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Abstract  
The CMDI (Component Metadata Infrastructure) has gained widespread acceptance across multiple projects and organizations. To 
incorporate this approach many organizations need to adjust their organizational and technological structure to unlock the potential 
of the CMDI approach. The Meertens Institute has applied the CMDI approach to a large number of projects covering the full life 
cycle of the CMDI process, including metadata creation, ingest, publication and search processes. This paper covers our experiences 
with the CMDI approach and describes various aspects of our work process and projects in which the CMDI approach was adopted.  
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1. Introduction 
Metadata management remains a crucial aspect in the life 
cycle of (language) resources. Within several projects 
such as CLARIN and METASHARE, the Component 
Metadata Infrastructure (CMDI, ISO TC 37 SC 4 work 
item for ISO 24622) has been adopted as the basis for 
creating and publishing metadata descriptions. With the 
formal metadata models in place much work is devoted 
to creating the technical infrastructure capable of 
supporting the full metadata life cycle process and 
unlocking the envisaged potential of this approach. This 
involves creating the appropriate tools for user 
communities involved in the metadata creation process, 
metadata repository management environments, 
publication capabilities and search engines. The 
Meertens Institute made also some organizational 
changes to accommodate for the new approach resulting 
in a newly created position of ‘Coordinator Research 
Collections’. This paper highlights several aspects of the 
life cycle management process from a both a practical 
and a technological perspective at the Meertens Institute 
to illustrate current experiences with the CMDI 
approach.  

2. Metadata creation 
The Component Metadata Infrastructure consists of a 
flexible approach towards creating metadata descriptions 
whilst maintaining semantic interoperability. Metadata 
profiles are constructed from reusable components in 
which data fields are linked to ISOcat1 data categories. 
Data categories are defined as the ‘result of the 
specification of a given data field( ISO 12620, 2009)’. 

                                                           
1 http://www.isocat.org 

Metadata profiles and components are stored in the 
CLARIN Component Registry2 and serve as the basis for 
schema generation associated with each metadata 
document. A basic CMDI document thus consists of a 
generic section mainly describing relations to associated 
resources and metadata documents and a flexible section 
containing resource specific descriptions.   
From a creation scenario perspective CMDI creation 
falls into two categories: bulk conversion of existing 
metadata records and user creation of new metadata 
descriptions. Both find a common basis in CMDI profile 
creation and linking of data categories. Tools that 
provide support for the two scenarios differ significantly.  
End user creation of metadata descriptions almost always 
requires a user interface for interaction with the end 
users.  The Gekaapte Brieven project is an example of a 
project where a large group of volunteers are adding 
metadata and transcribing over 8,000 letters from the 
17th and 18th century recovered from National Archives 
in London. These letters were originally captured during 
raids by English Capers and now provide a unique 
insight into the daily use of language during that time 
period. For the purpose of this project an integrated 
metadata editor and transcription environment has been 
created providing tailored support for the volunteers’ 
tasks. While there are several CMDI editors available, 
ARBIL to name one, these are generally either too 
generic in nature or tailored for specific profile support 
(the NaLiDa editor from Tuebingen) to be adequately 
used by novice users. From a technical perspective 
creation of a custom editor proved to be straightforward 
and resulted in an easy to use, intuitive user interface for 
end users. The backend synchronization logic of 
preparing the batches for annotation by the end users and 
                                                           
2 http://catalog.clarin.eu/ds/ComponentRegistry/# 



sending the resulting CMDI files back to the server is 
more complex in nature but can be reused for similar 
annotation tasks. As a result of this project more than 
8,000 letters have been described in a raw CMDI format 
within a month. The transcription process is currently 
underway and will be completed before the end of this 
year. A small team of reviewers performs quality control 
checks on the metadata as part of the project. After 
completion, the metadata and transcriptions will be 
ingested into the archive and made available through the 
Meertens Repository. 
 
The Meertens Institute also houses a large number of 
other digital collections for which metadata is generally 
available in formats other than CMDI. For each 
collection bulk conversion processes are employed that 
convert the currently available metadata information into 
CMDI format. Several custom scripts are employed for 
bulk creation processes that can be run without end user 
intervention and generally do not require any user 
interface. One example of a bulk conversion process was 
carried out in the context of the CLARIN-NL C-DSD. In 
this project the Meertens Liederenbank (Song Database) 
was largely converted into CMDI descriptions based on 
the metadata information gathered during previous 
projects. The level of granularity for the CMDI profiles 
was chosen such that it is possible to identify individual 
resources such as books scans and audio files, but also 

capture various relations between them such as song and 
singer. Each of the resources can thus be located and 
reused independently of the higher level constructs and 
largely reflects the organizational structure that was 
already present in the Liederenbank. This resulted in 
over 250,000 CMDI records being produced describing 
the database at various levels of granularity: songs, song 
scans, book scans, recordings, singers, symbolic music 
notations and related photographic materials. All 
metadata descriptions have been ingested and are made 
available through the Meertens Repository. 

3. Ingest and publication process 
The publication process of CMDI records requires a 
number of steps which all can be automated using the 
basic CMDI structure and number of standard available 
components and services. This step assumes that all 
records can at least be validated against the specified 
CMDI profiles and ISOcat references are available in the 
CMDI specifications. Content specific checks must have 
been performed before the ingest process takes place and 
usually involves manual intervention after completion of 
the metadata creation process. This type of quality 
assessment tasks lies within the realm of responsibilities 
of the newly created position of ‘Coordinator Research 
Collections’ who serves as a gatekeeper to the published 
collections to ensure that the descriptive metadata meets 
the envisaged quality levels. An outline of the automated 
part of the ingest process is depicted in the figure below.  
 

The automated ingest process involves recursive analysis 
of the CMDI records and assignment of persistent 
identifiers for both the resources and CMDI records. 
Persistent identifiers are obtained from SARA, the Dutch 
representative in the EPIC consortium using a REST web 
service. This provides a stable, highly available platform 
through which Handles with a Meertens specific handle 
prefix (10744) may be created and managed. The service 
platform provided by SARA is expected to find support 
within both the Dutch scientific as well as the Cultural 
Heritage community. As a next step in the ingest process 
all CMDI records are transformed to yield a DCMI 
(Dublin Core Metadata Initiative) representation before 
the metadata is published to a modified OAI-PMH server 
in line with CLARIN guidelines. The server is 
configured to be able to deliver both the mandatory 
DCMI descriptions as well as the CMDI descriptions. 
These are publicly harvestable and are available, for 
example, in the CLARIN-EU VLO3. Metadata records 
are directly accessible through the PID specified in the 
CMDI MdSelfLink of each document and are served 

                                                           
3 http://www.clarin.eu/vlo/ 

Figure 1: Gekaapte Brieven metadata and transcription 
environment 

Figure 2: Outline of CMDI ingest and publication process 



directly from the same database that feeds the OAI-PMH 
server. Web based access to underlying resources is 
provided and is subject to authorization and 
authentication procedures. While most of the Meertens’ 
resources are directly available from the institute’s 
servers, it is the intention of the Meertens Institute to 
subcontract long term archiving to specialized archive 
repositories such as DANS (Data Archiving and 
Networked Services) and TLA (The Language Archive) 
in line with archiving guidelines. To achieve this, the 
Meertens Institute actively participates in the TLA 
agreement between the Max Planck Gesellschaft, 
Berlin-Brandenburg Academy of Sciences and 
Humanities and the Royal Netherlands Academy of Arts 
and Sciences under which both DANS and the Meertens 
reside. 

4. Authorization and authentication 
Authorization and authentication are of primary concern 
to researchers working with sensitive data. The Meertens 
Institute for example houses a large collection of 
digitized questionnaires spanning several decades that 
cannot be made publically available as a result of the 
prevailing privacy regulations. The Questionnaire 
Collection consists of scans of hand written 
questionnaire responses and contains responders’ names 
and addresses. As a result, these must either be 
anonymized or can only be available to selected end 
users. The Meertens developed a proprietary 
authorization system that is capable of protecting its 
resources in various manners. It is connected to the 
Surfnet and CLARIN federations allowing federation 
users to access the materials. Each resource can be 
individually protected and it is possible to associate 
several licenses to each resource that must be accepted 
by the end user before access is granted. Although the 
Meertens Institute applies a general ‘open access’ policy 
situations may occur where additional licenses apply to 
the data. When access to a resource is requested the 
owner (usually the researcher) of the resource is 
contacted. The owner then decides whether or not to add 
the user to the access control list. 

5. Making resources available to end users 
While publication of metadata is important to 
disseminate information on the available research data it 
is equally important to provide end users with the 
necessary means to search through the metadata and 
locate the information of interest. The CLARIN VLO 
provides general means to access the data harvested 
across multiple organizations institutes. For individual 
institutes, like the Meertens, it also makes sense to only 
make metadata descriptions and associated resources 
available that are relevant to the specific community it 
intends to serve. To accommodate for both scenarios all 
metadata records are indexed automatically using 
Lucene/SOLR4, an open source search platform in a 
                                                           
4 http://lucene.apache.org/solr/ 

separate step after the ingest process has completed. The 
approach taken is applicable to any CMDI description 
and poses no limitations on the metadata structure other 
than the basic CMDI format. It has been tested on over 
49,000 metadata records gathered from various institutes 
in Europe that have adopted the CMDI approach. The 
index is created automatically using the information 
obtained from the CMDI profile descriptions and ISOcat 
references. ISOcat references are used as fields for the 
indexing schema to dynamically add an index and 
efficiently store the contents of the metadata elements.  
All content is also full text indexed. If no ISOcat 
references are available, then there is at least an index 
containing the full text.  In cases where the CMDI 
structure needs to be disambiguated the contextual 
information is taken into account. A reference to 
/description/, for example, may refer to a description of a 
resource, a person or an organization. Provided that the 
higher level resource, person and organization elements 
are annotated using ISOcat references, the indexing 
process is able to take the context of the description 

element into account. Each of the resource/description, 
person/description and organization/description is 
indexed separately and may be searched (see figure 3). 
An easy to use front end provides end users with the 
features such as results lists based on relevance ranking, 
auto completion, feedback on the categories in which 
information was found, facetted browsing and 
suggestions for related metadata records. The search 
engine is also made available as a web service 
supporting the SRU/CQL dialect currently developed in 
CLARIN-EU and the CLARIN-NL Search & Develop 

Figure 3: Use of ISOcat data categories in search 
demonstrator 



project allowing it to be incorporated in a combined, 
federated metadata and content search scenario. Here, 
users may construct queries that not only allow location 
of resource using the metadata descriptions but can also 
search directly in the content of associated content search 
engines. A prototype of this has been developed in the 
CLARIN-NL Search & Develop project combining the 
CMDI metadata search with content search engines from 
the Meertens Institute, MPI Nijmegen, INL(Institute for 
Dutch Lexicology) and DANS( Data Archiving and 
Networked Services). The Meertens content search 
engine was developed during an earlier CLARIN-NL 
project MIMORE and makes three of its language 
variation databases (MAND, DynaSand and DiDDD) 
available through a combined search engine.  
 

6. Conclusion 
The Meertens Institute has adopted the CMDI metadata 
approach and is actively developing the necessary 
technical and organization support to transform its 
resources into the technical landscape of CLARIN.  Our 
experiences show that adoption of the main principles of 
the CMDI and ISOcat models is capable of providing a 
manageable environment. Heterogeneous metadata 
descriptions can be created reflecting the different 
natures of the resource types available within our 
institute and metadata creation scenarios. These can be 
made available to a large user community using standard 
protocols and in more user-friendly manners. It is our 
intention to further participate in the further development 
of a true e-science infrastructure towards Virtual 
Research Environments (VREs). Here, not only data and 
metadata management tasks become part of a VRE but 
also data enrichment services, such as NLP processing 
pipelines, are integrated to provide a workbench tailored 
towards a targeted end user community. In the 
Netherlands the Meertens Institute is an active 
participant in pending project proposals such as Nederlab 
and CLARIAH. 
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