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INTRODUCTION AND SCOPE

Executive Summary

This report discusses challenges the DARIAH community faces in implementing new services on a sustainable basis and illustrates its argument through the implementation of two demonstrators (Redmine project management and Collabora Cloudsuite). The two demonstrators were identified as part of the improvement of the DARIAH infrastructure by previous work in the form of the "Report on researchers' service needs" (D6.1, [START_REF] Oltersdorf | DARIAH Report on researchers' service needs[END_REF] 

Disclaimer

The Humanities at Scale is project funded by the European Commission under the Horizon 2020 programme. This publication reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.

Introduction and Scope of the Report

Within the Humanities at Scale (HaS) project2 , DARIAH3 tries to improve and disseminate the DARIAH infrastructure. The work package "Implementation of basic tools and services in the DARIAH infrastructure" (WP6) aims to enhance the DARIAH infrastructure by focussing on services that are easy to use and able to support future research projects in the humanities. This report describes the results of the task "Implementation of basic tools and services in the DARIAH infrastructure" (T6.2) that implemented two basic service demonstrators identified through the survey described in deliverable D6.1 "Report on researchers' service needs" [START_REF] Oltersdorf | DARIAH Report on researchers' service needs[END_REF].

The main result is the successful implementation of the two demonstrators, see section "Demonstrators" below.

Additionally, the work package also discussed possibilities for a framework of basic services and set out definitions and guidelines for integrating services into and with the DARIAH infrastructure. This was achieved by informing a general discussion on service development, integration, and operation within DARIAH in close collaboration with DARIAH's VCC "e-Infrastructure"4 . The present document thus also summarises the outcomes of this discussion, which will be picked up by the DESIR5 project, in the Section DARIAH Infrastructure below. In particular, a solution to turn one of the demonstrators into a sustained DARIAH service has already been found.

The DARIAH-EU digital research infrastructure is a distributed and collaboratively supported European infrastructure hosted and developed by several partners and institutions. One of its core goals is to offer permanent digital services within the European Research Area and to establish a framework focussed on interfaces and data exchange between those services. It does not have a static and monolithic structure, but rather consists of a network of existing tools and services.

The work of HaS WP6, which resulted in the implementation of the two demonstrators, has the goal to identify new basic services required by scholars of the Digital Humanitiesbuilding on the previous requirements analysis done in D6.1. The demonstrators have been integrated into the existing infrastructure in order to improve the overall offers of DARIAH-EU. The efforts undertaken here form the basis for a framework that can be expanded and used in the future to implement newly identified services and -ultimatelytheir sustained availability.
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DARIAH Infrastructure

Within DARIAH, the term infrastructure does not only refer to technological infrastructure but also includes the entire community of Digital Humanities in terms of the actual researchers and students as well as all materials they use and produce.

The focus of this document, however, is on the technical aspects in terms of DARIAH services. By service we mean a hosted software solution that can be accessed via web protocols, i.e. commonly by direct access with a browser by the user or via a programmatic Application Programming Interface (API) from within other services or tools.

The technical DARIAH infrastructure itself is distributed. This means that the services are offered by the individual national or local institutions that are involved with DARIAH, herein referred to as providing institution. They do this through national or otherwise preexisting funding and in fulfillment of the national obligation towards the DARIAH ERIC. Conversely, they assume responsibility for availability and sustainability of the services they offer, generally independent from DARIAH. At the same time, they serve as first contact for support or any form of cooperation with regards to this service.

For DARIAH this approach has the advantage that there are no single points of failure and no vendor or operator lock-ins, where the entire infrastructure is and can only be managed by a small group of people. However, the absence of a single point of contact and authority also reduces the general overview and oversight. It can impact visibility and discoverability of services and simultaneously enable a culture where parallel developments towards identical goals occur without coordinated consolidation. These are also two complaints with the DARIAH infrastructure identified by previous work of this work package (D6.1), both of them now being addressed outside of WP6. Discoverability is a key focus of WP8 while an improvement in coordinating parallel efforts is addressed with increased priority by the DARIAH-EU Board of Directors.

In general, an integrated infrastructure for the Arts and Humanities aims to enlarge and enrich the possibilities its components provide in a way single solutions cannot. To this end, the individual parts are designed based on specific researchers' needs and driven by their requirements. Together they form a larger infrastructure with more usable tools.

Optimally, this leads to more services accessible by everyone, a better level of interoperability among them and ultimately feeds back into the growing community.

For the following discussion, we make a distinction between contributing and integrating a service. These two concepts are orthogonal. Contributions are mostly an administrative concept used for registration and visibility to the community, while integration refers to technological aspects and design. In particular, contributions are made by DARIAH partner institutions on behalf of their country as DARIAH member, while anyone may integrate a service with DARIAH to add functionality to their own services or those offered by DARIAH.

API Integration

The connection to other DARIAH services via one or more APIs is a set of defined methods of communication between various software components. This can improve the quality of the service by extending its functionality and decreasing the amount of -possibly duplicate -developments. By focusing on the relevant and distinguishing features, the service's functionality and, possibly, also its security is increased.

One of the key problems in Digital Humanities research is the discoverability of research data. Data can be archived and published through various institutional and national repositories that take care of persistence and sustainable usability of the data. Through the use of persistent identifiers and established standard protocols for data exchange such as
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Horizon 2020 -Individual implementation and operation of ESFRI projects Project ID: 675570 OAI-PMH7 , the data can be reused. Therefore, any service within a digital research infrastructure, not only for the Arts and Humanities, must put a particular focus and emphasis on providing and using the APIs required to enable sharing and reuse as well as forming a standard means of service integration.

From the technical perspective of infrastructures, the source code of the software and applications providing the services is a particularly relevant kind of research data. DARIAH develops its services in an open source approach and uses OSI8 approved licenses. Source code is also being archived in institutional repositories, as defined also in [START_REF] Raciti | D1.2 Data Management Plan DESIR DARIAH ERIC Sustainability Refined[END_REF].

One central service within the DARIAH infrastructure is the Authentication and Authorization Infrastructure (AAI)9 which allows service creators and operators to outsource user management and all associated tasks and risks. This also addresses security concerns as there are no passwords handled by the services.

At the same time, providing these Single Sign On capabilities reduces the need for individual sign-up procedures to different services and thus improves the user experience as there is only one account and password to remember for all DARIAH services.

Overall, the connection with other DARIAH services is an advantage for both the users and the creators of the service. These connections between DARIAH services lead to a richer and improved infrastructure.

Visual Integration

Adapting the overall design for a higher identification (branding) with DARIAH offers the possibility to reach the whole DARIAH community, which leads to general recognition of the service and, consequently, to a higher number of possible users.

On the one hand, the visual integration may include a reference to DARIAH on the service's webpage, either in the form of a textual note or logo attribution, or more generally in following DARIAH style conventions. One example is the DARIAH-DE style guide template10 , which can inform a future DARIAH-EU branding. On the other hand, it can relate to explicitly labelled interfaces with other DARIAH services and existing repositories or processing tools.

Service Maintenance

While the DARIAH infrastructure is distributed in the sense that all services are operated by the respective partner institutions, the community as a whole can and must create and
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There are tools and services in the Digital Humanities which disappear once development stops at the end of the initial project's funding phase because they do not have a sustainability plan. DARIAH should and must address this problem and provide ways to take over these "orphaned" services. This must be a continuous process and could be modelled similar to the DARIAH-DE Service Life Cycle12 .

Prerequisites for Integration

Integrating a service into DARIAH is not currently subject to any formalised procedures and requirements. However, a baseline of recommended preconditions has been identified by the work done in this WP. The following preconditions ensure -among other advantages -a good usability and they work towards improving sustainability. They address language specifications, use of certain licenses, specific technological requirements, and visual integration.

Firstly, to provide services internationally within the European Digital Humanities community and beyond, providing the service and its documentation in English is a fundamental requirement. In aiming to build a research infrastructure for Open Science and Open Data, the technological foundation should be aligned with this goal and thus all software should be developed under appropriate Open Source Licences such as Apache-2.0 or EUPL-1.2. See also [START_REF] Raciti | D1.2 Data Management Plan DESIR DARIAH ERIC Sustainability Refined[END_REF] where this policy is described.

On top of that, for all services provided and operated, contact details and support information as well as legal disclaimers are required. Furthermore, documentation for users, developers, and operators must be provided. Generally, the use of service monitoring and usage statistics is highly encouraged.

Finally, in terms of the concrete technological realisation concerning operating system compatibility and portability as well as packaging and frameworks to be used, no general recommendations can be defined. Each institution has a set of technologies they employ and can support. When creating new services, all design decisions should be aligned with these to ensure maximal sustainability. 
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Collabora Cloudsuite

Collabora Cloudsuite16 is an implementation of LibreOffice17 as a web based collaborative office suite for real time collaboration, similar to Google Docs18 , and is also available as an Open Source version. The request for an alternative to Google Docs that is hosted by a DARIAH partner was voiced clearly in the survey conducted by HaS and is still regularly discussed within the DARIAH community on various occasions. This need stems from a general uneasiness with storing possibly sensitive data outside of the jurisdiction of European data protection laws, which can even be found as strict prohibitions in institutional ICT regulations.

Therefore, the implementation of Collabora Cloudsuite as a demonstrator focused around the question of secure data access and reducing the risk that third parties could misuse or lose data. It is not intended to replace existing solutions such as the commercial Google
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The realisation of AAI integration was solved by DARIAH-DE partner DAASI International in coordination with HaS, while the work within the work package focused on the realisation as a permanent DARIAH service. This proved to be non-trivial, as the requirements for operating the service are considerable and the technology is still under heavy development. Due to the nature of file synchronisation and online editing, both the traffic and storage as well as the processing power required to provide the service are considerable. Therefore, and in contrast to Redmine, each additional user creates a measurable increase in hardware requirements. This proved to be a blocking concern when discussing the option of hosting the service with national institutions. There appears to be a general hesitance to commit unclear and possibly significant resources without having long-term financial security. 

Conclusion

Implementing the demonstrators as DARIAH services led to the identification of two major concerns relating to service operation. First, there is no central authority managing and deciding about the DARIAH portfolio. Second, recruiting volunteer institutions to operate services without a business model can be challenging.

By its distributed nature, the DARIAH infrastructure does not have a central coordinating authority that decides on its portfolio and strategic plans to extend and improve its overall possibilities. Rather, the DARIAH member countries contribute the services their partner institutions operate to form the DARIAH infrastructure. Therefore, the decision to integrate a service is always up to random volunteers addressing national requirements.

As of July 2017, no final business model exists to finance a DARIAH service that is not part of a national roadmap, such as those implemented in EU-wide efforts like Humanities at Scale. Nevertheless, discussions have been started with the relevant DARIAH bodies, in particular with the Senior Management Team and the Board of Directors to address the question of how essential services can be sustained in ways other than a national partner taking on the responsibility without payment. This is also being actively investigated as part of the research into Service Level Agreements, where the question of compensation for assurances and increased effort plays a fundamental role. The DESIR 19 project, which is also tasked with creating business plans, is already picking up this thread started by Humanities at Scale.
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  Horizon 2020 -Individual implementation and operation of ESFRI projects Project ID: 675570 implementation of an authentication plugin, ACDH started offering the service for DARIAH through eduGAIN and simultaneously to CLARIN. As a DARIAH partner institution and Austrian coordinating institution, ACDH will be offering Redmine sustainably as a DARIAH service for project management and development.15 

Figure 1 :

 1 Figure 1: Screenshot of the ACDH Redmine Service (https://redmine.acdh.oeaw.ac.at/)

Figure 2 :

 2 Figure 2: Screenshot of the Collabora Demonstrator (available at https://code.daasi.de/ until the end of 2017)

  1.

			Nature of the deliverable
		R	Document, report
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		DEC	Websites, patent fillings, videos, etc.
		OTHER	
			Dissemination level
	✓	P	Public
		CO	Confidential only for members of the consortium (including the Commission Services)
		EU-RES Classified Information: RESTREINT UE (Commission Decision 2005/444/EC)
		EU-CON Classified Information: CONFIDENTIEL UE (Commission Decision 2005/444/EC)
		EU-SEC	Classified Information: SECRET UE (Commission Decision 2005/444/EC)

https://hal.archives-ouvertes.fr/hal-01351267

http://has.dariah.eu/

http://www.dariah.eu

http://www.dariah.eu/activities/e-infrastructure.html

DARIAH ERIC Sustainability Refined, Horizon 2020, Project ID 731081

See Article 18 of Statutes of the DARIAH ERIC, http://www.dariah.eu/fileadmin/Documents/statutes/170405_DARIAH_ERIC_Statutes.pdf However, the current contribution system for the DARIAH ERIC is currently under review and will be informed by the work conducted in WP5 of the HaS project.

https://www.openarchives.org/pmh/

https://opensource.org/licenses

https://wiki.de.dariah.eu/display/publicde/DARIAH+AAI+Documentation

https://github.com/DARIAH-DE/StyleGuideTemplate

https://github.com/CLARIAH/software-quality-guidelines

https://wiki.de.dariah.eu/x/nyirAg

http://www.redmine.org/

https://www.chiliproject.org/

The service is available at https://redmine.acdh.oeaw.ac.at/

https://www.collaboraoffice.com/code/

https://www.libreoffice.org/

https://www.google.com/docs/about/
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Contributing a Service to DARIAH

As part of their obligation within the DARIAH ERIC, the national DARIAH institutions offer their existing services to the entire DARIAH network for use by scholars and researchers across Europe. These are the so called inkind contributions 6 that form the technological part of the distributed DARIAH infrastructure. In this sense, any service offered by a partner to the DARIAH network is seen as a contribution.

In parallel, work package 5 focuses on the overall goal to establish a common DARIAH ecosystem, in order to make available, assess, and evaluate inkind contributions to the DARIAH infrastructure. To be accepted as inkind contribution, it has to -at the very leastbe usable and accessible by all DARIAH users. This may involve a (manual) registration and verification process specifically for this service or with the providing partner.

Integrating a Service into DARIAH

Generally, integration refers to the underlying design of the service. This means the integration works on a technical or functional level with other DARIAH infrastructure components as well as a visual integration. The aim is to establish connectivity and interoperability of the given service. In our case of a distributed infrastructure, this can be done in one or both of the following aspects of integration:

1. Connecting the service to other DARIAH services via interfaces (API), i.e. the integration on the underlying technological level. 2. Adopting the overall design for a higher identification with DARIAH by branding the service, i.e. integration on the visual level and the user interface through the use of icons and logos, color schemes, or textual attribution.
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Demonstrators

The selection of the two demonstrators produced by this work package was directly influenced by the result of task 6.1, in particular the deliverable D6.1 [START_REF] Oltersdorf | DARIAH Report on researchers' service needs[END_REF].

The survey conducted by Humanities at Scale and summarized in D6.1 identifies a number of important basic services:

Code hosting and issue tracking •

File syncing and file sharing

The selection of demonstrators for HaS aims to address these needs. However, due to the long list of existing and established data repository solutions and the limited scope of the project, implementing such a service as a demonstrator without long-term commitment and sufficient resources was not a viable option.

Therefore, the work focussed on addressing the remaining four aspects with the two demonstrators. This decision though, does not prohibit supporting the integration of already existing repositories into the DARIAH infrastructure.

The Demonstrators

Redmine Project Management

The open source software Redmine 13 offers functionality for project management, code hosting and issue tracking. DARIAH-AT partner ACDH (Austrian Center for Digital Humanities) has been successfully using Redmine for all three purposes for several years. DARIAH-DE partner GWDG (Gesellschaft für wissenschaftliche Datenverarbeitung) has been using (and offering for all of DARIAH) Chili project 14 , a now defunct redmine fork offering the same feature set, and is currently preparing to migrate to a compatible solution.

Building on the experience of the two institutions who jointly chair VCC-1, the decision fell on Redmine due to its ongoing maintenance by a large existing development community. Building on the existing documentation and standard frameworks used, the present work package focussed on integrating Redmine with the DARIAH AAI. Following the successful