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3. RI challenges
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Outline

• Catalogue: from different points
• How to catalogue?
• Examples
• Discussion



What is a catalogue?
- in a mall



Cont. –in a resturant



Cont. in a library



Many other examples

• Collections in a Museum, 
• Products in shops, 
• Services in travel agency
• ….

….
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What is a catalogue (catalog)? 

• A catalogue is a list of things such as the goods
you can buy from a particular company, the 
objects in a museum, or the books in a library.

Printed Catalogue Digital Catalogue

Human Machine



For machine: Catalogue as a service

• What is a service 

Holiday services (travel
agency)

Web service Cloud service

Communication
serviceSatellite serviceLogistics service



From business point of view

• Services (also known as “intangible goods”) 
include attention, advice, access, experience, 
and affective labor. [from wikipedia]

Service

Provider
(Human or machine)

Consumers
(Human or machine)



Catalogue as a service

Service: 
objective, function, interaction model, price etc.

Provider:
Consumer:

….



Discussion

• Can a catalogue provider and be different 
from the item providers?



Catalogue in data sciences: user stories

As a Researcher I want to locate duplicates of 
a specific collection compare them, to figure 
out possible mislabeling.

As A Researcher I want to choose specific 
specimens from a list of specimens available in 
my country so that I can request loans or visits.

As A Researcher I want to know which specimens
(species & region) not yet sequenced so that I can 
request material for DNA analysis and subsequent 
phylogeographic analyses.

As A Researcher I want to know who is in 
charge of the collection so that I can ask 
specific questions.



Do you have any user stories?



Catalogue for research assets

• Assets
• How to catalogue them?
– Create?
– Operate?
– Use?



Assets- discussion



Assets in an ENVRI RI
• Observation stations
• Devices
• Observations
• Measurements
• Models
• Software tools
• Services
• Workflows
• Training materials
• eInfrastructure resources
• Etc.



How to?
- simple example



How to?
Step 1: create metadata information of items

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…
Who: collected it?

What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…



How to?
Step 2: organize the items

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…
Who: collected it?

What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…



How to?
Step 3: provide interface for search

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…
Who: collected it?

What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…



Discussion: requirements

• Step one:

• Metadata/meta information 
has to be ”Rich”

• Metadata schema (structure of 
the metadata)

• Metadata standards (standards 
of metadata / metadata 
schema)



Discussion: requirements

• Step one:
• Step two: Metadata 

registry
Data 
repository



Discussion: requirements

• Step one:
• Step two:
• Step three: Indexing,

Search



From information viewpoint:
information flow in a digital catalogue

Printed catalogue Digital catalogue

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who___________
What: __________
When: ___________
Where ___________
How ____________

…

MetaData schema, 
standard

Who___________
What: __________
When: ___________
Where ___________
How ____________

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

MetaData (record/ 
collection)

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Who: collected it?
What: was collected?
When: collected it?

Where was it collected?
How was it collected?

…

Registry
(metadata)

Repository
(Assets)



Technologies

• The Comprehensive Knowledge Archive Network 
(CKAN) is 
– a web-based open-source  management system for the 

storage and distribution of open data,
– a powerful data catalogue system that is mainly used by 

public institutions seeking to share their data with the 
general public.

• Open source, Python web app, PostgreSQL DB, GPL
• https://demo.ckan.org/

https://demo.ckan.org/


Create data set

• Edit metadata
• Metadata

– Title
– Description
– Tag
– Organizations
– License
– Identifier



Metadata in CKAN
• Title – allows intuitive labelling of the dataset for search, sharing and linking.
• Unique identifier – dataset has a unique URL which is customizable by the publisher.
• Groups – display of which groups the dataset belongs to if applicable. Groups (such as science data) allow 

easier data linking, finding and sharing amongst interested publishers and users.
• Description – additional information describing or analysing the data. This can either be static or an 

editable wiki which anyone can contribute to instantly or via admin moderation.
• Data preview – preview .csv data quickly and easily in browser to see if this is the dataset you want.
• Revision history – CKAN allows you to display a revision history for datasets which are freely editable by 

users (as is thedatahub.org)
• Extra fields – these hold any additional information, such as location data (see geospatial feature) or 

types relevant to the publisher or dataset. How and where extra fields display is customizable.
• Licence – instant view of whether the data is available under an open licence or not. This makes it clear to 

users whether they have the rights to use, change and re-distribute the data.
• Tags – see what labels the dataset in question belongs to. Tags also allow for browsing between similarly 

tagged datasets in addition to enabling better discoverability through tag search and faceting by tags.
• Multiple formats (if provided) – see the different formats the data has been made available in quickly in 

a table, with any further information relating to specific files provided inline.
• API key – allows access every metadata field of the dataset and ability to change the data if you have the 

relevant permissions via API.



Other metadata standards related to catalogues

• Dublin CORE
• ISO 19115
• CKAN
• DCAT
• CERIF



Create data set

• Edit metadata
• Metadata

– Title
– Description
– Tag
– Organizations
– License
– Identifier



Create data set

• Edit metadata
• Resources

– File
– Name
– Description
– Format



Data set contains multiple resources

• Edit metadata
• Resources

– File
– Name
– Description
– Format



Create data set

• Edit metadata
• Resources

– Identifier

https://demo.ckan.org/dataset/922a8353-4245-47d8-946f-5ea72058086a/resource/059c79a8-ec74-4a67-97a4-25cba9af650d

Metadata

Resource



the DEMONSTRATOR will HAVE:

• Products from:
Euro-ARGO, SeaDataNet (IFREMER)
EPOS (NERC, INGV, GFZ)
ICOS (LU)
IAGOS (CNRS)
LTER (UBA-GmbH)
ANAEE (INRA)
EMBRC (MBA)

Show them in EUDAT/B2FIND infrastructure 
implemented by DKRZ with CKAN software (up and 
running system, flexible, open-source and popular, 
quick win, and an RI-neutral service).



Achievements



Technologies
• The GeoNetwork project started out in 

year 2001 as a Spatial Data Catalogue 
System for the Food and Agriculture 
organisation of the United Nations (FAO), 
the United Nations World Food 
Programme (WFP) and the United 
Nations Environmental Programme
(UNEP).

• At present the project is widely used as 
the basis of Spatial Data Infrastructures 
all around the world.

• The project is part of the Open Source 
Geospatial Foundation (OSGeo) and can 
be found at GeoNetwork opensource.



Catalogue in a research infrastructure

Repository

Registry

Interface

Catalogue

Metadata 
Catalogue

API for machine
UI for human



Cont.

Repository

Registry

Interface

Files, Relational data base, graph
database, multi dimension arrays etc.



Approach 1: Metadata

Repository

Registry

Interface

Files, Relational data base, graph
database, multi dimension arrays etc.

Metadata (descriptive, e.g., Dublin core, CKAN, CERIF, 
observations, e.g., ISO19115, etc.),. PID (DOI, etc.) of the 
actual asset, ID of the record



Approach 2: Linked open data, RDF

Repository

Registry

Interface

Files, Relational data base, graph
database, multi dimension arrays etc.

Linked open data and RDF:
Store records as RDF graph



Cont.

Repository

Registry

Interface For administrator, for user, and for other services 
(catalogues, workflows, search engines, etc. ) 



Discussion

• How are catalogue and PID related?



Catalogue for publishing and discovery
(metadata) 
catalogue

(metadata) 
catalogue

(metadata) 
catalogue

Metadata Harvest, e.g., OAI-PMH

Repository

Registry

Interface

Repository

Registry

Interface

Repository

Registry

Interface

Repository

Registry

Interface



How does harvest work?

https://www.carli.illinois.edu/sites/files/digital_collections/documentation/OAIPMH_Cole_20100928.pdf



Other solutions

• Linked Open data approach



Discussion

• Does catalogue mean open access?



Discussion

• Does catalogue mean open access?
• Catalogue is effective for�
– Findability
– Accessibility
– Interoperability
– Reusability



Discussion: how to search across catalogue

• Approaches:



Approach one: catalog harvest 

• Harvest distributed 
catalogues

• Query the 
harvested 
catalogue Repository

Registry

Interface

Repository

Registry

Interface

Repository

Registry

Interface

11 1

2
3



Cross RI research in ENVRI using eVRE

Virtual research environment 

43

1

2

3. Discovery data/service 
for workflow

1. Map individual RI
metadata onto CERIF
(Metadata Manager)

2. Import CERIF records into a 
eVRE based catalogue

(Interoperability manager)

4. Execute workflow and 
manage scientific 

experiments
(Workflow manager/etc.)



Scenario

52
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Approach two: distributed query 

• Generate queries to 
distributed 
catalogues

• Collect the results
Repository

Registry

Interface

Repository

Registry

Interface

Repository

Registry

Interface

3

2
4

1

3

2

3

2

Search 
tool



The picture can't be displayed.

Annotation 
ontology

Dedicated portal 
for access to resources 

Discovery catalogue
ISO 19115/19139 - geonetwork

Keywords 
thesaurus

Identification
citation

Distributed Information System

Exp. serv.



Exercise (20 minutes)

• Objective: learn the basic interface of CKAN

• Step -1
– Go to https://demo.ckan.org/

– Register an account

– Login in the account

https://demo.ckan.org/


Exercise (20 minutes)

• Step -2
– Create an organization, create a group



Exercise (20 minutes)

• Step -3
– Create a data set (metadata) 
– Upload data
– Add data set to the group



Exercise (20 minutes)

• Step -4
• API
– Query: 

https://demo.ckan.org/api/search/dataset?q=course
– Replace “course” with your own keywords
– Try to find your own data set

https://demo.ckan.org/api/search/dataset?q=course


Exercise (20 minutes)

• Step -5
• API
– Get: 

https://demo.ckan.org/api/rest/dataset/testdatas
et0630

– Get your own data set via the interface

https://demo.ckan.org/api/rest/dataset/testdataset0630


Summary
• Further reading material

– Erickson, J., Maali, F.: Data catalog vocabulary (DCAT). W3C recommendation, W3C, 
http://www.w3.org/TR/2014/ REC-vocab-dcat-20140116/  (2014).

– DataCite 2017  - DATACITE METADATA WORKING GROUP: DataCite Metadata Schema 
Documentation for the Publication of Research Data. Online available: 10.5438/0014 (2017).

– Haslhofer, B., Klas, W.: A survey of techniques for achieving metadata interoperability, ACM 
Computing Surveys (CSUR), vol. 42, no 2, 
http://eprints.cs.univie.ac.at/79/1/haslhofer08_acmSur_final.pdf (2010)

– Hodgson, C.: N800R1, Where to start - advice on creating a metadata schema or application 
profile, TC46 SC 11 Interest Group / N Documents 
https://groups.niso.org/apps/group_public/download.php/7272/N800R1%20Where%20to%2
0start-advice%20on%20creating%20a%20metadata%20schema.pdf (2011)

• Continue with the CKAN experiments

http://eprints.cs.univie.ac.at/79/1/haslhofer08_acmSur_final.pdf
https://groups.niso.org/apps/group_public/download.php/7272/N800R1%20Where%20to%20start-advice%20on%20creating%20a%20metadata%20schema.pdf

