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1 Introduction to CLARIN-D 

The BMBF project CLARIN-D is developing a digital infrastructure for language-centred research in the 
social sciences and humanities. The main function of the CLARIN-D service centres is to provide relevant, 
useful data and tools in an integrated, interoperable and scalable way within a distributed environment. 
CLARIN-D is rolling out this infrastructure in close collaboration with expert scholars in the humanities 
and social sciences, to ensure that it meets the needs of users in an orderly, accessible and user-friendly 
way.  

CLARIN-D is a collaborative effort involving the following service centres and their host institutions: 

• Bayrisches Archiv für Sprachsignale, Ludwig-Maximilians-Universität München (PD Dr. 
Christoph Draxler) 

• Berlin-Brandenburgische Akademie der Wissenschaften (Dr. Alexander Geyken) 
• Institut für Deutsche Sprache, Mannheim (Prof. Dr. Ludwig Eichinger) 
• Eberhard Karls Universität Tübingen, Seminar für Sprachwissenschaft (Prof. Dr. Erhard Hinrichs) 
• Universität Hamburg, Zentrum für Sprachkorpora (Prof. Dr. Kristin Bührig) 
• Universität Leipzig, Institut für Informatik (Prof. Dr. Gerhard Heyer) 
• Universität des Saarlandes, Englische Sprach- und Übersetzungswissenschaft (Prof. Dr. Elke 

Teich) 
• Universität Stuttgart, Institut für Maschinelle Sprachverarbeitung (Prof. Dr. Jonas Kuhn) 

CLARIN-D is based on a distributed network of organizations that host language resources and related 
services. Based on few central services a seamless integration of services from all CLARIN-centres for 
best user experience is achieved. The technical pillars of the CLARIN infrastructure are: 

• Federated identity - users login to protected data and services with their own institutional login 
• Persistent identifiers - enabling sustainable citations of electronic resources 
• Sustainable repositories - digital archives where language resources can be stored and accessed 
• Flexible metadata and concept definitions - to ensure semantic interoperability 
• Content search - offering a search engine for a wide range of language resources 
• Web service chaining - giving users the possibility to freely combine language processing services 

 
In this report we focus on recent advances of the technical infrastructure. Developments will be specified 

in the descriptions below. 

2 Repositories 

2.1 Setup of Repositories 

As one of the important pillars of the distributed CLARIN-infrastructure, each of the centres has set up a 

repository to store the resources they are hosting in a standardized and sustainable way. The repository 

infrastructure in all centres was fully established and integrated into the distributed CLARIN-D 

infrastructure as the outcome of the renewed centre assessment process has proven. In recent time 

maintaining and expanding services while increasing robustness was of central importance for the 

centres. 

2.2 Centre Assessment 

An important part of acquiring the official CLARIN centre status is to be assessed. All 8 CLARIN-D centres 

have taken part in 2 assessment procedures: 

1. The CLARIN centre assessment, which analyses the centre’s offer in terms of compliancy with the 

B centre requirements (the most demanding level for centres at the moment of writing).  
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2. By the Data Seal of Approval (DSA) committee (http://www.datasealofapproval.org/), which is 

an independent body that checks whether a centre’s data management strategy and its policy are 

suitable for long-term archiving. Currently DSA is joining forces with World Data System to form 

the Core Trust Seal (https://www.coretrustseal.org/), a new certification which the German 

CLARIN centres are currently applying for (submitted in December 2017). 

In May 2013, all CLARIN-D centres were awarded the CLARIN B centre status for the first time 

(http://www.clarin.eu/content/certified-centres). They also all received the Data Seal of Approval. In 

2015 these certifications were renewed and currently all centres are in the process of repeated renewal. 

3 Persistent Identifiers (PID) 

To ensure the stability of scientific citations of language resources and the associated metadata 

descriptions, CLARIN relies on the use of Persistent Identifiers. By adding a level of indirection when 

resolving an identifier towards an URL, the long-term stability of the references can be guaranteed. A 

summary of the role of PIDs in CLARIN centres can be found at http://www.clarin.eu/node/3965.  

Most German centres (7 in total) are connected to the EPIC service to acquire and manage handle PIDs. 

In order to follow the new evolutions in the field of PIDs, recently all centres accomplished the transition 

to the new EPIC API v2 PIDs (see https://github.com/pidconsortium/ePIC-API-v2) while allowing the 

continued use of EPIC API v1 PiDs. 

4 Registries 

4.1 Centre Registry 

Accessing resources and endpoints in a distributed setup requires an up-to-date list of addresses. 

Therefore, CLARIN established a machine-readable registry where such pointers can be stored and 

accessed, the CLARIN centre registry.  

Recently, the newly developed version was deployed as a production service (see 

http://centres.clarin.eu). The centre registry is currently used by the Federated Content Search 

aggregator, WebLicht and the OAI-PMH harvester as authoritative information source. Additional recent 

changes to the registry include a fully Docker container-based solution for simplified set up and 

maintenance, transition to a new web application server and a new load balancing front-end. 

4.2 Virtual Collection Registry 

A virtual collection is a coherent set of links to digital objects that can be easily created, accessed and 

cited. The links can originate from different archives, hence the term virtual. CLARIN provides a registry 

where scholars can create and publish their virtual collections. It is closely integrated with the 

infrastructure and provides PIDs and federated login. The collection metadata is openly available and 

accessible via the VLO. 

Recent developments of VCR included improving the overall usability and the administration functions. 

Additionally, the workflow to create a virtual collection has been simplified and VCR was integrated with 

the Language Resource Switchboard8 allowing for deeper integration into the CLARIN infrastructure. 

4.3 Language Resource Switchboard 

The newly developed CLARIN Language Resource Switchboard (LRS, http://weblicht.sfs.uni-

tuebingen.de/clrs/#/) aims at bridging the gap between resources and tools that can process these 

resources. The LRS can be seen as a Virtual Tool Registry. For a given resource, it identifies all tools that 

http://www.datasealofapproval.org/
https://www.coretrustseal.org/
http://www.clarin.eu/content/certified-centres
http://www.clarin.eu/node/3965
https://github.com/pidconsortium/ePIC-API-v2
http://weblicht.sfs.uni-tuebingen.de/clrs/#/
http://weblicht.sfs.uni-tuebingen.de/clrs/#/
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can process the resource. It then sorts the tools in terms of the tasks they perform, and presents a task-

oriented list to the user. Users can then select and invoke the tool of their choosing. For more information 

see: https://office.clarin.eu/v/CE-2016-0881-CLARINPLUS-D2_5.pdf. 

5 Metadata 

The Component Metadata framework forms the base of metadata modelling in CLARIN. In the considered 

timespan improvements were achieved in a variety of related areas which are shortly described in the 

following. In general, detailed information and links to the software mentioned can be found at 

http://www.clarin.eu/cmdi. 

The work in the migration from CMDI 1.1 to the current standard CMDI 1.2 was completed. This includes 

the testing and rollout of the toolkit and support of CMDI 1.2 features (like lifecycle support, referencing 

open external vocabularies, etc.) in all central infrastructure components (Component Registry, VLO). 

In this context the OpenSKOS-based vocabulary service CLAVAS (https://vocabularies.clarin.eu/clavas/) 

was adapted and is now central corner stone for referencing open vocabularies in CMDI components and 

profiles. Since the ISOcat data category registry was discontinued, a successor the CLARIN Concept 

Registry (https://www.clarin.eu/ccr) was established and does now serve as backbone for semantic 

annotations of CMDI profiles, components and elements and for most CMDI-based tools. 

Further work was conducted to enhance the quality and usability of metadata in the context of the 

metadata curation taskforce. Completed work includes the creation and extension of mapping files to 

reduce spelling variants to official and consistent terminology. Furthermore, a dedicated Web application 

was developed to assess the quality of CMDI metadata instances or whole metadata collections. 

Recent developments of the metadata search engine Virtual Language Observatory (VLO) reflects most 

of the changes mentioned above. Furthermore, the rising number of records represented in the VLO 

(currently more than 1.6 million) has led to improvements in the crawling and import process 

(https://office.clarin.eu/v/CE-2016-0839-CLARINPLUS-D2_4.pdf), like first support of incremental OAI-

PMH harvesting, support of parallel imports in the VLO metadata importer, or the creation of resource 

collections in the Virtual Collection Registry (https://www.clarin.eu/vcr). 

6 Authentication & Authorization Infrastructure 

The Service Provider Federation (SPF, http://www.clarin.eu/spf) is the basis of CLARIN’s AAI system. It’s 

purpose is to connect multiple CLARIN Service Providers to several national Identity Federations. This 

makes password-protected resources available to academic users from many EU-countries in a secure 

way using their existing institutional logins. In recent developments, the SPF has been extended to 20 

participating identity federations including DFN-AAI from Germany (http://www.clarin.eu/spf). 

6.1 CLARIN IdP 

To provide users without a functioning Identity Provider (or one that does not release necessary 

attributes) with a fallback-system to log in to CLARIN SPs, the CLARIN IdP was developed. More details 

about this can be found at: https://www.clarin.eu/content/clarin-identity-provider  

The CLARIN Identity Provider was re-engineered, exposing new authentication and authorisation 

mechanisms, offering user-friendly front-end and improved security. The Unity IDM solution 

(http://www.unity-idm.eu/) was selected because it meets most of CLARIN’s requirements likeuser 

https://office.clarin.eu/v/CE-2016-0881-CLARINPLUS-D2_5.pdf
http://www.clarin.eu/cmdi
https://vocabularies.clarin.eu/clavas/
https://www.clarin.eu/ccr
https://clarin.oeaw.ac.at/curate
https://office.clarin.eu/v/CE-2016-0839-CLARINPLUS-D2_4.pdf
https://www.clarin.eu/vcr
http://www.clarin.eu/spf
http://www.clarin.eu/spf
https://www.clarin.eu/content/clarin-identity-provider
http://www.unity-idm.eu/
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friendly administrator interface, user and administrator friendly self-registering functionality, consistent 

and synchronised user information across all authentication and authorisation interfaces. 

6.2 CLARIN Discovery Service 

With hundreds of Identity Providers to choose from when a user wants to log in, it is important to offer a 

simple and user-friendly method to select the home organization. With the deployment and configuration 

of a central discovery service for CLARIN this issue was addressed from the very beginning of CLARIN. 

Instead of browsing through long lists of IdPs, the user can now filter on the fly by typing a part of the 

organization’s name or selecting a geographically nearby IdP. More information about this can be 

accessed from: http://www.clarin.eu/page/3496 

One focus of the work on the Discovery Service was to make the interaction with CLARIN services that  

require authentication and authorization more user-friendly and to offer a base line of  

quality that can be monitored and improved (see https://office.clarin.eu/v/CE-2017-1068-CLARINPLUS-

D2_12.pdf). 

Further advances are related to availability of the service. The discovery service is now running in a high 

availability setup. This means that there are two instances of the discovery web application running in a 

data centre that is different to the one running the reverse proxy that is the public endpoint. The reverse 

proxy uses fair load balancing (round robin) to distribute the load to these two instances. 

6.3 User delegation 

For actual research tasks working with a combination of (partly) access-restricted resources, web 

applications and web services is not uncommon.  To allow for a true single-sign-on experience during 

complex usage scenarios, a working user delegation system between services is necessary (see 

https://www.clarin.eu/content/user-delegation). 

In Tübingen a solution based on a SAML/OAuth2 Bridge for connecting WebLicht with the ownCloud 

solution for private workspaces was further investigated.  The knowledge gathered is currently employed 

for installing a permanent user delegation solution for connecting CLARIN-D’s private workspaces to the 

AAI system. 

7 Hosting 

7.1 Hosting 

Three computing centres are partners in CLARIN-D: the Rechenzentrum Garching of the Max Planck 

Society (RZG), the Forschungszentrum Jülich (FZJ) and the Gesellschaft für wissenschaftliche 

Datenverarbeitung Göttingen (GWDG). These three computing centres are responsible for hosting 

CLARIN-D services of high availability.  

Close cooperation with the computing centres was extended. New services which require high 

availability, such as the CLARIN-D website, have been transferred to the computing centres. 

8 Web services, General services 

WebLicht is an execution environment for automatic annotation of text corpora. Linguistic tools are 

encapsulated as web services, which can be combined by the user into custom processing chains. The 

resulting annotations can then be visualized. 

http://www.clarin.eu/page/3496
https://office.clarin.eu/v/CE-2017-1068-CLARINPLUS-D2_12.pdf
https://office.clarin.eu/v/CE-2017-1068-CLARINPLUS-D2_12.pdf
https://www.clarin.eu/content/user-delegation
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The WebLicht web application and its web services are constantly being further developed and improved. 

One important aspect is increasing its iinteroperability. Recently WebLicht was integrated with CLARIN’S 

Language Resource Switchboard, making it even easier to apply WebLicht to data. Additionally, a 

prototype for Lapps Grid interoperability is in place and will be further developed. 

By collaborating closely with different CLARIN centres, we were able to add further webservices to the 

WebLicht orchestrator, among them services from Italian and Slovenian centres.  

9 Monitoring 

To achieve a high level of service it is critically important to have automatic checks in place for CLARIN 

repositories, web applications and web services. In cooperation with the Forschungszentrum Jülich, a 

central monitoring was deployed. This setup contains mainly automatically generated and updated 

checks based on the machine-harvested information contained in the centre registry, like OAI-PMH and 

SRU/CQL endpoints (https://centres.clarin.eu/). 

Recently, the responsibility for the central monitoring was transferred to CLARIN-D. Since then, 

erroneous probes were corrected, duplicated checks were removed, configuration was streamlined. 

Additionally, quarterly monitoring reports are now created to identify and correct problematic services  

bot hat the core of the infrastructuree and at the local services of the centres. In that regard, monitoring 

has been made an even integral aspect for all centres in order to increase robustness and availability of 

services. In addition to central monitoring, most CLARIN-D centres run local instances of Icinga or similar 

tools to monitor local hardware and services. 

10 Federated Content Search 

The CLARIN Federated Content Search (CLARIN-FCS) introduces an interface specification that decouples 

the search engine functionality from its exploitation, i.e.  user-interfaces, third-party applications, to allow 

services to access heterogeneous search engines in a uniform way. 

The FCS is one of the three central gateways of the CLARIN infrastructure, making it possible to access 

and explore the resources of the whole CLARIN network. Low barriers are key and with the second 

iteration of the CLARIN-FCS (FCS 2.0), the feedback received has resulted in a new specification allowing 

more powerful query functionality with a new query language. Paired with this is a matching display of 

query results, the Advanced Data View (ADV), with layer capabilities. With the introduction of a Graphical 

Query Builder (still in beta state) even non-specialists will find it easy to explore language resources (see 

https://office.clarin.eu/v/CE-2017-1035-CLARINPLUS-D2_9.pdf). Backwards compatibility to earlier 

versions of the protocol is still maintained. 

Main features of the new FCS version 2.0 are: 

• The Advanced Search capability of FCS 2.0 allows searching in annotated data. 

• Queries can span annotation layers, e.g. token and part-of-speech layer. 

• Endpoints support as many annotation layers as possible depending on the resource type or 

annotations available. 

• Query Language FCS-QL is a superset of Corpus Workbench’s CQP version 3.0. 
 

Altogether, we see CLARIN-FCS 2.0 as an easy to use, easy to maintain, federated content search that will 

make the language resource exploration more open to everyone, no matter if you are a power or less 

experienced user, or a resource provider. First endpoints of the CLARIN-D centres have already 

https://centres.clarin.eu/
https://office.clarin.eu/v/CE-2017-1035-CLARINPLUS-D2_9.pdf
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implemented the new interface specification and have added more resources. More centres will follow in 

the near future. 

11 Joint Infrastructure services 

Besides current ambitions for closer collaboration with DARIAH-DE on a technical level, the support for 

cross-fertilization with neighbouring projects with the aim to implement joint services are of high 

importance for the CLARIN infrastructure. This can strengthen the ties with other research infrastructure 

initiatives, obtain a higher degree of synergy, enhance the visibility of CLARIN’s infrastructure and pave 

the way for future collaborations andprovide more and better services to the CLARIN user community. 

Examples for such collaborations become visible when examining EUDAT. Several EUDAT services are 

employed in CLARIN or have been tested for future application. The University of Tübingen has 

developed a replication software to ensure long-term, reliable access to the resources stored in its Fedora 

repository. Integrating with the B2SAFE (http://www.eudat.eu/b2safe)  replication service offered by 

EUDAT, this utility is currently used for backing up the data from Tübingen to the Rechenzentrum 

Garching. This work is being further developed into a more general and mature solution for replicating 

Fedora repositories. Based on the experiences of Tübingen and other CLARIN-centres a workshop on the 

usage of B2SAFE for replication has been conducted, enabling other CLARIN-centres to apply safe 

replication: https://www.clarin.eu/event/2015/clarin-b2safe-workshop. 

Further joint services of interest at EUDAT are: 

• Generic Execution Framework: First implementation steps in integration of WebLicht finished. 
Dockerization of WebLicht services was conducted and CLARIN-services were integrated as GEF-
services. 

• B2DROP tested as personal webspace solution and currently connected to CLARIN-services. 
• B2SHARE tested as simple store solution. 

 

For details and further collaborations (e.g. with GÉANT or RDA) see: https://office.clarin.eu/v/CE-2017-

0985-CLARINPLUS-D4_2.pdf. 

12 Highlights 

All CLARIN-D Centres have undergone the process of centre reassessment and recertification. The 8 

CLARIN-D centres were awarded the CLARIN B centre status and received the Data Seal of Approval. 

Currently these seals are renewed. 

With regards to the Virtual Language Observatory, CLARIN’s facetted browser for CMDI metadata, 

substantial improvements in scalability, user functionality and metadata quality have been achieved. 

The Federated Content Search, CLARIN’S central search facility for resource content, has made a major 

step forward. With the ability to specify search queries not only based on textual content but also on 

annotation layers such as part of speech, the usefulness for formulating research-related queries has been 

significantly increased  

CLARIN’s Authentication and Authorization Infrastructure has undergone a major overhaul. Results of 

this process are an increased robustness and user-friendliness and an extension to include the important 

European IDPs and service providers in a single-sign-on environment. 

http://www.eudat.eu/b2safe
https://www.clarin.eu/event/2015/clarin-b2safe-workshop
https://office.clarin.eu/v/CE-2017-0985-CLARINPLUS-D4_2.pdf
https://office.clarin.eu/v/CE-2017-0985-CLARINPLUS-D4_2.pdf

