DESIR (DARIAH ERIC Sustainability

Refined) work package 4 Technology contributes to DARIAH's long-term sustainability by technologically enhancing DARIAH's research infrastructure and services. To this end four new and innovative technology areasentity-based search, scholarly content management, text analytic services and visualisationshall shape DARIAH's profile. The present document forms a prerequisite for the aforementioned objective and conducts for that reason a gap analysis of the current DARIAH infrastructure, concentrating on four areas: text analytic services, scholarly content management, entity-based search and visualisation. The competencies and resources of the three technology partners in this work package correspond to these four areas. The conceptual models -as proposal for the identified gaps -are subject to later deliverables in the project, but in the course of undertaking the gap analysis already first impressions of possible conceptual models are apparent and will be presented here. The concept of the gap analysis in this context means not only to identify missing tools or services in the DARIAH infrastructure landscape but also to recognize potential for enhancement with already existing tools and services. 1 Baillot, Mertens, Romary (2016), p. 153 2 http://www.
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Introduction and scope of the report "Presently, there exists a vast library of tools, services, software [...]. One of the principal aims of DARIAH is to promote and facilitate the re-use of such materials, in order to accelerate new research, enable a more responsive and open publishing environment for humanities data, allow collaborations to be concluded more efficiently, with the overall goal of supporting not just digital services and complex digital objects in arts and humanities research but to broaden and deepen the adoption of digital methods and digital workflows amongst humanities scholars." 1 This overall mission statement of DARIAH -the Digital Research Infrastructure for the Arts and Humanities -is also guiding the DESIR project.

2 Against this background the aim of work package 4 and the document at hand is twofold: first and foremost an inventory of the current DARIAH infrastructure according to four specific areas will be compiled. These areas include entity-based search, scholarly content management, text-analytic services and visualisation. This structured overview represents the current status quo not only in terms of general infrastructure but also in terms of individual tools, services or software, being provided or maintained by DARIAH. The inventory should ideally cover in this context all national branch activities -e.g. DARIAH-DE or DARIAH-FR -and includes also DARIAH-EU resp. the DARIAH ERIC as 3 supranational administration umbrella for all DARIAH activities. Nevertheless our gap analysis will only result in a fragmentary picture of all existing activities, also because it is 4 not necessary in this respective context. On the one hand this is connected to the by now huge bandwidth of European DARIAH activities and the steady expansion in terms of participating countries, community growth or differentiating services and resources. On the other hand there is currently no overarching inventory or registry, although there are several inventories on a national level. The upcoming DARIAH market place could possibly be some kind of central information hub for services, tools and resources -at least for the in-kind contributions of the partner countries and will be marked in the subsequent chapter. With regard to the description of work this fragmentary picture shouldn't be a problem as the main outcome of this work package shall be conceptual models with potential of contributing to the DARIAH landscape. Secondly the resulting DARIAH inventory will undergo a gap analysis with respect to technology specialisations on side of the DESIR technology partners. The gap analysis will focus on four main areas which have been predetermined by the description of work for the DESIR project:

• entity-based search,

• scholarly content management,

• text-analytic services and • visualisation. The document at hand should not only identify gaps in the DARIAH inventory but rather explore possibilities to close the gaps. This step will be detailed subject of the subsequent deliverable D4.2 Conceptual Models. D4.2 has to present conceptual modules for the identified gaps with respect to the aforementioned four areas. The further process of work package 4 will subject the conceptual models to a code-sprint, validate them, and prepare a proof-of-concept.
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Technology partners in WP4 As extension of the preceding information compilation we prepared an overview on the partners' applied workflows and technologies in order to better understand the course of the work in work package 4. By this we are able to evaluate the DARIAH inventory right from the start with the available resources and competencies in mind as preparatory work for the collection of ideas for conceptual models or demonstrators.

Applied technologies among the technology partners

The following table lists the applied development, maintenance and provisioning technologies amongst the partners in WP4. This information can be useful to assess compatibilities or synergies in the development of the conceptual models. 

Service roles among the technology partners

The table below collects some meta-information on the roles of the technology partners. Aim of this paragraph is to be able to evaluate the yet to come conceptual models in a strategic perspective. Context: it is not uncommon that service are being developed by an institution and that the same institution subsequently takes further care of the service, be it as service provider, maintainer or in a developer role. As long as the institution already fulfils all of these roles, this may be unproblematic. In practice many institutions are unhappy with the maintainer and provider role but fulfil them given that there is no regulating policy available for this issue. The abovementioned diagram has to be read with some scepticism as with one exception -ICM -all partners envisage themselves not in the service provider role. Partly and motivated by the development and further support for certain services a partner might be sliding into a maintainer and/or provider role but usually don't take this role. Read with a certain degree of sincerity one can assume that all partner institutions see their focus on research and research-related development activities. Maintenance and provision comes inevitably here and there into effect but is clearly not seen as work focus and is always dependent on the available funding resources. This leads to certain consequences for the development of digital services and resources, mainly in terms of standardisation and documentation. 

Current services or software among the technology partners

Inventory of DARIAH activities in four areas

The following section provides an overview of the current infrastructure and service offerings of DARIAH according to the four areas: entity-based search, scholarly content management, text-analytic services and visualisation. As mentioned before, this deliverable is not tasked with the preparation of a comprehensive inventory but is said to focus on certain areas.

In the following step this inventory will be screened for gaps -or rather potentials -for contributions by the technological partners in DESIR. The table presents publicly offered services such as desktop applications, web applications, mobile applications and APIs, basically in the sense of service as the DARIAH (in kind) contribution tool understands them: (data) hosting service, (processing) service, support service and access to resources. The services may be aimed at basic infrastructure requirements, scholarly collaboration, conducting of research and user services. Where possible, the services are linked with a URL. The listed resources focus on services, tools and software instead of content. Therefore publication and research data repositories or digital editions are intentionally left out. This selection is not always possible, this is why to some degree databases have been incorporated in the inventory. Again: an exhaustive inventory of all available DH resources within DARIAH will be only within reach with the upcoming marketplace. Also the reliability of the collected information has to be considered. Information on websites regarding the status of a service are often unclear. Is it still being developed, is it a productive service being used, is the service discontinued and just present for documentation purpose? To address this issue a column has been added in the table, displaying the maintenance status of the services. An x in this column indicates that from the information on the website we assume that the service is still active to some degree. So far the following sources have been investigated for services : Table 1: Technology partners in DESIR WP4 
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  12 http://it.dariah.eu/registro/en/ 13 http://www.parthenos-project.eu/Download/Deliverables/D5.2_Report_on_design_Joint_Resource_Registry.pdf 14 https://www-dev.dariah.eu/what-we-provide/tools-list/ 15 https://de.dariah.eu/list-services which will perspectively be included in the DARIAH-EU Marketplace 16 http://dasish.eu/ 17 http://teresah.dariah.eu/ 18 See here http://teresah.dariah.eu/about/rdf DESIR INFRADEV-03-2016-2017 -Individual support to ESFRI and other world-class research infrastructures, Grant Agreement no. 731081.
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  DARIAH-DE: https://de.dariah.eu/list-services contains a comprehensive list of available services and tools that qualify for production use. As DARIAH-DE passed through two funding phases and is now in the midst of the third funding phase and paid considerable effort to the sustainability of the created infrastructure, the overview -nearly a service catalogue -on the DARIAH-DE website is a reliable portfolio of available and functional services. A comprehensive -although in German language -overview of the service portfolio can be found in Kálmán, Kong, Schwardmann (2016). 20 • DARIAH-EU: the website http://dariah.eu/ gives currently only a glimpse overview of the resources that have been developed within the national branches of DARIAH. Even the relaunched website of DARIAH-EU will only be able to offer a complete 21 overview once the DARIAH Marketplace will be launched. The reasoning behind the DARIAH Marketplace and the according In-Kind-Contribution Tool is described a bit more in the previous chapter. • DARIAH-IT: http://it.dariah.eu/sito/strumenti/ showcases a broad collection resources being developed in humanities-related research contexts in Italy. The relation to DARIAH is more or less loose which makes it difficult to identify services that are functional and accessible beyond a funded project period. Beyond this, it remains unclear along which criteria the resources have been selected or whether they are up to date. Therefore only a small assortment has been selected for the inventory below and still the listed resources have to be considered with caution. 19 As of September 2017. 20 Kálmán, Kong, Schwardmann (2016), p. 234ff. 21 https://www-dev.dariah.eu/what-we-provide/tools-list/ as preliminary development instance. DESIR INFRADEV-03-2016-2017 -Individual support to ESFRI and other world-class research infrastructures, Grant Agreement no. 731081. • DARIAH-GR: the website of Greek DARIAH branch http://www.dyas-net.gr/ contains a list of Greek humanities-related tools and services. As long as the resources seem to be available in English they have been considered for our inventory. • DARIAH-BE: the website of DARIAH-BE http://be.dariah.eu/services-overview offers a comprehensive list of tools and services for digital scholarship in the arts and humanities in Belgium. Although it is not clear along which criteria the resources have been selected, the listed resources give the impression to be more or less functional and available. • DARIAH-AT: http://www.digital-humanities.at/de/dha/projects the Austrian DH resources reveal a strong emphasis on digital editions or other content-focussed resources. Only a few of them are considered in the inventory below although they make the impression of being functional and accessible on a beyond-project base. Another feature of the Austrian resources is the CLARIN provenance. Services with a clear CLARIN provenance haven't been considered in the inventory. • DARIAH-FR & Huma-Num: http://www.huma-num.fr/services-et-outils Huma-Num serves as gathering point for humanities-related French research services. Huma-num mission is to ensure the preservation of the scientific heritage of the laboratories and to reduce recurrent costs by pooling an infrastructure by co-managing and sharing tools, instruments and data management systems. Huma-num is also part of the DARIAH organisation providing their infrastructure for european projects. • CLARIAH-NL: https://www.clariah.nl/en/ The Common Lab Research Infrastructure for the Arts and Humanities is not a national DARIAH branch as DARIAH-DE or DARIAH-BE but can be explained with the strong CLARIN uptake in the Netherlands. CLARIAH-NL offers a distributed infrastructure for the humanities and social sciences. Different from the national DARIAH websites above, CLARIAH doesn't offer list or registry of tools and services on its website. • For Switzerland, the ASSH has open a German webpage for DARIAH announcements: http://www.sagw.ch/sagw/laufende-projekte/dariah.html The aforementioned list of resources is by no means complete but may be sufficient for an overview of the available services to deduct focal points or gaps. to keep in mind, that the inventory is fragmentary. The reasons for have been explained above and are related to the situation in DARIAH that in 2017 -the time of writingthe marketplace is not yet available. There is no comprehensive overview on the DARIAH landscape. For this reason, the fragmentary inventory may be better understood as indication for specific competencies or centers of gravity. The large presence of scholarly content-related services may indicate such a center of gravity. The analysis of the figures follows below. The table below is an aggregated facet of the inventory above. It groups all 110 services into three categories: infrastructure, research, and communication. The finding is -not surprisingly -that most DARIAH activities can be related more or less directly to this hasn't been done in this document. It would have been impossible to gather the user requirements of the current DARIAH user base. This could be subject to a larger undertaking, which is not possible and not within the scope of this work package. So one has to consider, that the aforementioned inventory of DARIAH's services and resources is fragmentary and represents a snapshot of the situation in autumn 2017. It has been compiled with regard to the requirements of the DESIR project, therefore focussing on four categories -entity-based search, text-analytic services, scholarly content management and visualisation. The inventory indicates centres of gravity of DARIAH in terms of services and resources. Areas with a lesser accumulation of services -for instance entity-based search -can be identified but one cannot inevitably deduct a gap from this. The gaps will be later defined in another, more indirect manner: with look at the DARIAH inventory the technology partners in WP4 draft ideas for possible innovative services and resources. As long as the idea for a service meets a potential demand in the DARIAH community and is coincidentally innovative and functional it addresses a gap in the sense of this work package. The analysis of the current DARIAH service portfolio leads to the following conclusions, which may be later used as basis for discussion of the conceptual models. 4.2 Interpretation of findings DARIAH's services and resources concentrate on research related services. To a lesser degree services may be associated to infrastructure and communication (compare figure 4 below). These three categories come as an alternative facet to the four categories from DESIR's description of work. Although the gain of knowledge may be minor the result underpins the orientation of DARIAH as research infrastructure. Interestingly the communication related share of services is the smallest one, which may be based on the already sufficient availability of (free or commercial) communication tools. It is clear that research infrastructure initiatives can't compete with the established and widely-used tools as Skype, forums, messengers, e-mail. A different facet becomes possible when arranging the services along the DARIAH VCCs. The DARIAH Virtual Competency Centers function as an umbrella structure to coordinate and 40 promote DARIAH activities along four headlines: VCC1 -e-Infrastructure; VCC2-Research and Education Liaison; VCC3 -Scholarly Content Management Advocacy and VCC4 -Impact and Outreach. These categories differ a little bit from the infrastructural or technological view of the DESIR DoW but nevertheless the focus of DARIAH as research infrastructure becomes clear with 43 services relevant for scholarly content management (VCC3) and 66 services relevant for e-Infrastructure (VCC1). 40 https://www.dariah.eu/activities/competence-centers-list/ DESIR INFRADEV-03-2016-2017 -Individual support to ESFRI and other world-class research infrastructures, Grant Agreement no. 731081.
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for Mathematical and Computational Modelling, University of Warsaw Basic unit of the university; leading HPC and R&D centre in Poland; provides research infrastructure within ICT and HPC; interdisciplinary research; applied C/C++; Fortran; Java(Web, Desktop); Scala; Python; JavaScript; R; GitHub; GitLab; SVN; Redmine; Jenkins; Maven; Apache/Tomcat; Hadoop ecosystem; developer maintainer provider VisNow -a generic visualization framework http://visnow.icm.edu.pl DESIR INFRADEV-03-2016-2017 -Individual support to ESFRI and other world-class research infrastructures, Grant Agreement no. 731081. D4.1 Gap Analysis of DARIAH Research Infrastructure v1.0 | page 9 mathematics; computational sciences and data science multiple DB engines INRIA Institut national de recherche en informatique et en automatique represented by the ALMAnaCH team (Automatic Language Modelling and Analysis & Computational Humanities) INRIA is the French institute for computer science and applied mathematics; it promotes "scientific excellence for technology transfer and society"; divided in various research centres; no major policies in terms of software sustainability or applied technologies; only a centralised repository on GitLab is provided; development approach depends on specific team; open software; hosted externally Java; Python; Javascript (jquery, angularjs); Elasticsearch; lucene; mysql; Machine learning toolkits; NLP libraries; Maven; travis/jenkins; git; Json; XML (mostly TEI); XSLT developer maintainer (N)ERD -a (Named) entity recognition and disambiguation service: http://nerd.huma-num.fr http://github.com/kermitt2/nerd GROBID -Generation Of BIbliographic Data http://github.com/kermitt2/grobid http://github.com/kermitt2/grobid- ner http://github.com/kermitt2/grobid- quantities L3S at the University of Hanover Research interests of L3S: web science (Twitter, Wikipedia, etc.); Big Data (Hadoop, Spark, etc.); Text Mining; NLP; Data Mining; Machine Learning; Crowdsourcing; applied technologies and methods depend on the respective project, there is no mandatory standard procedure Java, Maven, Hadoop, Spark, (Scala), Python, Tomcat, MySQL, git, SVN, Jenkins, Weka, RapidMiner, Eclipse, IntelliJ, NLP libraries developer maintainer provider BibSonomy -a social bookmarking system for web links and literature references http://www.bibsonomy.org/

  

Table 2 : Applied technologies among the DESIR technology partners in WP4 Question ICM INRIA L3S UGOE-SUB (RDD) What workflows or methods do you employ? (Agile/Scrum vs. Waterfall, DevOps vs. HandOff, Git-Flow, etc.) No No (Yes for BibSonomy) No In which way do you document your code? Javadoc formalised in code review (VisNow). Comments (however not always a shared approach) Eclipse settings enforcing comments Javadoc, sometimes just comments, in part with Sphinx Where do you operate the systems? Own HPC Centre Inria research center server Dedicated/computing centre server rooms in Hannover, Kassel and Würzburg GWDG (local computing center) How do you provide systems? Openstack/ VMWare/ Bare Metal Bare Metal/ VMWare/KVM Our team has some dedicated Bare Metal servers. Bare Metal VMWare for important Services, Openstack, Some test systems on KVM on Bare Metal Do you use configuration management? (in ITIL sense or tools like puppet/ chef/ ansible) Yes: SVN, Salt, Ansible, Puppet The ALMAnaCH team has 5 servers. There are dedicated teams doing some basic maintenance. The rest is manual work. The servers are usually allocated for demos and heavy processing. No (config in RCS) Yes: Puppet, No ITIL How do you document systems and their state? Wiki, Nagios, Icing2 In a PAD, servers are usually not shared among many people. Wiki, Nagios Wiki, Nagios Do you use tools for time series analytics / metrics? Yes: MRTG, Munin, Zabbix No No Yes: Grafana for Telegraf Data Web/Usage Analytics Yes: Piwik, Other No Awstats, Piwik Piwik DESIR INFRADEV-03-2016-2017 -Individual support to ESFRI and other world-class research infrastructures, Grant Agreement no. 731081. D4.1 Gap Analysis of DARIAH Research Infrastructure v1.0 | page 11
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Table 3 : Service roles among technology partners in DESIR WP4 (self assessment) In which service roles do you see your institution? ICM INRIA L3S UGOE-SUB Researcher X 5 X X X Developer X X X X Maintainer X Provider X

 3 

Table 4 : Development and service competencies among the technology partners in DESIR WP4

 4 

	Service	Partner Tags	Entity-based	Scholarly	Text-analytic	Visualisation	Other
				search	content	services	
					management		
	https://www.bibsonomy.org/	L3S	Social	X 6	X		
			Bookmarking				

http://git.l3s.uni-hannover.de/ L3S Code hosting/ issue tracking X http://nerd.huma-num.fr INRIA Data extraction X https://github.com/helgeho/

Ar chiveSpark L3S Data extraction X X http://scraper.bibsonomy.org/ L3S Data extraction X http://traces1.saclay.inria.fr/gr obid INRIA Metadata conversion X X X https://hal.archives-ouvertes.fr /DARIAH INRIA Publication repository X X https://visnow.icm.edu.pl/ ICM Data visualisation X http://remotevis.icm.edu.pl/ (non-public)

  

		ICM	Desktop cloud				X
			visualization			
	http://cermine.ceon.pl/	ICM	Data extraction	X	X	X
	http://comac.ceon.pl	ICM	Bibliography		X		X
			analytics			
	https://repod.pon.edu.pl	ICM	Research data		X		X
			repository			
	http://repozytorium.ceon.pl	ICM	Publication			
			repository			
	= 19 services			4	14	4	9	5

X http://bibliotekanauki.ceon.pl ICM Journal platform X http://otworzksiazke.pl ICM Book platform X

Table 2 : Applied technologies among the DESIR technology partners in WP4
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Table 3 : Service roles among technology partners in DESIR WP4 (self assessment) Table 4: Development and service competencies among the technology partners in DESIR WP4Table 5 : DARIAH inventory according to the four DESIR DoW categories Table 6: DARIAH inventory according to three aggregated categories Table 7: DARIAH inventory according to four DARIAH Virtual Competence Centers
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http://traces1.saclay.inria.fr/inri a/ INRIA Repository analytics X X X X https://textgridrep.org/en/ UGOE-S UB Research data repository X X X https://de.dariah.eu/repository UGOE-S UB Research data repository X X X https://textgrid.de/ UGOE-S UB Virtual research environment X X 6 X = applies DESIR INFRADEV-03-2016-2017 -Individual support to ESFRI and other world-class research infrastructures, Grant Agreement no. 731081.

Project website for Humanities at Scale: http://has.dariah.eu/

Baillot, Mertens, Romary (2016), p. 152

A provisional development instance of the In-kind contribution tool is available here: https://dariah-beta.dans.knaw.nl/data/contrib/filter , the technical documentation may be found here: https://dans-labs.github.io/dariah/ and the user manuals on Github here: https://github.com/Dans-labs/dariah/wiki

http://be.dariah.eu/project/ramses-online Content, database, corpus X X http://www.tic.ugent.be/ VRE X X X http://be.dariah.eu/project/dariah-vl-virtual-re search-environment-service-infrastructure-vr e-si VRE X https://transkribus.eu/Transkribus/ Data analysis X X X http://www.digital-humanities.at/de/dha/s-pr oject/read-recognition-and-enrichment-archiv al-documents VRE X http://www.digital-humanities.at/de/dha/s-pr oject/medcon VRE, network analysis X http://www.digital-humanities.at/de/dha/s-pr oject/mapping-historical-networks-apis VRE, content X X http://www.digital-humanities.at/de/dha/s-pr oject/gams Content, VRE X 34 Service is defined according to D5.2 DARIAH (in kind) contribution tool as (Data) hosting service, (processing) service, support service and access to resources. 35 Maintained or applicable is to understood as qualitative criteria in this regard. A service was recognized as maintained or applicable only if the hosting website appeared to be up to date.

Service is defined according to D5.2 DARIAH (in kind) contribution tool as (Data) hosting service, (processing) service, support service and access to resources.

Maintained or applicable is to understood as qualitative criteria in this regard. A service was recognized as maintained or applicable only if the hosting website appeared to be up to date.