentations are available on the webinarpage.
Date Title Registrants Page Unique Views YouTube Views

6 May 2021 Science Mesh in High Energy Physicsand Endangered Linguistics - Open DataSystems & Data Science Environments
54 152 55

Table 14 Webinar Statistics as of June 2021
Social media posts were prepared and launched on the CS3MESH4EOSC social media channels.Personal messages were sent, not only to invite people to attend the webinar but also invitingcommunity members to check the recording, in the case that they had not had the opportunity toregister for the event.

Figure 22 Tweet promoting the 1st podcast episode
As for the Podcast, the first episode of podcast series was launched in June 202119 (M18), with GuidoAben (member of CS3MESH4EOSC project), who gave some insights about the general concept of theScience Mesh, what his role is in the project, FAIR principles, and the challenges of open scienceinnovation that the Science Mesh will help to overcome. The podcast is available on all importantpodcast streaming platforms such as Spotify20, Google Podcasts21, Breaker22 and Apple Podcasts (tobe available soon). The episodes are uploaded and distributed to all platforms using Anchor, providedby Spotify. This is useful to make the podcast visible and accessible to all.
The podcast was only published recently, the number of views of the podcast (see Table 15) willincrease in the next few days with the planned promotion to increase its visibility.

Date Title Views News piece23 unique page views
22 June 2021 How is Science Mesh Unlocking Scientific Collaboration? 20 59

Table 15 Podcast statistics

https://cs3mesh4eosc.eu/index.php/news-events/webinars/science-mesh-high-energy-physics-and-endangered-linguistics-open-data-systems
https://cs3mesh4eosc.eu/Podcast
https://open.spotify.com/show/7rqJY8M65uZnaDlPo37bcV
https://podcasts.google.com/feed/aHR0cHM6Ly9hbmNob3IuZm0vcy81N2I4ZmVhMC9wb2RjYXN0L3Jzcw
https://bit.ly/2Slya6I
https://cs3mesh4eosc.eu/news-events/news/how-science-mesh-unlocking-scientific-collaboration-podcast-guido-aben
https://cs3mesh4eosc.eu/news-events/news/how-science-mesh-unlocking-scientific-collaboration-podcast-guido-aben
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3.2 Third-party events
During the first 18 months of CS3MESH4EOSC, the project was promoted in 12 events from January2020 (see Table 16), on-track to reach the KPI of 20 by the end of the project. Due to the advent of theCOVID-19 pandemic, most of these events were online. It is expected that for now as of M19 (July2021) this trend will remain. However, with the fact that events have been online, the project wasable to reach a more global audience.
The main topic presented in these events was the Science Mesh, with some presentations focused onspecific technologies that are being deployed in the platform (e.g., JupyterLab and Voilà) or elsehighlighting the FAIR data approach being implemented in the Science Mesh.
CS3MESH4EOSC presence at these events was done through paper submission and presentations, aswell as though participation in panel sessions.

Date Host Event Title Location Stakeholder Activity
27-29January2020

DeiC CS3 Conference 2020 Copenhagen(Denmark) End-users & researchcommunitiesSoftware developers
Presentation

5-7October2020
JupyterCon JupyterCon Conference Online End-users & researchcommunitiesSoftware developers

Presentation

12 October2020 HEPiX HEPiX online workshop Online End-users & researchcommunitiesInstitutional operators ofservices

Presentation

27 October2020 ONLYOFFICE ONLYOFFICE Conference Online Institutional operators ofservicesSoftware developers
Presentation

16-19November2020
EOSC-hub, FREYAand SSHOC Building a FAIR researchdata landscape Online Policy makers and citizensEnd-users & researchcommunities

Virtual exhibitionbooth
25-29January2021

CS3 CS3 - Workshop on CloudServices forSynchronisation andSharing

Online End-users & researchcommunitiessoftware developers
PresentationCo-locatedworkshop

7 April2021 LBG OIS Center Open Innovation inScience (OIS) ResearchConference 2021
Online End-users & researchcommunities Paperpresentation

20-23 April2021 RDA, DCC, Jisc &UKRI RDA Virtual Plenary 17 Online End-users & researchcommunitiesPolicy makers and citizens
Presentation

14 June2021 Association for Information Systems- ECIS 2021
European Conference onInformation Systems Online End-users & researchcommunitiesPolicy makers and citizensSoftware Developers

Paperpresentation

15-18 June2021 EOSC Secretariat EOSC Symposium Online Policy makers and citizensEnd-users & researchcommunities
2 presentations

21-25 June2021 Wave TNC21 Online End-users & researchcommunitiesInstitutional operators ofservicesSoftware developers

Presentation

Table 16 CS3MESH4EOSC presence at third-party events
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Figure 23 CS3MESH4EOSC Virtual Stand at the "Building a FAIR research data landscape " virtualevent
3.3 Future plans
Different strategic plans will be applied to each of events, webinars and podcasts withinCS3MESH4EOSC project. For the organisation of events, the project aims to organise another editionof the Science Mesh workshop, likely to be allocated with the CS3 Conference that is expected to takeplace in January 2022. Another idea being considered is the organisation of a final online event, withsupport from the EOSC community, focused on the launch of the Science Mesh in EOSC and how thetool is supporting EOSC’s users. This event would bring together service adopters, vendors, and alsotechnology providers, as well as the users who benefitted from the Science Mesh in the use-cases.Regarding third-party events, the project will work toward having visibility in these events, addressingdifferent stakeholders. At the time of writing of this report, CS3MESH4EOSC has applied forpresentations at the SciDataCon 2021 and is analysing opportunities related to the EGI 2021conference. CS3MESH4EOSC’s presence at third-party events will largely depend on the evolution ofthe COVID-19 pandemic.
The project will organise webinars to promote the use-cases that are being developed in the project,as well as other webinars showcasing the usage of the Science Mesh when its development isconcluded. Early adopters will be onboarded as webinar speakers in order to give their testimonial. Ajoint webinar may be considering with members of EOSC on FAIR data practices.
The project has clear plans for the podcasts. As previously explained in the dedicated section, therewill be at least 3 more episodes focused on the other Science Mesh services.
4 CS3MESH4EOSC and the EOSC Ecosystem
The European Open Science Cloud (EOSC) arises from the European Commission’s stated intentionto increase the circulation and exploitation of knowledge by promoting open access to the dataresulting from publicly funded research under Horizon 2020. Alignment and cooperation with existingorganisations, long-term projects, and other initiatives which support building the EOSC isfundamental to increase CS3MESH4EOSC success.
The Science Mesh aims to be a building block for EOSC, which integrates (open) data and (open-source) tools. CS3MESH4EOSC is following an open and bottom-up approach, where the project worksclosely with users’ communities in order to take existing best practices, services and technologies,improve them and open up for other scientific communities. For this, building synergies and

https://www.eosc-portal.eu/about/eosc
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connecting with other stakeholders is key to the success of the project.
Bob Jones, Director of EOSC Association: “The project has the potential to deliver a collaborative cloud-based data sharing service for Europe, linking different communities and enabling cross-disciplinaryresearch.”
Considering the EOSC Working Groups, the most relevant ones for CS3MESH4EOSC are the onesindicated in the table below. Since these working groups were already active before the start of theCS3MESH4EOSC project, we were not represented in these working groups. But a number of theCS3MESH4EOSC partners were within the context of other H2020 projects. We have followed theactivities of these working groups closely and the results these groups have produced in order to stayconnected with EOSC-related activities.
EOSC Working Group Focus Relevant Topics CS3MESH4EOSC
Architecture Defining the technical frameworkrequired to enable and sustain anevolving EOSC federation of systems

· Technical interoperability (AAI amongst otherthings)
· Semantic interoperability (metadata schema’s)
· Organisational interoperability (rules ofparticipation)
· Legal interoperabilityRules of Participation Designing the Rules of Participationthat shall define the rights,obligations governing EOSCtransactions between EOSC users,providers and operators

EOSC principles of openness, architecture &interoperability guidelines, namely FAIR practice, PIDpolicy, EOSC interoperability framework, AAI (AARCBlueprint).
Sustainability Providing a set of recommendationsconcerning the implementation ofan operational, scalable andsustainable EOSC federation after2020

Funding of EOSC Core and EOSC Exchange businessmodels

Table 17 EOSC Working Groups relevant for CS3MESH4EOSC
Focusing on the EOSC high-level architecture (see Figure 24), the CS3MESH4EOSC aims to contributeto both EOSC-Exchange and EOSC-Core by:

· EOSC-Core: Contributing FAIR data services to EOSC that are fully integrated with Sync-and-share services.
· EOSC-Exchange: Enriching EOSC-Exchange with services allowing users to easily share data,interactively analyse data, collaboratively work on documents, archive data, creating and useFAIR data. In addition, it will bring several hundreds and thousands of users already usingsync-and-share services to EOSC. Sync-and-share services already interface with differenttypes of services, meaning that they are likely to interacted with other EOSC-core services aswell.

https://www.eoscsecretariat.eu/eosc-working-groups
https://www.eoscsecretariat.eu/working-groups/architecture-working-group
https://www.eoscsecretariat.eu/working-groups/rules-participation-working-group
file:///C:\Users\Pc-Rit\Documents\0.%20Projects\CS3MESH\Deliverables\D5.2\Rules%20of%20participation:
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24Webpage: https://www.data-infrastructure.eu/GAIAX/Navigation/EN/Home/home.html

Figure 24 EOSC High-level architecture
In order to build a pan-European storage and application Service Mesh, one of the key objectives tobe achieved is the integration of the Science Mesh into the EOSC catalogue. Science Mesh willcomplement the EOSC services with interactive and agile collaboration sharing capabilities for theEOSC users. This also allows the connection of existing services in EOSC (e.g., B2DROP) in the mesh,generating more added value for all services in the EOSC catalogue. One concrete example of this isthe collaboration we have at themoment with the CERN FTS/Rucio teams in the context of the ESCAPEproject. In this collaboration, related to task 4.4, we aim to link big science use-cases like LOFAR withsync-and-share services.
Along with EOSC, there is the GAIA-X24 project, a federated data infrastructure for Europe, whichbrings together business, science and politics, where an open, transparent digital ecosystem, canmake available, collated and shareable both data and services, in an environment of trust.CS3MESH4EOSCwill closely follow connections and alignments thatmay arise between both initiativesin terms of technical infrastructure requirements and data-sharing.
Concerning data-sharing, topics like metadata and FAIR Digital Objects are relevant. In this regard,CS3MESH4EOSC is working on a paper focused on FAIR Data Objects (FDOs) and FAIR data standards,related to the use-case “PARADISEC”, where the Australian AARNET is involved. Furthermore, theCS3MESH4EOSC is considering the creation of a use-case focused on enabling discovery andinteroperability of federated research objects across scientific communities, involving differentinitiatives from different fields.
In order to streamline activities and create win-win activities, some first contacts were made withFAIRsFAIR project, whose members are also involved in key working groups from the EOSC landscapeor FAIR digital objects (e.g., FAIR Digital Objects Forum).
5 Synergies with national and international networks
CS3MESH4EOSC is working on the identification of relevant EU and international initiatives connectedto the data sharing and open science, to promote a structured dialogue to align and cluster commonopportunities and goals. The established synergies will aim to enhance the scientific and economicpotential and exploitation opportunities of the CS3MESH4EOSC services.

https://www.data-infrastructure.eu/GAIAX/Navigation/EN/Home/home.html
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By June 2021 (M18), there are a total of 15 projects, initiatives and organisations interested incooperating with CS3MESH4EOSC. The list of the current established synergies can be found in thetable below. The synergies are mostly related to technology integration into the Science Mesh, fromboth commercial and non-commercial software developers.
Who Synergyarea StakeholderCategory Activities
CS3Community DisseminationTechnologyIntegration

Non-commercialsoftwaredevelopers
The CS3APIs are the “glue” which will bind together nodes and applicationsin Science Mesh, by providing a common language which all parts will speakand allowing connectors to different services to be reused acrossapplications.
Co-location of the Science Mesh workshop at the CS3 2021 Conference andorganisations support of the “coffee break area” of the general CS3 2021Conference in Gather.Town platform.
Joint-engagement with stakeholders. CS3 Community involved both byengaging its developers for the development of the Science Mesh, and as anend-user to validate the Science Mesh service offering, namely theinvolvement with NRENs and e-Infrastructure to join the Science Mesh asearly adopters

Université libre deBruxelles
Technologyintegration Non-commercialsoftwaredevelopers

It transpired that one of the CS3MESH4EOSC partners, specifically WWU, arerelated to several other eScience projects run in the state of North-RhineWestphalia (NRW). Their SCIEBO platform is a capability funded throughNRW eScience, and a similar project is the NRW research data managementproject. Part of this NRW, there is the RDM project, an initiative to roll out anelectronic lab notebook at scale, and their tech choice has landed on eLabFTW(from Deltablot), a popular FLOSS ELN platform that is seeing excellentuptake. As Université Libre de Bruxelles, a valued observer of theCS3MESH4EOSC project, had earlier indicated their interest in seeingeLabFTW more closely integrated with the Science Mesh, we have begun ajoint undertaking to investigate integration options with the developers ofeLabFTW, NRW.FDM, ULB and CS3MESH4EOSC.
FAIMS3 Technologyintegration Non-commercialsoftwaredevelopers

FAIMS3 is a project to build a digital platform for data collection in the fieldand offline – targeted at geology, archaeology, crop science etc. A centralrequirement in the FAIMS3 system is to be able to opportunisticallysynchronise data from the field to a secure store whenever networking isavailable, and to be able to schedule compute jobs on the same data fromthe field units. CS3MESH4EOSC provides platforms for the synch as well asthe compute part. To fund the development work needed to join FAIMS3frontend with the CS3MESH4EOSC backend, both projects put in a joint bidfor the NeIC open call. A decision is expected by July, 2021.
FAIRsFAIRProject Dissemination Other The project has been interviewed as one of the five structured interviewswith operators of FAIR-enabling services, FAIRsFAIR task 2.4https://zenodo.org/record/4293788CS3MESH4EOSC have also made available as a test repository for future dataseal / data quality best practices.
GÉANT Technologyintegration Institutionaloperators ofservicesTechnologyIntegration

Usage of eduGAIN to connect the different sites in the Science Mesh. Whilethe technology stack underlying Science Mesh will be service-agnostic andthus reusable across authentication backends and federations, eduGAIN’sworldwide reach and the fact that all the founding mesh nodes are alreadyon it make it a perfect fit for gateway to Science Mesh.
Plus, OCM is a fundamental technology for CS3MESH4EOSC and its flagshipservice the Science Mesh, as it provides the individual nodes with afundamental mechanism they can use to exchange data. Various use casesand workflows which are part of the Project will result in further extensionsto OCM, whose standardisation we will encourage and work on. OCM is ajoint international initiative originally under the umbrella of the GÉANT.

HIFIS Technologyintegration Non-commercial The federated cloud compute IT capability of the Helmholtz society. HIFIScurrently builds a federation of EFSS sites in many ways similar to

https://www.cs3community.org/
https://www.ulb.be/
https://www.ulb.be/
https://www.ulb.be/
https://www.elabftw.net/
https://osf.io/mqk45/
https://neic.no/news/2021/01/14/open-call/
https://www.fairsfair.eu/
https://www.geant.org/
https://www.helmholtz.de/forschung/information-data-science/helmholtz-federated-it-services-hifis/
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Who Synergyarea StakeholderCategory Activities
softwaredevelopers ScienceMesh (decentralized federation of independently operated sites).Several productive discussions took place on synergies and interoperabilitybetween HIFIS Federation and Science Mesh. Jointdevelopment work between HIFIS, CS3MESH4EOSC and GEANT has beenproposed and will be pursued Q3/Q4 2021intends to implement group-aware sharing functionality and integration with REVA interoperability layer.

InvenioRDM Technologyintegration Non-commercialsoftwaredevelopers

InvenioRDM is a turn-key research data management (RDM) repositoryplatform based on Invenio Framework and Zenodo developed by CERN.InvenioRMD is also a growing community of research institutions, privatecompanies and individuals to pursuing the development of the platform andinteroperation in a larger research landscape. CS3MESH4EOSC closelycollaborates with the InvenioRDM project on integrating the InvenioRDMtechnology in ScienceMesh ("Open Data Systems" application task) andfostering further synergies with European network of digital repositories.
LOFAR Serviceadoption End-users &researchcommunities

Involved in one of the Science Mesh use-cases. Currently LOFAR lacks theability to easily share data with its participants and the Science Mesh is goingto deliver that capability to them.
PARADISEC Serviceadoption End-users &researchcommunities

Involved in one of the Science Mesh use-cases. CS3MESH4EOSC project willhelp on maintaining high quality metadata descriptors in a distributedarchive with many researchers depositing data, while keeping costs downand reusing existing scalable infrastructure as much as possible.Provision of a blogpost for the CS3MESH4EOSC website
Observatoire duSahara etdu Sahel

Serviceadoption End-users &researchcommunities
Involved in one of the Science Mesh use-cases. They need support decision-making in the field of sustainable management of natural resources andwater through the provision of products and services based on EarthObservation (EO) data analysis. CS3MESH4EOSC will support them on sharingprocessing algorithms directly inside the environments and thus limit thepossibility of collaboration between users.OpenScienceFramework(OSF)

Technologyintegrationanddissemination

Non-commercialsoftwaredevelopers

Drafted a blueprint for how to better connect the OSF portal with theCS3MESH4EOSC data holdings. Based on this blueprint, the project is lookingfor sources of funding; particularly the NGI Atlantic fund has been studied asthis one has provision to simultaneously fund a US and an EU counterpart.This is necessary as there’s work to be done both on the OSF andCS3MESH4EOSC side. A full work schedule at OSF means we will revisitfunding opportunities in Q3, 2021.
RcloneOpenSource

Community

Technologyintegration Non-commercialsoftwaredevelopers

Joint development with rClone community a joint set of requirements(https://github.com/rclone/rclone/issues/4996), instead of developing codein-house. Project funds are being redirect to pay for the rClone leaddeveloper to include our changes. This has resulted in the “connectionstrings” feature, for which the project is indeed attributed in the rClonechangelogs.
RiseSMAProject Serviceadoption Other Involved in one of the Science Mesh use-cases. Synchronous editing,collaborative citations, using software like Gephy online, most people usethe web version of applications leading to sync problems. Continuousswitching across online and offline analysis leading to inconvenient uploadingand downloading. CS3MESH4EOSC will support them in this matterRO-CrateCommunity Technologyintegration Non-commercialsoftwaredevelopers

Technology integrated in the Science Mesh, under “Open Data Systems”category of service

Universityof
TechnologySydney

Technologyintegration End-users &researchcommunities
Integration of “Describo” technology in the Science Mesh, under “OpenData Systems” category of service. Describo is a tool to help researchersturn their folders of content into Research Object Crates suitable forsharing, reuse, and long-term preservation in archival systems. Describo isopen-source software.

Table 18 CS3MESH4EOSC synergies by M18

https://invenio-software.org/products/rdm/
https://invenio-software.org/products/rdm/
https://lofar.ie/
https://www.paradisec.org.au/
http://www.oss-online.org/
http://www.oss-online.org/
http://www.oss-online.org/
http://www.oss-online.org/
https://osf.io/
https://osf.io/
https://osf.io/
https://rclone.org/
https://rclone.org/
https://rclone.org/
https://rclone.org/
https://github.com/rclone/rclone/issues/4996
https://social-media-analytics.org/
https://www.researchobject.org/
https://www.uts.edu.au/
https://www.uts.edu.au/
https://www.uts.edu.au/
https://www.uts.edu.au/
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5.1 Future Plans
In the second half of the project, CS3MESH4EOSC will continue looking for new relevant initiatives,not only related to technology integration in the ScienceMesh, but also the organisation of joint eventwith key initiatives also involved in the EOSC and potential new use-cases to be created withinstitutions from distinct business areas. To expand stakeholder engagement, the consortium willexplore the organisation of joint-workshops at key events showcasing the benefits of the ScienceMesh, as soon as the tool development is finalised. Dedicated pages for each synergy established willbe available on the CS3MESH4EOSC website.
6 Exploitation Plan: Making use of CS3MESH4EOSC Results
The Science Mesh would be the primary output of the CS3MESH4EOSC project. The mesh enablesresearchers to easily share and collaborate on data across institutional and geographical boundaries.
6.1 Overview
Cloud computing has revolutionised the conduct of science, enabling new forms of collaborationacross the research community. Despite its advances, the cloud still has not fully realised its impactdue to the fragmentation of the cloud storage ecosystem. Different cloud storage services do notinteroperate with one another. This means that researchers cannot easily exchange or shareinformation and use functionalities across different services easily. This has led to problems includingvendor lock-in, storage costs, missed interdisciplinary research and lost potential economic growth.Realising its importance, various stakeholders have called formeasures to improve the interoperabilityacross cloud storage services. The Science Mesh is a federated mesh infrastructure that aims to makeit easier for researchers to easily collaborate and share data with one another. This overview of themesh has been presented at the European Conference on Information Systems (Romasanta andWareham 2021).
6.1.1The cloud storage landscape
The primary players in cloud storage are large American companies such as Amazon, Dropbox, Googleand Microsoft. Services such as Microsoft OneDrive, Dropbox and Google Drive have becomeubiquitous to consumers of cloud storage through a pay-as-you-go model. However, as these becamewidespread for consumers, the research community has become increasingly concerned aboutwhether these services adequately address issues like data control, governance and data ownership.As an alternative to these services, research institutes have set up on-premise cloud services throughvendors like NextCloud, OwnCloud and Seafile. These vendors are based on the open-source modeland can easily be deployed by research organisations.
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Figure 25 The fragmented cloud storage landscape
While the proliferation of both private and public cloud storage services has enabled researchorganisations to address their individual needs, this however has also caused fragmentation in theecosystem due to the lack of interoperability across these different options. Cloud interoperability isdefined as the ability to seamlessly deploy,migrate andmanage applicationworkloads across differenthardware and software resources from cloud providers (Ranjan 2014). Without interoperability,organisations cannot easily exchange or share information and use functionalities across them easily.When organisations depend too much on an individual provider, they are prone to vendor lock-inwhere they cannot easily move to another provider due to high switching costs. This is aggravated bynetwork effects. When a certain research institute chooses to host their data on one of these cloudservices, they implicitly force users who will interact with their data to use that public cloud service.These cloud providers then can use these data to improve their service. With users’ data attractingmore users, it becomes difficult for other companies with smaller user bases to compete. In sum,cloud providers are incentivised to put up a walled garden to attract more users and leverage naturalmonopoly effects.
6.1.2Science Mesh as a solution
The Science Mesh is a digital infrastructure aiming to enable interoperability across different cloudservice providers. In its pilot phase, it will enable frictionless sharing of data across researchers underthe following existing services: SURFdrive (Netherlands), CERNBox (Global - CERN), PSNCBox (Poland),CloudStor (Australia), Sciebo (North Rhine-Westphalia, Germany), CESNET (Czech Republic),SWITCHdrive (Switzerland) and ScienceData (Denmark). These services currently host 300,000+ useraccounts with over 8.7 PB of storage, equivalent to 2.47 billion files and directories.
The Science Mesh aims to directly address the fragmentation challenge by enabling interoperabilityacross cloud providers (see Figure 1). Through this federated approach, users can readily accessresources from other cloud providers, without moving outside of their own provider. Users can sharetheir data conveniently with peers without requiring additional steps. From the users’ perspective,they do not even need to know that they are working with other cloud providers. By removing variousbarriers, the mesh promotes research collaborations and data sharing among researchers locatedacross geographic and institutional barriers.
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Workarounds to solve fragmentation Science mesh as a solution to fragmentation
Figure 26 Approaches to solving fragmentation.

6.1.3Alternate solutions
Before the mesh, researchers had to use various workarounds to collaborate and share data withother researchers. For individual researchers, the common workaround to collaborating acrossdifferent providers is to move data in and out of the cloud on their own effort. It is not unusual forresearchers to send datasets or documents through email. More tech-savvy researchers may evenuse tools such as container and virtualisation technologies to assist with these processes. As seen,researchers have to go through various inconvenient procedures just to exchange data with theircollaborators. This added barrier can then lead to researchers not sharing their data at all.
On a larger scale, another common solution is to create a new, standalone infrastructure whereresearchers’ data and analysis tools are collocated to be readily accessible. This approach is especiallydeployed in international research collaborations, where a new cloud service is set up to enableremote project teams to store, pool and analyse data. However, one downside to this approach is thatadding new services can aggravate further the already fragmented landscape. It might be difficult alsofor researchers who are not part of the consortium to access data generated by the researchers whobelong to the consortium.
Other Initiatives take this idea to a wider scale, aiming to serve the scientific community at large. TheOpen Science Data Cloud (opensciencedatacloud.org ) is described as “is a data science ecosystem inwhich researchers can house and share their own scientific data, access complementary publicdatasets, build and share customised virtual machines with whatever tools necessary to analyse theirdata and perform the analysis to answer their research questions. It is a one-stop-shop for makingscientific research faster and easier.” In the EU, EUDAT Collaborative Data Infrastructure (eudat.eu) isa consortiummade up of 25 research organisations, data and computing centres, that aims to providedata services to researchers.
The success of new data commons like these two relies on attracting a critical mass of researcherswho would then be able to share data with other users of the service. Compared to the mesh, thechallenge with these approaches is that they require researchers to move to these new services andlearn how to use them. The mesh, however, is not a competition to these services, although they alltry to improve collaborations across researchers. These services can be added as nodes to the mesh,enabling easier access to those who are not already part of these services.
Go-to-market strategy
In general, gaining adoption for the mesh is straightforward as we are merely building on top ofexisting cloud services already used by 300,000+ users across Europe and beyond. Unlike the previousservices that lean on attracting users at the researcher level, the mesh works at the level of the cloudprovider. By federating the first eight cloud services (SURFdrive, CERN, PSNCBox, CloudStor, Sciebo,CESNET, SWITCHdrive and ScienceData), the mesh team will gain crucial insights on the various

http://www.opensciencedatacloud.org
http://www.eudat.eu/
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challenges and potential in its usage. This initial implementation would provide additional feedbackto fuel further adoption from other researchers.
One important issue to note however is that even when the cloud storage provider is already pluggedinto the mesh, users might not actually use the functionalities offered by the mesh if they are notinformed of its various capabilities. As such, we need to interface well with the institutional providersto ensure that they effectively disseminate about the mesh. Quick tutorials about the mesh should beeasily accessible through their providers. Moreover, workshops should also be given by the team tofurther educate potential users about the possible applications of the mesh. Video tutorials shouldeasily be accessible through the Science Mesh website and also the site of the institutional provider.
To further attract researchers to join themesh, the team should be active in disseminating news aboutthe mesh. New research studies that were facilitated through the mesh should be highlighted throughthe website. Case studies of the mesh’s usage should be publicised through different avenuesincluding conferences, journal articles, practitioner articles and popular mainstream media.
As for the providers that are still not under the mesh, a quick route towards joining the mesh shouldbe provided by the team. A website that contains details, explaining all the technical, legal andinstitutional aspects related to being part of the mesh should be disseminated. Once a providerdecides to be part of the mesh, a convenient procedure should be put into place to enable theirintegration, lowering barriers to adoption.
For users who do not belong to any institutional provider, a path to joining the mesh should beopened. Information on how to join should be published through the Science Mesh website.
6.2 Functionalities
To attract researchers to use the mesh, it will offer new functionalities that are not served well in thepresent systems. For each of these functionalities, we have a specific scientific community that willtest it and give early feedback to further improve the service. By gaining adoption from these leadusers, we can demonstrate to other researchers much more concretely the value that the meshprovides. In the following, we describe these functionalities:
Application Problemaddressed Description User Community Use Case

Frictionless Sync andShare Sharing filesacrossdifferentproviders isdifficult andnot userfriendly

Easily share andtransfer data acrossinstitutional andgeographicalboundaries

Low-Frequency Array(LOFAR) – Astrophysics User-friendly transferof data from thestorage site to computesite

Remote data analysis Difficulty oftransferringlarge files foranalysis

No access tocomputecapability

Analyse large datasetslocated at a remotesite throughcollaborative Jupyternotebooks

EU Joint Research Center(EU JRC) - EarthObservation

European Organizationfor Nuclear Research(CERN) –Particle physics

Enable local partners toanalyse satellite imageswithout transferringdata

Enable researchers touse CERN’s computefacilities to analysedata remotely
Collaborativeapplications Unsecurecollaborativeediting

Edit documentscollaboratively Social Media Analyticsfor Society and CrisisCommunication (RISESMA) – Social Sciences

Collaboratively writearticles across groupsin a secure manner
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Application Problemaddressed Description User Community Use Case

Open data systems Inconvenientprocess inpreparing andpublishingdatasets

Pacific Regional Archivefor Digital Sources inEndangered Cultures(PARADISEC) -Humanities

Conveniently label andpackage data forpublishing inrepositories

Table 19 Applications of the mesh and early adopters
6.2.1Frictionless sync and share
At a basic level, the mesh would enable teams to easily share and transfer data between differentresearch sites. This sharing functionality allows collaborators to browse and synchronise files andfolders of their peers (like Dropbox). When it is necessary to transfer large datasets, the mesh wouldfacilitate efficient, high-speed transfers.
An early adopter for this use case is in astrophysics. We are partnering with the Low-Frequency Array(LOFAR) in the Netherlands which needs to manage data from multiple antennas scattered over alarge geographic area. Since this data needs to be moved from the storage site to the compute site,The Science Mesh will facilitate the transfer of such large amounts of data through the user-friendlyinterface of researchers’ sync and storage providers. We have already initiated contact with theteam. Early adopter studies are being conducted.
6.2.2Remote data analysis
Through the mesh, researchers would be able to interactively analyse large datasets located at aremote site. Researchers would not have to transfer data but instead, carry out all the analysis throughthe web via access to the data science environment. The key enabling technologyare Jupyter notebooks that allow researchers to write and run code and create interactivevisualisations - all in the same web-based computational environment.
An early adopter of this is the Earth Observation community. At the EU Joint Research Center (JRC),researchers process satellite images to gain insights into the trends and changes happening to theenvironment. This requires the collaboration of local partners who can edit and process the inputimages. Transferring large amounts of data may not be the most appropriate nor efficient for allapplications. Notebooks can then be shared with local partners, enabling them to process the datawithout requiring data transfer. These research teams can then collaboratively prototype and furtherdevelop the code in the notebook. We have conducted an initial interview with the project memberfrom EU JRC. Further work is needed to highlight the adoption challenges.
This capability will also be tested by the high-energy physics community. At the Large Hadron Colliderat the European Organization for Nuclear Research (CERN), researchers process the large amounts ofdata from their experiments by reducing the dataset through elaborate filtering algorithms, then laterperforming the analysis on this reduced dataset on their local computers. Instead of working on thereduced dataset, researchers can be gain remote access to perform data analysis on CERN’s robustcomputing platforms. With CERN being central to the Science Mesh, we foresee that gaining adoptionfrom this organisation would be straightforward. Nonetheless, we are conducting early adopterstudies to understand various opportunities in the mesh.
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6.2.3Collaborative editing
The mesh will enable collaborators to edit documents in a federated manner. They would be able tocomment and track revisions, like existing services such as Google Docs. In this case, however, thefederated mesh allows the files to not be in a centralised repository, giving scientists more control oftheir data. Moreover, the mesh helps decouple data storage from the applications, enabling scientistsmuch more flexibility on their preferred software to analyse their data.
The early adopter here would be the Rise Social Media Analytics (Rise SMA) project, which exploreshow social media is used for disasters and propaganda. The project team would use the mesh to workon their articles collaboratively. We have interviewed a representative from the teamwho highlightedthe need for easier collaborative editing across research teams. We will conduct further studies withthe team.
6.2.4Open Data Systems
Finally, the mesh would enable researchers to collaboratively label and add metadata to datasets andpublish them with persistent identifiers through the Science Mesh. The Mesh will allow researchersto publish their data into open repositories from the convenience of the interface of their cloudprovider.
This functionality will be especially useful in managing archival collections. For instance, the PacificRegional Archive for Digital Sources in Endangered Cultures (PARADISEC) is a digital archive, containingrecords of many small cultures and languages around the world. The mesh will enable researchers tocollaborate on labelling and processing such files in their catalogue. Once processed and published,these files can then be accessed by other researchers for further analysis through the mesh. ThePARADISEC team is closely engaged with the WP4 on open data systems. We will work closely withthem to understand further how PARADISEC can benefit from the mesh.
6.3 Stakeholder analysis
To ensure that the project’s results are exploited and used to their full use, we need to ensure thatkey stakeholders are aligned: researchers, universities, institutional providers, cloud vendors andindustry. In the following, we discuss the exploitation plan for each stakeholder.
Stakeholder Pain point Value Proposition Outreach Next steps
End-users andresearchcommunities

Difficulty insharing andcollaborating ondata acrossresearchers withdifferentproviders

The mesh enablessharing and datacollaborations withease

-Workshops
-Video tutorials
-Manuals postedon the website
-Conferencepresentations
-Scientificpublications

Conduct user engagementstudies

Institutionaloperators ofservices
Vendor lock-indue to lack ofinteroperabilityacross cloudvendors

Interoperability enablesproviders to chooseflexibly the vendor thatserve best their needs

-Workshops
-Video tutorials
-Manuals postedon the website

Conduct adoption studies tounderstand the challengeswith joining the mesh

Cloud vendors Difficulty tocompete andattract customersdue to natural

Create a morecompetitive cloudstorage landscapewhere companies donot lead just due to

-Closerelationshipbuilding
Conduct studies to understandtheir hesitations towardsinteroperability and explorehow they can benefit from
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Stakeholder Pain point Value Proposition Outreach Next steps
monopolies high switching costs joining the mesh

Non-commercialsoftwaredevelopers

Difficulty indevelopingsoftware acrossdifferent softwaresystems

Enable ecosystem forthe development ofinnovative apps forresearch

-Workshops
-Video tutorials
-Manuals postedon the website

Exploratory study on potentialresearch apps that can bedeveloped through the mesh

Policymakersand citizens Inefficienciescaused byresearch outputnot being reused

Foster reuse of data tosolve societalchallenges
-Conferencepresentations
-Scientificpublications

Conduct cost-benefit analysisof the mesh

Table 20 Key stakeholders for CS3MESH4EOSC
6.3.1 End-users & research communities
The primary audience of the Science Mesh are the researchers, who could use the mesh to enableinterdisciplinary collaborations and promote Open Science and FAIR data. To ensure that themesh would be used effectively by researchers, we are currently conducting user adoption studies.Through interviews with researchers from different domains, we are understanding the variouschallenges and opportunities in cloud storage andwhat particular role themeshwould play to improvethese aspects. Currently, we have conducted 15 interviews with different stakeholders from theresearch community and also various members of the project. Moreover, we have presented themesh in research conferences where we can get feedback from the scientific community. Examplesinclude the Open Innovation in Science Conference (ois.lbg.ac.at/en/research/ois-conference-2021)and the European Conference for Information Systems (ecis2021.ma/).
For the majority of the research community, the biggest challenge is that cloud storage tends to notbe a big priority in their workflow. They tend to just store their files depending on what they alreadyuse for their personal storage (such as Dropbox) or use the service provided through their institution.When they need to collaborate in document editing, for instance, they tend to send files via email orjust use Google Docs due to its ease. Thus, to ensure that the mesh would be used by researchers, themost important is to ensure that it is user-friendly and that it is intuitive so that it can easily be usedby researchers.
The advantage of the mesh is that it runs in the background of the current cloud storage services, andthus can be used by researchers without necessarily having to know that the mesh exists. As such,getting adoption from the researchers would be straightforward. Nonetheless, establishing goodrelations with institutional providers would be key to ensuring that it gets properly integrated intotheir cloud storage service.
6.3.2 Institutional operators of services
Universities and the organisations providing cloud services to researchers are also importantcomponents of the mesh. In the current phase of the mesh, it would integrate the following services:SURFdrive (Netherlands), CERNBox (Global - CERN), PSNCBox (Poland), CloudStor (Australia), Sciebo(North Rhine-Westphalia, Germany), CESNET (Czech Republic), SWITCHdrive (Switzerland) andScienceData (Denmark). A study with this original cohort should be conducted to already anticipatethe challenges when it comes to joining the mesh.
Beyond this original group, other cloud providers who would like to join should be able to easily bepart of the mesh. To make this possible, the CS3MESH4EOSC team needs to provide well-documentedtechnical manuals and easily accessible governance agreements to make this process efficient. To

https://ois.lbg.ac.at/en/research/ois-conference-2021
https://ecis2021.ma/
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help with this onboarding, the mesh team should also provide workshops so that IT teams can beoriented on the various benefits and costs associated with the mesh.
6.3.3 Cloud Vendors
To implement the ScienceMesh, cloud vendors upstreamwould have to open their service sufficientlysuch that they can plug into the mesh and be interoperable with other vendors. In the first phase ofthe project, three vendors OwnCloud, NextCloud and Seafile, which serve the eight previouslymentioned cloud services, would be included in the mesh. To gain their continued support, the teamshould continuously engage with key personnel in these organisations. Helping cloud vendors meettheir business objectives while also ensuring that researchers are adequately served is an activity thatwould need more research.
Nonetheless, by starting with this group of three vendors, we hope to gain crucial insight on thebusiness case for joining the mesh. With a successful first phase, the long-term goal is to convinceother providers such as Dropbox, Amazon, Microsoft and Google to also be part of the mesh in thefuture. More research is necessary to make the business case for cloud vendors to connect to themesh. Engagements with these players would be necessary through workshops and individualconsultations.

6.3.4 Software developers
Generally, we have focused on the role of the mesh in the academic community. However, the meshcan also be exploited by industry in two ways. More directly, industry partners can develop apps forthe mesh. In the previous section on researchers, we already outlined various functionalities that thatinitial implementation of the mesh enables. Beyond this, however, there are endless options of whatcan be achieved by enabling interoperability. The mesh opens new ways of collaborating acrossdifferent organisations. Start-ups and other industry players can take advantage of this newecosystem and introduce innovative workflows towards collaborations.
In the CS3MESH4EOSC team, we have two industry partners who would already benefit from themesh. First is Cubbit, a start-up creating a "datacentre-less" cloud as an alternative to traditionalcommercial cloud storage solutions. By being part of the mesh, Cubbit users will be able to share dataand collaborate with colleagues that use a different, centralised storage solution. This capability wouldenable Cubbit to have a wider reach and expand their customer base easily. With their academicclients becoming increasingly concerned about interoperability, being part of the mesh would lowerthe adoption barriers for Cubbit as they expand.
Second is Software Mind, a part of the Ailleron group, which is a global IT service provider based inPoland. The mesh is collaborating closely with the Big Data Lab to make collaborative data analysispossible for researchers. Software Mind benefits by working closely with researchers who are at thecutting-edge of data science. They can use this as input to develop new software to serve the researchcommunity. Moreover, they can then leverage this know-how to create new offerings for theirbusiness clients in the area of big data and analytics.
Indirectly, the mesh can also enable industry actors to be part of the mesh and thus, promote inter-organisational collaborations. Enabling these collaborations can help indirectly in the creation of newproducts and the improvement of various processes. To ensure that the mesh can cater to theseneeds, dialogue with industry partners would be useful. Moreover, establishing relationship withprojects like GAIA-X, which aim to serve industry, would also be a fruitful endeavour.
6.3.5 Policy makers and citizens
The Science Mesh would be a crucial part of the European Open Science Cloud, which has been a
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grand initiative by the EU. Dialogue is already started to ensure that the mesh is integrated in theEOSC hub.
It has been estimated that the European Union loses a total of 26 billion EUR each year due to the lackof FAIR data (European Commission 2019). FAIR refers to the principles espoused by the researchcommunity and policy makers to ensure that the data and the tools to analyse them are findable,accessible, interoperable and reusable (Wilkinson et al. 2016). With the increasing volume andcomplexity of data generated by the scientific community, these principles are necessary to improvethe findability of existing data, ease the access to data at scale and allow reuse of data (Wise et al.2019). The most promising impact of FAIR is enabling computational systems to take existing data andfind new uses with minimal human intervention. Despite its ambitious promises, transitioning to FAIRdata is not straightforward. Thus, by providing the infrastructure to enable FAIR data, it would beeasier for scientists to produce research that would address grand societal challenges.
Principle Description Current setting Federated mesh
Findable Metadata and data are easy to findfor both humans and computers. Data may not be properlylabelled for easy search Also subject to existing barriersof data not being properlylabelled
Accessible Once data is found, they can beaccessed with authorisation andauthentication

Data may be stored in silosthat are difficult to access Data can be accessed throughexisting authentication systems
Interoperable Data can be readily used byapplications for analysis, storage,and processing.

Workarounds to use dataand apps outside theiroriginal service
Data and apps can be usedacross systems throughinteroperability layer

Reusable Metadata and data are well-described for replication andintegration
Data is stored or archivedwithout consideringreusability

Tools towards reusability areintegrated into the workflow

Table 21 Difficulties of FAIR data with the fragmented ecosystem
6.4 Next Steps
This exploitation plan highlights the various challenges and opportunities potential of FAIR data. Weshowed that it solves the fragmentation of the cloud storage ecosystem by interoperating variouscloud service providers. In its first phase, the mesh will link eight cloud providers serving 300,000researchers. From this initial implementation, it hopes to build a critical mass to then compel othercloud providers to open their walled gardens and plug into the mesh. This initial implementationwould then be crucial in informing the future challenges as the mesh expands. More studies areneeded on the specific revenue models for the future continued existence of the Science Mesh.Fortunately, we have similar initiatives that can inspire this such as EUDAT, which has done extensivestudies for their business model.
Beyond the initial go-to market plan, each partner would play a crucial role in the continued operationof the mesh. We highlight these roles in the following table.
Role Partners Proposed tasks for long-term sustainability
Coordinator CERN Strategies for long-term sustainability

Coordinate between different stakeholders
Institutional Cloud storageproviders Aarnet, CESNET, WWUMunster,PSNC, SURFsara Gain adoption of mesh to users

Explain to other cloud providers the benefit ofjoining the mesh
Research organizations CERN, WWUMuenster, EU JRC Demonstrate research application of the mesh
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Industry partners Cubbit, Ailleron, Demonstrate business case for the mesh
Dissemination Trust IT Maintenance of website and constantdissemination of new functionalities
Business support ESADE Long-term studies on socioeconomic impacts

Table 22 Roles of partners for the mesh's exploitation
The mesh aims to make it convenient for researchers to make their data FAIR by federating theirexisting cloud provider and attracting them through advanced functionalities such as frictionless syncand share, remote data analysis and collaborative applications.We provided examples of the potentialof FAIR data by enabling novel research workflows in fields including astronomy, high energy physics,earth science and the humanities. Moving forward, further empirical studies will be conducted toexplore the challenges of FAIR data in these lead user communities. Case studies will also beconducted to explore how these advanced functionalities can fuel novel ways of conducting science.
We also applied and received the service of the EU Horizon Results Booster programme(horizonresultsbooster.eu). Here, we are getting help from experts in project exploitation in craftingthe Key Exploitable Results with the project. We are holding various workshops with important projectmembers and leaders from the scientific community to explore how to improve adoption from themesh.
As the volume of data generated by the research community accelerates, reducing the inconveniencesin data sharing will be crucial to ensure that no data goes to waste and that data is used effectively toinform important research questions. An important step to FAIRness is ensuring that data and thetools used to analyse them can operate across different cloud providers. If successful, the ScienceMesh will play an important role in enabling collaborative research towards solving the increasinglycomplex problems facing society.

7 Key Performance Indicators Achieved
The table below summarises the status of communication and engagement KPIs to date as comparedwith targets.

Type Results by M18 Results by M36CommunitySocial Media Community 550 Social media followers(192 Twitter + 350LinkedIn + 8 YouTubesubscribers)

2.000

N° members database 110 300
Newsletter subscribers 97 200
Science Mesh users 0 (service still underdevelopment)WebsiteWebsite Sessions 29.000 60.000
Website users 2.500 5.000
Website page views 71.000 100.000
Communication Materials
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25 Link: https://datastudio.google.com/u/0/reporting/608c064a-c7fb-42cf-aae1-2f31367f3e77/page/4mju

Type Results by M18 Results by M36Communication Materials · 1 flyer
· 1 poster · 3 flyers

· 1 roll-up
· 200 brandedpost-its
· 1 e-bookVideos produced 1 3

N° videos on YouTube 11 300
Publications in peer reviewed journals 2 3
Press Releases 2 3
Publications and articles 4 6
Public reports on Zenodo/OpenAIRE 4 10
EventsScience Mesh Workshop 1 2
N° attendees Science Mesh Workshops 96 200
Webinar participants 54 150
Webinars organised 1 3
Presence at 3rd party events 12 +20
Podcasts organised 1 3
Podcast listeners 20 100
OthersSynergies Stablished 15 30

Table 23 KPIs achieved by M18 and KPIs for M36
As a note, the number related to the website traffic are only from M11 till M18. The observation ofwebsite traffic and engagement have been made possible with the implementation of analytics tools,when Trust-IT was in charge of the new website launch and maintenance.
During the first 18 months of activity, the CS3MESH4ESOC communication team has established andupgraded tools and systems which are assisting the project partners in tracking performances,measuring the impact of the activities and planning for the future activities of the project. To monitorthe digital presence of CS3MESH4EOSC, a dashboard has been set up. The first version of thedashboard is available25 (see Figure 27). Updates and adjustments will be made during the project.Alerts will keep partners informed on the content of the CS3MESH4EOSC website and social media.

https://datastudio.google.com/u/0/reporting/608c064a-c7fb-42cf-aae1-2f31367f3e77/page/4mju
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Figure 27 Website and Social Media Dashboard
The continuous communication effort made by the communication team and all the CS3MES4EOSCpartners is making possible to support the promotion of the results and the engagement of thestakeholders and the community at large.
CS3MESH4EOSC deliverables will be available on the project website and ZENODO after they areapproved by the European Commission. Furthermore, the project will also exploit the new HorizonResults Platform, launched in 2019 by the European Commission, an online space to showcase projectresults in view of future exploitation in research, business and politics, to desired audiences and keystakeholders.
8 Timeline of Action Plan of activities from M19 till endproject
The timelines presented in Figure 28 outline the main CS3MESH4EOSC communications,dissemination and engagement milestones fromM19 to the end of the project (note that the timelineonly includes the most relevant activities). This timing is subject to change, particularly as regardsevents, and outputs and activities performed by other WPs.
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Figure 28 CS3MESH4EOSC Draft Plan of Activities from M19 (July 2021) till M36 (December 2022)
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9 Conclusion
This document is the revised version of the “D5.1 Communication and stakeholder engagement plan”,which presents the main outreach and the dissemination achievements for the whole project timeframe. This report paves the way to the future set of activities to be set and executed in the upcomingmonths, keeping a bright vision of the KPIs in order tomonitor the results and achievements reached.
The goal for the next period is to broaden the community and support the uptake of Science Mesh.This will be done through a rich mix of actions, including the organisation of webinars, release ofpodcasts and interviews, organisation of the Science Mesh workshop and, especially, the exploitationof synergies that will be consolidated in the following months, jointly addressing different stakeholdercategories. The future onboarding of the Science Mesh into the EOSC Portal will also represent a key-achievement of the project, which will be supported by a communication campaign.
A special effort will be placed on engaging with end-users, operators of services and softwaredevelopers, without losing focus on the EOSC community. The CS3MESH4EOSC WP5 team will alsofocus on establishing synergies with key initiatives to ensure a solid service adoption after the projectclosure.
The dissemination activities of CS3MESH4EOSC will be organised and constantly communicatedthrough the project website and the social media accounts of the project, with the aim to reach morepotential stakeholders, and targeted users in research, scientific and policy field.
This deliverable will be followed by “D5.3 Final report on dissemination and exploitation of projectresults”, by end of the project (M36, December 2022), which will report on the marketing,communication & dissemination activities carried out by the CS3MESH4EOSC project. Regarding theexploitation plan, it will be available in the “D5.5 Business impact assessment and roadmap foreffective management”, to be submitted in the same month.
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