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VO ecosystem : 
VOTable & Relational DB
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Ontology IVOA-Prov
Transcription from the IVOA 
Provenance DM based on W3C 
Prov-O

Tripplestore & BlazeGraph
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• The	table	instances	are	translated to	triples	

• A	change	in	paradigm :	
The	metadata organization and	rules defined in	the	data	model	
are	translated into the	ontology

– i.e.	a	validation	of	how	subjects and	objects can be used in	predicates
http://wiki.ivoa.net/internal/IVOA/ProvenanceRFC/provOntologyIVOA2018-v1-0.owl

• Easy to	script	for	the	ingestion	in	the	triplestore

Translation

E1
A	

20181107

wasgeneratedBy

subject objectpredicate



Mireille	Louys	- IVOA	interop meeting	– College Park	University - 2018/11/7	

Partial support for IVOA DM

Triple store for Prov DM 3

3.1. The CDS test image database

We have gathered a subset of images processed for feeding the Aladin image data base
server in order to setup a prototype data base for tracing provenance metadata from
image digitization to RGB image combination, as well as computation of HIPS datasets.
The CDS test database is available via a TAP service, following the IVOA TAP protocol
((Dowler et al. 2010)) built-up on a Postgres data base back-end. It implements the
following set of classes and relations :

Classes Relations

Activity hadDescription
Activity hadConfiguration
Entity used

wasGeneratedBy
wasDerivedFrom

Agent wasAttributedTo
wasAssociatedTo

ActivityDescription hadDescription
Parameter hadDescription
ParameterDescription
UsedDescription
WasGeneratedByDescription

Table 1. Provenance Metadata supported in the CDS implementation

3.2. Triplestore implementation for CDS test data

The BlazeGraph (https:/www.blazegraph.com) platform was chosen as a testbed in order
to evaluate the merits of a triplestore for the representation of our CDS test database.
All classes and relations have been translated from PostGres tables to VOTable then
in CSV individual list, one for each class or relation. The ingestion in the triplestore
builds up triples for each instance of a class or of a relation. Every relation is translated
in a unique predicate. Roles for Agents need to be created with an extra predicate
(holdsRoleInTime) in order to allow one Agent instance to play di↵erent roles with
respect to an Activity or an Entity.

At the end of the translation, the triplestore entails the same provenance metadata
as the CDS prototype PostGres data base. It provides an equivalent representation of
provenance information.

The Blazegraph CDS repository is available at http://cdsgit...tobecompleted

3.3. Triplestore queries for evaluation on CDS test data

A list of test queries has been defined in order to evaluate the capabilities of the triple-
store queries to match with those of the Postgres/TAP service. This is listed on the
Provenance DM RFC page at
http://wiki.ivoa.net/internal/IVOA/ProvenanceRFC/ProvQuerytest-3store.pdf.
All queries addressed to the TAP service have a translated version in the triplestore
implementation and provide a similar list of hits. The equivalence of representation
is confirmed and the triplestore o↵ers at least the same expressivity for queries. The
query mechanism uses name matching for relations and for class attributes. It filters
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« Give me	all	agents	associated to	an	entity or	to	an	activity which
formerly used this entity named ‘E’ ».
SELECT ?name ?role ?relation	WHERE	{
{ :*E*	?relation	?x	.	

?x	:refersTo ?name .
?x	:holdRoleInTime/:withRole ?role .

FILTER regex(	str(?relation),	 ‘’wasAttributed edwith’’,	 ‘’ i’’).	 }
}
UNION
{ ?activity :used/refersTo :*E*	.	
?activity ?relation	?y	.
?y	:refersTo ?name .
?y	:holdRoleInTime/:withRole ?role .
FILTER regex(	str(?relation),	 ‘’wasAssociatedwith’’,	 ‘’ i’’).	 }	

}

Triple store query in SparQL
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Evaluation of  the triplestore
• Equivalent Reproduces the	existing classes	and	relations	

with their attributes from a	relational db implementation like
PostGres

• Easy Can	encode		the	variety of	relations	and	classes	as
(subject,	predicate,	object )	triples		(expand some nodes if	needed)

• Extensible Extension	and	evolutionof	the	knowledgebase is
easy
– The	properties are	coded into the	instances	
– you can add a	new	property and	handle a	transition	period for	the	

data	collection	to	grow and	for	the	model	to	slightly evolve

• Scalable
– A	test	has	been	performed implementingan	excerpt of	the	Simbad

Database :	8,5	millions	of	objects fit	easily in	the	triplestore.	
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Evaluation for IVOA Prov

• Flexibility in	the	Triplestore to	code	the	variety of	relations	
and	classes	
– Flat	design	:	you can add a	new	property and	handle a	transition	

period for	the	data	collection	to	grow and	for	the	model	to	slightly
evolve

• A	large	number of	queries tested
http://wiki.ivoa.net/internal/IVOA/ProvenanceRFC/ProvQuerytest-3store.pdf

• The	number of	classes		and	possible	relations	does not	matter
• Compatibility	towards other efforts	

Provenance	Patterns	DB	in		RDF	 à contribution/	


