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My Background
• Member of the PANGAEA team @ MARUM, University of 

Bremen.
• Studied physics long time ago.
• Responsible for metadata processing and search engine of 

PANGAEA (Elasticsearch).
• Long time Open Source software contributor; member of 

Apache Software Foundation: Apache Lucene, Apache Solr, 
Apache TIKA, Apache POI,… also Elasticsearch.



About PANGAEA



• Founded: 1993
• Hosted by:

• 2001: Accreditation by the „International Council for Science“ (ICSU) as
„Publisher for Earth & Environmental Science“ (ICSU WDS World Data Center)

• 2007: Accredited by the „World Meteorological Organisation“ (WMO) as
„World Radiation Monitoring Center“ (WRMC) (since 2007)
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Content

Data sets:  ~ 375.000
Data points: ~ 14 billion

New datasets per year: ~10.000



PANGAEA – Data/Metadata Dissemination



PANGAEA Metadata Scheme

What’s inside?



PANGAEA’s Schema

• XML based
• Generic “Types”:

– Staffs/Persons
– Citations (papers / books / other datasets)
– Simple “Named” Entities

• Specific types:
– Spatial / Temporal Coverage
– Measurement Parameters



















PANGAEA Metadata Dissemination

How does it work?
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http://ws.pangaea.de/oai/?verb=GetRecord&metadataPrefix=pan_md&identifier=oai:pangaea.de:doi:10.1594/PANGAEA.86504
http://ws.pangaea.de/ws/services/PangaVista?wsdl
http://www.openarchives.org/OAI/openarchivesprotocol.html
http://tiborder.gbv.de/psi/LNG=EN/DB=2.63/
http://oaister.umdl.umich.edu/
http://gcmd.nasa.gov/
http://dataportal.eur-oceans.eu/
http://dataportal.carboocean.org/front_content.php?idcat=142
http://sedis.wdc-mare.org/
http://www.iobis.org/
http://www.gbif.org/
http://gsphere.awi.de:8080/gridsphere/
http://gsphere.awi.de:8080/gridsphere/
http://www.pangaea.de/PangaVista


Example: PANGAEA => DataOne

• uses OAI-PMH interface
• XSLT converts PANGAEA’s schema to ISO-

19139:
– Static stuff (like datacenter contact, publisher)
– Mappings for many types: Citations, Persons, 

Organizations, Roles





Problems: PANGAEA => DataOne

Some types are “unmappable”:

• Event information (inserted as formatted 
plain text into 
“lineage/processStep/description”)

• Measurement parameter / cols: 
“contentInfo/coverageDescription”
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Problems: PANGAEA => DataOne

Some types are “unmappable”:

• Event information (inserted as formatted 
plain text into 
“lineage/processStep/description”)

• Measurement parameter / cols: 
“contentInfo/coverageDescription”

Correct way:

For each column add an inner “child” metadata 

document in ISO19139, just describing the 

parameter, methods, PI

Bug in original ISO19139 version (2005):

Infinite loop in schema! Still there?



Future

• PANGAEA still supports ISO19139 (and DIF)
– No maintenance (kept on namespace and 

schema version 2005)

• Full support for more generic schemas:
– Dublin Core (“oai_dc”)
– DataCite (“datacite4”, “datacite3”)

• Focus on Schema.ORG !!!



Future: Schema.ORG

• Metadata model behind Schema.ORG is 
similar to PANGAEA

• Better support for linking with PIDs (“Linked 
Data”)

PANGAEA transforms own XML 

schema to JSON-LD



XML metadata to JSON !?

How does it work?

Image: https://www.radbag.at/werkzeugkasten-grill-inkl-grillbesteck

https://www.radbag.at/werkzeugkasten-grill-inkl-grillbesteck


Workflow

• Like all metadata transformations in 
PANGAEA: XSL Transformations

• Result: In memory DOM tree (Java 
DOMResult) produced by stylesheet with a 
simple key-value layout

• Serialization to JSON



XML DOM serialized to JSON

• Element names get JSON keys
• Character data: JSON strings
• Attributes get “@attribute” JSON keys with 

string value
• Repeated element names get JSON arrays
• Numeric types using “xsi:type” serialized by 

JAXB



Status

• JSON-LD <script> inserted into dataset 
splash pages

• Available via Content Negotiation
• Signposting-HTTP-Link (rel=”DescribedBy”)

XSLT is 174 lines!







PIDs everywhere!!
Connected Open Identifiers for Discovery, Access 
and Use of Research Resources



FREYA in a nutshell

• FREYA = persistent identifiers

– “… To extend the infrastructure for persistent identifiers 
(PIDs) as a core component of open research, in the EU and 
globally. ”

• H2020 Project funded the European Commission

• Builds on THOR (which in turn built on ODIN)

• Started 1 December 2017: www.project-freya.eu / twitter: @freya_eu

http://www.project-freya.eu/


FREYA characteristics:
FREYA works interdisciplinary and draws on expertise from 

a very diverse group of Data repositories, Publishers, 

Research institutions, PID providers and libraries
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25 entities
having or needing a PID



25 entities
having or needing a PID

Significant 

overlap among 

disciplines

Complicates 

determination 

of PID maturity



PID MATURITY INDEX

The Process of identifying new 

PIDs



PID MATURITY INDEX

The Process of identifying new 

PIDs

Only three entities 

(researchers, 

publications and data) 

have services that are 

deemed fully mature. The 

remaining are either 

emerging or immature



Identifying needs and requirements for 

new PIDs

Methods: 

• Collecting Use-cases from the community 

• Collecting Use-cases at conferences

• Identifying new PIDs in high demand

• Identifying requirements for the progress of new 

PIDs

• Matching Need and Requirements with FREYA 

expertise 



Use cases



Identifying PID needs in Use-cases 

Entity Popularity

Instrument 10

data 8

article 6

person 5

Repository 5

Organisation 4

Sample 4

software 4

Grants 3

project 1

study 1

conference 1



1. Instruments 

2. Repositories

3. Organizations 

4. Physical samples 

5. Grants

6. Software

7. Research Campaigns 

8. Data management plans

9. Facilities

Of the 25 PIDs identified in the landscape analysis 9 PIDs 

were chosen for further analysis and matched with 

expertise with in FREYA:



Author-PID:

Data-PID:

Article PID:

Mature actionable PIDs available from PANGAEA
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Author-PID:

Data-PID:

Article PID:

Mature actionable PIDs available from PANGAEA



Sample

- PID:

The work of Bajard et al 2015 found on the 

PANGAEA webpage



Sample

- PID:

The work of Bajard et al 2015 found on the 

PANGAEA webpage



Thank You!

Feedback?


