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Summary of the Milestone

A prototype of the EU BON taxonomic backbone has been developed and deployed to
http://cybertaxonomy.eu/eu-bon/utis. It has been developed as a generic RESTful web service application
for federated searches for taxon information named ‘Unified Taxonomic Information Service’ (UTIS).
Currently the web services of the Pan-European Species directories Infrastructure (PESI, www.eu-
nomen.eu) and of the CoL (Catalogue of Life) have been connected to the prototype. The EU BON
taxonomic backbone is registered as a service at GEOSS Component and Service Registry (CSR)
(http://geossregistries.info/) and at the BiodiversityCatalogue (https://www.biodiversitycatalogue.org/).

Introduction

The EU BON taxonomic backbone will primarily connect and unify the checklists of three data providers
recommended by the INSPIRE directive™ It will also connect the Catalogue of Life (CoL,
http://www.catalogueoflife.org) and a connection established to WoRMS is also being discussed
(http://www.marinespecies.org). The EBP (EU-BON Portal) will use the taxonomic backbone as the main
source of taxonomic information either in the context of its own search facility or to provide reference taxa
with which other data can be associated. This second role is especially important in the context of
reusability and comparability of data. More details on this interaction can be found in the MS251 -
Specification for the EU BON portal which will be due in month 27.

Both aspects, to act as a search engine and to provide access to reference taxa must be covered by the EU
BON taxonomic backbone. It thus will be able to perform a federated search on the connected check-list
catalogues and will respond with unified taxonomic information hiding the heterogeneity of the connected
catalogues.

The prototype of the taxonomic backbone initially connects to the PESI web service and to the Catalogue
of Life (CoL, http://www.catalogueoflife.org) name catalogue service running on an instance of the EDIT
Platform for Cybertaxonomy at the BGBM.

This milestone subdivides into the tasks:

o Development of a taxonomic backbone prototype for integration of taxonomic data into the
overall EU BON framework. (Assure GEO BON and LifeWatch compliance)
e Registration of the taxonomic backbone Services

Progress towards objectives, achievements and current status

Development of a taxonomic backbone prototype

The EU-BON taxonomic backbone must be able to perform federated searches on multiple checklists. The
individual result sets must be mapped into a unified data model. Finally the combined result set of all
checklist providers to which the request has been sent should be returned to the client.

The INSPIRE directive requests that “EU-Nomen is the preferred reference list to be used. If a taxon is
listed in EU-Nomen, this reference must be used as first choice. If it is not listed in EU-Nomen, the second
choice is EUNIS, if not in EUNIS, Natura2000 can be used. ” A defined order of preference is therefore
requested, the taxonomic backbone will thus retain this order in the set of results which are returned in
response to a query. The results of the checklist with the highest preference are returned at first, followed
by the results of the checklist with the next preference, and so on. The taxonomic backbone actually has
been designed to allow flexible definition of the order of preference and of the checklist providers which
should be taken into account during a federated search. The first prototype is able to connect to PESI (EU-
Nomen) and to the CoL.

The results always contain the full taxonomic information as returned by the individual checklist together
with information on the check-list which returned the data. Each result-set entry can thus always be tracked
back to its source.

1 INSPIRE — Data Specification on Species Distribution, Draft Technical Guidelines, Recommendation 7.
http://inspire.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecification_SD_v3.0rc3.pdf
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The implementation of the EU-BON taxonomic backbone makes use of a federated search library, the drf-
workflow, which has been developed for the BioVel Data Refinement Workflow
(http://www.biovel.eu/workflows/available-workflow/data-refinement-wf). The source code of this library
is available at GitHub (https://github.com/BioVeL/drf-workflow.git). BioVeL's aims to provide an e-
infrastructure for analysis of biodiversity data. BioVel contributes to LifeWatch and it will eventually hand
over the results of its work to LifeWatch for continued operation. BioVeL also expects to contribute to
GEO BON's endeavour. Choosing the drf-workflow library as a federated search framework for the EU-
BON taxonomic backbone assures compatibility to LifeWatch and to GEO BON.

The EU-BON taxonomic backbone prototype has been implemented as a generic service for federated
searches in taxon information, the Unified Taxonomic Information Service (UTIS). The UTIS instance
which is actually acting as the EU-BON taxonomic backbone prototype can be accessed via
http://cybertaxonomy.eu/eu-bon/utis. When accessed with a web browser it offers a web page which links
to the documentation of the web service api:

= |
"
EU-BON Utis

The Unified Taxonomic Information Service (UTIS) is the taxonomic backbone for the EU-BON project
Terms of service

Contact the developer
Mozilla Public License 2.0

utis-controller : Utis Controller Show/Hide!  List Operations = Expand Operations = Raw
<3 /capabilities capabilities
<2 /search search

Figure 1: Front-end of the EU-BON taxonomic backbone

Technically the UTIS is a RESTful web-service which currently offers two operations:

o /capabilities : list the available service provider information and will in future also cover
individual capabilities like for example fuzzy search and search by vernacular name.

e /search : execute a federated search for taxonomic information. The query string is a scientific
name, like for example: "Bellis perennis" or "Prionus”. This is an exact search and wildcard
characters are not supported.

The response data is returned as JSON (http://json.org/) where each of the above listed operations returns
data conforming to a different schema. The diagram below shows an overview on the tnr(Taxon Name
Resolution)-schema, which is the return type of the search operation. For more detailed information on the
schemata, please refer to the online REST service documentation (http://cybertaxonomy.eu/eu-
bon/utis/doc.html#!/utis-controller ). A new revision of the tnr-schema is planned for the next period of
EU-BON in 2015. In this new version the terms used for class and field names will be more compliant to
commonly accepted data exchange standards like DarwinCore, TCS and ABCD and thus should be
intuitively comprehensible.
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Figure 2: overview on the tnr-schema, the return type of the search operation

This prototype implementation currently only supports searching for taxa by an exact scientific name
string. Other search modes using wild-cards, fuzzy search, searching by vernacular names are not yet
supported. These features will be implemented in the next phase of EU BON.

Registration of the taxonomic backbone Services

The DoW demands that the taxonomic backbone is registered at the EU BON Portal (EBP), this however
can only be done after the release of the EBP which is due for M5.3, therefore the registration has
meanwhile been done at the GEOSS Component and Service Registry (CSR) (http://geossregistries.info )
directly and also at the BiodiversityCatalogue (https://www.biodiversitycatalogue.org/):

e BiodiversityCatalogue: https://www.biodiversitycatalogue.org/services/79/

e GEOSS Component and Service Registry (CSR):
Resource Id: urn:geoss:csr:resource:urn:uuid:45fc8fb3-d81b-99ee-d0al-7845101bad2d
Resource Name: EU-BON taxonomic backbone
ResourceURL.:
http://geossregistries.info/geosspub/resource details ns.jsp?compld=urn:geoss:csr:resource:urn:u
uid:45fc8fb3-d81b-99ee-d0al-7845101ba42d

Challenges and further/future developments

A major task during the next period of EU-BON will be to add more checklist providers to the EU-BON
taxonomic backbone with priority given to Natura2000 and EUNIS. The taxonomic information of EUNIS
and Natura2000 will be available once this is accomplished. Another major step towards a fully functional
taxonomic backbone will be the implementation of further search modes like: Search for taxa by
vernacular names and a fuzzy search by scientific names and support for using wildcard characters in
query strings. In this context the information returned by the capabilities operation must be extended to
show the additional search types (vernacular name search, wildcard search, fuzzy search) supported by a
certain service.

In addition to the implementation of new features it is also important to test if the connected services are fit
for use in the context of the taxonomic backbone. Therefore performance testing of EUNIS, Natura2000
and of the EU-BON taxonomic backbone itself will be done. The CoL name catalogue has been already
tested in the context of the BioVeL project and the PESI services have been tested for EU-BON, details on
the test results regarding PESI can be obtained from the MS121 report. Finally a new revision of the tnr-
schema will be developed and released (see above). Once the EBP has become available the EU BON
taxonomic backbone will be registered there directly.
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