Introduction:

Knowledge driven software applications often require
application specific derivatives of existing ontologies.
When such derivatives are expressed via a query we
refer to this as an ontology view (conceptually a virtual
graph composed of the query results). To enhance the

reusability of such views, the view Query Manager
application allows queries to be composed, executed,
saved, discovered, and shared. The Query Manager
also supports the storage of materialized view results
which can act as sources for further queries.

Motivation:
In the Ontology Views project, a collaborative effort
between the University of Washington Structural

Informatics Group and the National Center for
Biomedical Ontologies (NCBO), views are expressed in
semantic web query languages such as SPARQL,
vSPARQL [1], and IML [2]. In any of these query
languages, including SPARQL, defining a meaningful
view requires a significant degree of expertise. In
previous work with DXBrain [3] we learned that, by
starting with a template query, similar to the desired
guery, users were able to create sophisticated queries
by performing relatively minor edits. The Query

Manager extends this lesson to ontology views.
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Sample IML query: regional parts (transitively) of brain

PREFIX fma: <http://sig.biostr.washington.edu/fma3.0# >

INPUT
<http://sig.biostr.washington.edu/fma3.0>
{
EXTRACT _TREE { fma:Brain [ forward (fma:regional_part) ] 3}
GRAPH <http://sig.biostr.washington.edu/fma3.0> L
> v

IML v Execute

Figure 1: Query composition and editing interface.
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Composing:

The Query Manager includes a text-based
environment for composing and editing queries
(Figure 1).

Executing:

The Query Manager delegates query processing to
appropriate web services according to the query
language. Figure 2 shows partial results of the query
from Figure 1.

Query Results x

<rdf :RDF

xmlns: rdf="http://www.w3.0xrqg/1999/02/22-rdf-syntax-ns§"
xmlns:fma="http://sig.biostr.washington.edu/fma3.0§" >

<rdf:Description rdf:about="http://sig.biostr.washington.edu/fma3.0fForebrain"> -
<fma:regional part rdf:resource="http://sig.biostr.washington.edu/fma3.0fTelencephalon" />
<fma:regional part rdf:resocurce="http://sig.biostr.washington.edu/fma3.0fDiencephalon" />

</rdf:Description>

<rdf:Description rdf:about="http://sig.biostr.washington.edu/fma3.0#Left limbic lobe">
<fma:regional part rdf:resocurce="http://sig.biostr.washington.edu/fma3.0fLeft cingulate gyn
<fma:regional part rdf:resocurce="http://sig.biostr.washington.edu/fma3.0fLeft supracallosal
<fma:regional part rdf:resocurce="http://sig.biostr.washington.edu/fma3.0fLeft archicortex"/:

</rdf:Description>

<rdf:Description rdf:about="http://sig.biostr.washington.edu/fma3.0fHindbrain">
<fma:regional part rdf:resocurce="http://sig.biostr.washington.edu/fma3.0#fMetencephalon' />
<fma:regional part rdf:resocurce="http://sig.biostr.washington.edu/fma3.0#fMedulla oblongata",

</rdf:Description>

<rdf:Description rdf:about="http://sig.biostr.washington.edu/fma3.0fLeft insula">
<fma:regional part rdf:resocurce="http://sig.biostr.washington.edu/fma3.0fLeft accessory sho:
<fma:regional part rdf:resource="http://sig.biostr.washington.edu/fma3.0fLeft anterior acce:
<fma:regional part rdf:resource="http://sig.biostr.washington.edu/fma3.0fLeft long insular .
<fma:regional part rdf:resource="http://sig.biostr.washington.edu/fma3.0#Left_precentral_ng
<fma:regional part rdf:resocurce="http://sig.biostr.washington.edu/fma3.0fLeft short insular |~
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Figure 2: Query results window.

Saving:

To enable query reuse, the Query Manager provides
facilities for saving queries. Several metadata fields
may be associated with a query including ftitle,
description, and language (Figures 1 and 3).
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Figure 3: Save query dialog.

Discovering:
Saved views may be reused as templates, to aid users

in the creation of new, similar views. But first the user
must find a similar query. The Query Manager allows

users to search on any of the associated metadata
fields as well as within the query itself (Figure 4).

Query Search x
Field: Type: Pattern:
title v contains v fma
Language: VSparQL -
User: detwiler
Search
Query Search x
User Title Language isPublic
detwiler FMA brain parts VSparQL true
detwiler FMA heart parts VSparQL true
detwiler FMA liver view - portion of RadlLex view VSparQL true
detwiler NeuroFMA VSparQL true

New Search Delete Select

Figure 4: Query search dialog.

Sharing:

When saving a query, users decide which queries
should be shared with others by choosing to make
them either public or private (Figure 3).

Materialized Views:

In addition to saving view queries, users can also save
the results of those queries. Results can be saved to a
file, for embedding in knowledge driven applications,
or they can be uploaded to the Query Manager (Figure
5) where they can then be used as a source for
subsequent queries (enabling users to query a view).

Upload to QueryManager x
Name: brain parts recursive
URI: http://axon.biostr.washington.edu/view/ bpr

Description: Recursively follow regional part properties from fma:Brain

Language: rdf v

Sharing: public -

Upload Cancel

Figure 5: View save dialog.

BioPortal:
BioPortal, at the NCBO, is an ontology repository

containing more than 200 biomedical ontologies.
While BioPortal supports basic query functionality,
such as term search, it lacks a general declarative
query interface. The Query Manager supports
querying of all RDF/OWL ontologies, available for
download through the BioPortal rest services.
Ontology mirrors are created and stored in a relational
database for efficient querying.

Content Assist:
To help users select query sources, a context menu

extension aids users in discovering the ontologies/
views that have been uploaded to or registered with
the Query Manager, such as the BioPortal ontologies
(Figure 6). A similar extension helps users discover the
prefixes defined within the source ontologies selected

(Figure 7).
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Figure 6: Source content assistance.

Insert PREFIX Clauses at Cursor X
Prefix URI
rdf http:/ /www.w3.0rg/1999/02/22-rdf-syntax-ns#
swrl http:/ /www.w3.0org/2003/11/swrl#
vt http:/ /www.co-ode.org/ontologies/basic-bio/very-top.owl#
swrilb http:/ /www.w3.0org/2003/11/swrlb#

Figure 7: Prefix content assistance.
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