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Intfroduction

OWL (Web Ontology Language)

Basis in description logics

Problem
Logical constructs have a cognitive cost

Solution

Intuitive OWL views

SparQL based
Gleen — regular path enhancements

Examples

NCI Thesaurus
Widely used
Exhibits common OWL representational patterns
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- Background

OWL and SparQL
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OWL/RDF Triples

ber | Fredicare | Obier

A part B
B part C
C part D
D contains E
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SparQL Triple Patterns

S e
SELECT 711 714 ber | Fredicare | Obier

FROM <htp://example.com/ex> A part B
ENHERE B part C
?r1 part ?r2. < part -
D contains E

?r2 part ?2r3.
?2r3 contains ?r4 .

}
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SparQL Triple Patterns

SELECT 2r1 2r4
FROM <htp://example.com /ex>
WHERE

{

" Sbert | Predicate | Objert

?rl part ?r2.

?r2 part ?2r3.
?2r3 contains ?2r4 .

}

D contains E

Todd Detwiler - AMIA  11/11/2008



SparQL Triple Pattern Conjunction

_
SEECT 211 2 | Do | ov
FROM <htp://example.com/ex> A part B
WHERE

{

?r1 part ?r2. /
?r2 part 2r3.

?2r3 contains ?r4 .

}

?2r1< B
?2r2 < C B E
?2r3< D
?2r4 < E
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e

Querying for “direct” relationships in OWL
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NCIt Browser View: Lipoma

name Lipoma

code C3192

-~

Relationships to other concepts:

Disease_Excludes_Cytogenetic_Abnormality Rearrangement of 8q11-13

Disease_Excludes_Molecular_Abnormality COL1A2-PLAG1 Fusion Protein Expression

Disease_Excludes_Molecular_Abnormality HAS2-PLAG1 Fusion Protein Expression

e
¢ 9
"o

Disease_Has_Finding Localized Disease
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Browser View Triples

Lipoma label “Lipoma”

Lipoma code “C3192”

Lipoma Disease_Excludes_Cytogenetic Rearrangement_of 8ql1-13
_Abnormality

Lipoma Disease_Excludes_Molecular_ COL1A2-PLAG1_Fusion_Protein_Expression
Abnormality

Lipoma Disease_Excludes_Molecular_ HAS2-PLAG1_Fusion_Protein_Expression
Abnormality

Lipoma Disease_Has_Finding Localized Disease
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SparQL “Directly Related” Query
N

i | e e

Lipoma
Lipoma

Lipoma

Lipoma

Lipoma

Lipoma

label

code

Disease_Excludes_Cytogenetic
_Abnormality

Disease_Excludes Molecular__
Abnormality

Disease Excludes_Molecular
Abnormality

Disease_Has_Finding

Lipoma ?predicate ?obiject.

“Lipoma”
“C3192”

Rearrangement_of_8q11-13

COL1A2-PLAG1_Fusion_Protein_Expression

HAS2-PLAG1_Fusion_Protein_Expression

Localized Disease
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Expected Query Results

Lipoma ﬁbel “Lipoma” \

Lipoma code “C3192”

Lipoma Disease_Excludes_Cytogenetic Rearrangement_of 8ql1-13
_Abnormality

Lipoma Disease_Excludes_Molecular_ COL1A2-PLAG1_Fusion_Protein_Expression
Abnormality

Lipoma Disease_Excludes_Molecular_ HAS2-PLAG1_Fusion_Protein_Expression
Abnormality

Lipoma Qisease_Hqs_Finding Localized_Disease /
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Actual Query Results
N

| Subjet | Predicate | Objes

Lipoma label “Lipoma”

Lipoma code “C3192”
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Actual OWL Graph

— equivalentClass
N

I
label code mterse*ctlonOf

- # \ —first —b[Benign_Lipomatous_NeopIasm]
| Lipoma | [c3192]

|
rest

* /’»[Disease_Has_Finding]
____OnProperty

()i ()=
| allvaluesFrom \—’[Localized_Diseasej

rest

v

coE e

|
intersectionOf

Disease_Echudes_MoIecuIar_AbnormaIityj

| —»>
—f|rst —> : OnProperty
[ — allvaluesFrom “’[HASZ—PLAG 1_Fusion_Protein_Expressionj

rest
v [Disease_Echudes_MoIecuIar_AbnormaIityj

) OnProperty —%»
() > ()= S
[

allvaluesFrom *[COLlAZ-PLAG 1_Fusion_Protein_Expression J

rest
* [Disease_Echudes_Cytogenetic_AbnormaIity]

() ()=

allvValuesFrom *(Rearrangement_of_Sq 1 1-13]
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Paths in SparQL

_
SEECT 211 2 | Do | ov
FROM <htp://example.com/ex> A part B
WHERE

{

?r1 part 2r2. /
?r2 part ?r3.
?2r3 contains 2r4 .

} I

B E

?r1 part/part/contains  ?r4
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Limitations of Paths in SparQL
N

SELECT 711 714 ber | Fredicare | Obier

FROM <http://example.com/ex> A part B
ENHERE B part C
?r1 part ?r2. < part -
D contains E

?r2 part ?2r3.
?2r3 contains ?r4 .

}

What if we want to find the resources that are connected via any
number of part properties followed by a single contains property?
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Extending SparQL to regular paths

Todd Detwiler - AMIA  11/11/2008



Gleen

Gleen adds “regular paths” to SparQL

Supports a regular expression type syntax for
specifying matching path patterns

Implemented in ARQ (Jena SparQL processor)

Uses standard extension mechanism - Property Function
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Gleen OnPath Property Function
—

71 Property Function extension mechanism
Supports calls to external Java functions

Enables custom triple matching

1 OnPath function call

subject gleen:OnPath (“pathExpr” object) .
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Sample Gleen Expressions
N

Lipoma gleen:OnPath (“[subClassOf]+” ?super) .

o Bind to the variable ?super all superclasses,
recursively, of Lipoma

list_1 gleen:OnPath (“[rest]* /[first]” ?list_elem).

= Bind to ?list_elem the elements of list 1
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Gleen Lipoma Query
B

SELECT ?prop ?val
FROM <http:/ /ncicb.nci.nih.gov/xml /owl /EVS /Thesaurus.owl>
WHERE{

nci:Lipoma gleen:OnPa’rh(%l ?restriction ) .

?restriction owl:onProperty ?prop .
?restriction owl:allValuesFrom ?val .

}

"([owl:equivalentClass] ? / [owl:intersectionOf] / [rdf:rest] * / [rdf:first])+"
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Gleen Lipoma Query Results

-

nci:Disease_Excludes_Cytogenetic_Abnormality
nci:Disease_Excludes_Molecular_Abnormality

nci:Disease_Excludes_Molecular_Abnormality

\_ nci:Disease_Has_Finding

nci:Rearrangement_of_8q11-13
nci:COLTA2-PLAG1_Fusion_Protein_Expression
nci:HAS2-PLAG1_Fusion_Protein_Expression

nci:Localized_Disease

J

nci:Disease_Excludes_Normal_Cell_Origin
nci:Disease_Has_Normal_Tissue_Origin
nci:Disease_Has_Normal_Tissue_Origin
nci:Disease_Has_Abnormal_Cell
nci:Disease_Has_Normal_Cell_Origin
nci:Disease_Has_Normal_Cell_Origin
nci:Disease_Has_Finding

nci:Disease_Has_Abnormal_Cell

nci:Neuron_and_Supporting_Cell_of_the_Nervous_System
nci:Adipose_Tissue

nci:Connective_and_Soft Tissue
nci:Neoplastic_Connective_and_Soft_Tissue_Cell
nci:Lipocyte

nci:Connective_and_Soft Tissue_Cell
ncizindolent_Clinical_Course

nci:Neoplastic_Lipocyte
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ooy

Lipoma ?predicate ?object
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Lipoma View Query

N
SELECT 2 prep—ved
CONSTRUCT { nci:Lipoma ?prop 2val .}
FROM <http:/ /ncicb.nci.nih.gov/xml/owl /EVS /Thesaurus.owl>
WHERE{
nci:Lipoma gleen:OnPath (

"([owl:equivalentClass]? / [owl:intersectionOf] /[rdf:rest] * /[rdf:first])+" 2restriction ).
?restriction owl:onProperty ?prop.

?restriction owl:allValuesFrom ?val.

}
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Simplified Lipoma View
B

<rdf:RDF
mlns:inci="http://neich.nei.nih.gov/ xmlfowlfEVSS Thesaurus. owl#"
¥mlns:gleen="Jjava:edu.vashington.sig.gleen. ™
amlns:irdf="http:/ uww. w3 .org/ 1999/02/ 22 -rdf-syntax-nsH"
¥xmlnz:rdfs="http:/ wvw. w3 .org/2000/01/ rdf-achemaf# "
¥mlns:owl="http://wwr. w3 .org/2002,/07/ cowlff" =

<rdf:Description rdf:about="#L1ipoma"" >
<nci:Disease Has Normal Cell Origin rdf:resuurce="#Cnnnective_and_Sth_TissuE_CEll"f}
<noci:lisease Has Normal Tissue Origin rdf:resource="#lidipose Tissus"/>
<nci:Disease Excludes Molecular bbnormality rdf:resource="#HLZZ-FLALGL Fusion Frotein Expression'/s:s
<noi:Disease Has Finding rdf:resource="#Indolent Clinical Course"/>
<nei:Disease Has Mormal Tissue Origin rdf:resource="#Connective and Soft Tissue'/>
<neiiligease Excludes Normal Cell Origin rdf:resnurce="#Neurnn_and_ﬂuppnrting_CEll_Df_the_Neerus_
<neiibisease Excludes MNolecular dbnormality rdf:resnurce="#CDLlAZ—PLAGl_FuSiDn_PrDtEin_ExpressiDn"
<neiiDisease Has Finding rdf:rESDurce="#Lucalized_Disease"f}
<neiibisease Hazs Normal Cell Origin rdf:resource="#Lipocyte "/ >
<nei:bisease Has Abnormal Cell rdf:rESDurce="#Neuplaatic_CDnnective_and_Sth_TiSsuE_Cell"f}
<nei:bisease Has Abnormal Cell rdf:rESDurce="#Neuplastic_Lipchte"f}
<nei:bisease Excludes Cytogenetic Abnormality rdf:rESDurce="#Rearrangement_uf_ﬁql1—13"f}
<frdf:Description>
</rdf:RDF>
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Simplified Lipoma View
B

<rdf:RDF
mlns:inci="http://neich.nei.nih.gov/ xmlfowlfEVSS Thesaurus. owl#"
¥mlns:gleen="Jjava:edu.vashington.sig.gleen. ™
amlns:irdf="http:/ uww. w3 .org/ 1999/02/ 22 -rdf-syntax-nsH"
¥xmlnz:rdfs="http:/ wvw. w3 .org/2000/01/ rdf-achemaf# "
¥mlns:owl="http://wwr. w3 .org/2002,/07/ cowlff" =

| crdf:Description rdf:about="#Lipoma"> |

<nci:Disease Has Normal Cell Origin rdf:resuurce="#Cnnnective_and_Sth_TissuE_CEll"f}
<noci:lisease Has Normal Tissue Origin rdf:resource="#lidipose Tissus"/>
<nci:Disease Excludes Molecular bbnormality rdf:resource="#HLZZ-FLALGL Fusion Frotein Expression'/s:s
<noi:Disease Has Finding rdf:resource="#Indolent Clinical Course"/>
<nei:Disease Has Mormal Tissue Origin rdf:resource="#Connective and Soft Tissue'/>
<neiiligease Excludes Normal Cell Origin rdf:resnurce="#Neurnn_and_ﬂuppnrting_CEll_Df_the_Neerus_
<nciibisease Excludes Molecular bbnormalitcy rdf:resnurce="#CDLlAZ—PLAGl_FuSiDn_PrDtEin_ExpressiDn"

<neiibisease Hazs Normal Cell Origin rdf:resource="#Lipocyte "/ >
<nei:bisease Has Abnormal Cell rdf:rESDurce="#Neuplaatic_CDnnective_and_Sth_TiSsuE_Cell"f}
<nei:bisease Has Abnormal Cell rdf:rESDurce="#Neuplastic_Lipchte"f}
<nei:bisease Excludes Cytogenetic Abnormality rdf:rESDurce="#Rearrangement_uf_ﬁql1—13"f}
<frdf:Description>
</rdf:RDF>
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Query on View

SELECT ?predicate ?obiject
FROM <http://.../ >
WHERE

{

nci:Disease_Excludes_Cytogenetic_ Abnormality nci:Rearrangement_of_8ql11-13
nci:Disease_Excludes_Molecular_Abnormality nci:COL1A2-PLAG1_Fusion_Protein_Expression
nci:Disease_Excludes_Molecular_Abnormality nci:HAS2-PLAG1_Fusion_Protein_Expression
nci:Disease_Has_Finding nci:Localized Disease
nci:Disease_Excludes_Normal_Cell_Origin nci:Neuron_and_Supporting_Cell_of_the_Nervous_System
nci:Disease_Has_Normal_Tissue_Origin nci:Adipose_Tissue
nci:Disease_Has_Normal_Tissue_Origin nci:Connective_and_Soft_Tissue
nci:Disease_Has_Abnormal_Cell nci:Neoplastic_Connective_and_Soft_Tissue_Cell
nci:Disease_Has_Normal_Cell_Origin nci:Lipocyte
nci:Disease_Has_Normal_Cell_Origin nci:Connective_and_Soft_Tissue_Cell
nci:Disease_Has_Finding nci:iIndolent_Clinical_Course
nci:Disease_Has_Abnormal_Cell nci:Neoplastic_Lipocyte

Todd Detwiler - AMIA  11/11/2008



Related Work

Alkhateeb F, Baget J-F, Euzenat J.

Institut
National de Recherche en Informatique et

Automatique (INRIA), Tech Rep 6191. 2007.
Kochut K, Janik M.

European Semantic
Web Conference (ESWC). 2007:145-59.

Todd Detwiler - AMIA  11/11/2008



Conclusion

Query-based approach supports generation of
simplified views of OWL ontologies

More intuitive for readers

Easier to query
Gleen extends SparQL

Regular path patterns required

Gleen plugin provides processing for regular paths
Future Work

|dentify candidate patterns in OWL

Improve view generation efficiency
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