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Normalizing Terminology

Terminology comes in a variety of forms:
— RDF (SKOS, OWL, DC, FOAF, ad-hoc, ...)
— XML (Ontylog, VoTe, ...)
— Tabular (SNOMED-CT, many others)
— DB (UMLS, ...)
— Excel (UNSPSC, ..)
— PDF (ICD-9-CM, HCPCS, ...)



Terminology Normalization
Semantic Normalization

Semantic Normalization

e Unique entity identifiers
— Label, Code, Nomenclature, CID, ...

e Entity designations

« Entity definitions, comments (flavors),
Instructions

e Relationships



Terminology Normalization
Syntactic Normalization

Once the semantics is harmonized, it is
possible to specify multiple “iIsosemic”
syntaxes

« XML - for transforms and interchange
 RDF — for reasoners and triple stores
o Wiki — for loading into SMW



Semantic Normalization

LexGrid terminology model:

* Defines semantic entities:
— codingScheme
— codedEntry (“entity” in latest release)

— presentation, definition, comment &
associated metadata

— Various forms of relationships / associations
— Mapping to native terminology (!)



Semantic Normalization
LexGrid Model

Model is available in:

« XML Schema

« UML

e Castor/ EMF / JAXP
Avallable software includes:

e Variety of loaders / dumpers
 Query and service API’s



LexGrid Transformation

Normalized
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Example
Snippet from SKOS Core

=rdfs:Class "CollectableProperh=
=rdfs:label "en"=Collectable Property=/rdfs:label=
=zkos:definition "en"=A propey which can be used with a skos:Collection.=fskos:definition=
=rdfscomment "en"=The following rule applies for this property: [ ?p 7o) {Pc skos:member ) (?p rdfitype skos)
=zkosexample "hitpchesnane w3 orgf2 00402 skoslcorefexamplesiCollectableProperty. rdf xml" =
=rdfsisDefinedBy "hittpcihenen i3 orgf 200402 skoslcare"f=

=dctissued=2004-10-20=/dctissueds=
=dctmodified=2005-09-29=fdct modified=
=zkos:changehote "Resource"=
=rdfvalue=The staterment ahaut this resource, involving the skos:subjectindicatar predicate, was removed. =frdfvalues=
=dc:date=2005-09-29=sdc:data=
=dc:creator=Alistair Miles=fdccreator=
=rdfszeeflso "hitpctheenan w3 orgl2 004020 s kosfcarelreview- 2¥subjectindic atorl ) se-1"=
=fskos.changehote=
=ysterm_status=unstable=isterm_status=
=iridfs Class=



Example
LexGrid Equivalent of SKOS

=lgCon;concept "CollectableProperty” "unstable"=
=lgCommaonentitvDescription=Collectable Propety=rfgCommaon:entityDescription=
=lgConpresentation "lakbel" "S06ecadd-a09a-46d7-a828-8d25834 807 3849" "en" "true"=

=g Commarnitexd=Collectable Property=flgCommoaon:text=
=flgCon:presentation=
=g Con:definition "comment" 04592 2-2997-4Fd1-bd28-bd54a98addes” "en" "trug"=
=lgCommaornitexd=The following rule applies far this property: [(Yx o o (Pc skos:member ™ (Yp rdftvpe skos:CollectableProp
=flgCon:definition=
=lgCon:definition "definition” "f015ce10-2854-47h1-8745-9f39a301 026" "en" "falze"=
=lgCommarnitexd=A property which can he used with a skos: Collection.=flgCommaon:text=
=flgCon:definition=
=lgCon:camment "changetote" "GaarthchT-4409-4001-bEd9-cdcacdfBfid 99" =
=lgCommaonited={{{RDFvalue "The statement about this resource, involving the skos:subjectindicator predicate, was removed.
=flgConcomment=
=lgConconceptProperty "example" "GhEel2h4-dclt-4dva-boar-040c8291 8232
=g Commar:text= hitp ihanss e 3 orgf 200400 2 skosicorelexamplesiCollectableProperty rdfxml=flaCommoantext=
=flgConconceptFroperty=
=lgConconceptProperty "moadified" "G06551959-d042-4594-3101-cdBa1 cObhEfek"
=g Commontexd=2009-09-29=flgCommoaontext=
=flgConconceptFroperty=
=lgConconceptProperty "izsued" "efdsb2 3t afh 447 c-av cB-Qeefdad Tl 3=
=g Commontexd=2004-10-20=flaCommoaontext=
=flgConconceptFroperty=
=flgConconcept=



Meta Information?

=0l Class "Esnap,Continuant'=
=rdfssubClassOf "&hfo Entity'i=
=owlegquivalentClass=
20wl Clagss
=ov| LRianOf "Callection"=
=0l Class "Ezsnap, DependentContinuant'f=
=0l Class "EzsnapndependentContinuant'f=
=0l Class "Esnap; SpatialRegion"r=
=fowlunionOf=
=lowl Classs
=fowlequivalentClasss
=0l disjointdith "Espan;Dccurrentrs
=rfg; "ExsdstingTE i =/rdfs:label=

=rdfs comment "Exsd: string"=Definition: ntity [bfo:Entity] that exists in full at any tirme in wt
=rdfs:comment "Exsd string"=Examples: a heatt, a person, the color of a tomato, the mass o
=rdfs:comment "Exsd string"=Synonyms: endurant=irdfs comment=

Alasss




LexWIKI

LexWiki IS a set of SemanticMediawiki
templates that represent an “isosemic”
transformation of the LexGrid model

Normalized

LexGrid » Transform RLeen)éjVevrliI;I
Model g
\_//—' \_//——'



Example
LexWIiki Equivalent

fiMetalexWiki Title]| 1=3K0S Collectsble Property(CollectsbleProperty) i}l

{iLexWiki Basic Data Header}i:

{iLlexWiki Concept Code|l=CollectablePropertyl}

{iLlexWiki Preferred MName|l1=Collectsble Property|Z=en}}

{{LexWiki_ ind3cheme]| 1=3E05|2=2006-04-15}}

{iLlexWiki Presentation|l=rdfs lsbel (lsbel) |[2=Collectsble Property|3=eni}

{iLlexWiki Definition|1=The following rule applies for this property: [(?x ?p o) (Yo skosiwemwber *y) (?p
rdf:type skos:CollectabhleProperty) inplies (2% 2?p ?v)] | language=en} r

{iLlexWiki AlcDefinition|1=4 property which can be used with a skos:Collection. | language=ent}
{{LexWiki URI|1=http:/ /www.w3.org/2004/02/skoa/coreffCollectableProperty}}

{iLexWiki Basic Data Traileri} I

{iLlexWiki Concept Property Header|1=3}}

{iLexWiki Concept Property| 1=DCTerms Date Issued(issued) |2=2004-10-z20}}

{ilexWiki Concept Property|1=DCTerms Date Modified (wodified) |2=2005-09-2Z9}1}

{{LexWiki Concept Property|1=3K03 example (example) |2=http://www.wi.org/2004/ 02/ skos/ core/ examples
fCollectableProperty.rdf.=ml}}

{iLlexWiki Concept Property Trailer}}

{iLlexWiki Associstion Header|1=1}}

{{LEHWiki_Parentl1=Categury:SKOS_TDp_Thingi@]}}

{iLlexWiki Associstion|l=rdf hasType (Cype) |2=rdfs Class(Class) i

{ilexWiki Associsation Traileri}



Wain Page

® Recent changes

Help

AGRCNWOC
AGROVOC Categories

RDF

RDF Schemsa

Cublin Core

DiCMl Metadata Terms
DCMI Types

D Abstract Model
L

SHOS

SHOS Mapping
SHOS Extensions

SMW Rendering of
SKOS Example

Category:SKOS Collectable Property(CollectableProperty)

SKOS Collectable Property{CollectableProperty)

| Froperties | Associations | Factbox |

Concept Code: CollectableProperty

Preferred Name: Collectable Property

Coding Scheme: SKOS (2006-04-18)

label: Collectaple Property {en}

Definition: The following rule applies for this property: [(?x 7p 7c) (Yc skos:member ?y) (7p rdftype skos: CollectableProperty) implies (7x 7p ?y)] (en)
Alt Definition: A property which can be used with a skos:Collection.

URI: hitp:sfaine w3 org/200402 skos/core#CollectableFroperty &

Queries for categories

Aszk for all instances of "SK0OS Collectable Property(CollectableProperty)” and for all instances of its subcategories

Schema information for category "SKOS Collectable Property(CollectableProperty)”

Category: SKOS Top Thing(@)



XML and SMW
Additional Comments

Naive XML to Template Transform is

reasonably simple:
<entityl al="v1” a2="v2>

<entity2 a3="v3">text</entity2>
</entity1l>

{{entityl start|a2=v1|a2=v2}}
{{entity2|a3=v3|value=text}}
{{entityl end}}



XML and SMW

Syntax transform is relatively trivial...

... Maybe we should just embed an XML
parser?

Semantics are the difficult part.



XMI and SMW

XMI — interchange format for UML (and
other things)

As of XMI 2.1, formal transformations
between XMI, XML Schema, Java, ...
Available



Sample XMI

=packagedElement smitvpe="umlClass" xmiid="EAID_TABOF39C_E4D6_498c_A122 _82F11BT462F7" name="codedEntn® visibility="puhlic"=

=ownedAtribute xmitype="uml:Properhy xmiid="EAID_FABEFFGEF_ESG0_4713_9A4E_ER93IC49FA480" name="conceptCode" visibilib="public" i=L
=loweralue mitvpe="umlLiterallnteger” <miid="EAID_LIOOOO0S_ESG0_4713_9A4E_EB3IC49FA490" value="1"=
=uppervalue mitvpe="umlLiterallnteger xmiid="EAID_LIOOOO06_ES60_4713_9A4E_EEB93C48FA490" value="1"=
=type zmiidre="EAnone_conceptCode"f=

=fownedAttribute=

=ownedAtribute xmitype="uml:Property” xmiid="EAID_893CC0OF4_3C36_428e_ 83 B_15YFEQT 2797 C" name="conceptStatus" vizibilit="public" i
=loweralue <mitvpe="uml:Literallnteger xmiid="EAIDL_LIOODOOT_8C36_428e 931B_157FEN 2797 C" value="0"f=
=uppervalue mitvpe="umlLiterallnteger <miid="EAID_LIOO0O0S_3C36_428e_ 931B_148YFEO 2797 C" value="1"=
=type «miidre="EAnone_localld"f=

=fownedAttribute=

=ownedAtribute xmitype="uml:Properhy xmiid="EAID_34330FG8_3285_4264 BEEGE_SAFBCOQCATDO" name="isActive" visibility="public" izDerive
=lowetalue mitvpe="umlLiterallnteger” <miid="EAID_LIOOOO0S 32849 4264 _BEEE_SAFBCOQCATDO" valus="0"=
=ppervalue mitvpe="umlLiterallnteger xmiid="EAID_LIOOOO10_3285_ 4264 BIEG_SAFBCOOCATDO" value="1"f=
=type miidre="EAnone_tsBoolean"f=

=fownedAttribute=

=ownedAtribute xmitype="uml:Property” xmiid="BAID_F16FAECC_A4E3_ 4397 _BVaD_69A539640964" name="isAnaomymaus" visibhili="public" =
=loweralue smitvpe="umlLiterallnteger xmiid="EAID_LIOOOO11_A4E3_ 43897 _BFYED_B9AS39640964" value="0"=
=uppervalue mitvpe="umlLiterallnteger xmiid="EAID_LIOO001 2_A4E3_4397 _BVaD_69A539640964" value="1"r=
=type miidre="EAnone_tsBoolean"f=

=fownedAttribute=

=ownedAtribute xmitype="uml:Property xmiid="EAID_FOCCEDYY_S8DE_4Tcc_A3D1 3853730 700" name="propertyLink" visibilib="public" i=L
=loweralue mitvpe="uml:Literallnteger” <miid="EAID_LIOOODT 3_55DE_47cc_A3D1 88537301 ¥Da0" value="0"=



XMl as Templates

{{MetalexWiki Title|l=lgCon codedEntry(codedEntry) ;!

{{LexWiki EBasic Data Header}}

{{LexWiki Concept Code|l=codedEntry}}

{{LexWiki Preferred Name| l=codedEntry|Z=en}}

{{Lexwiki_inﬁchemel1=lgCDn|2=ZDDE£DI}}

{{LexWiki Presentation|l=rdfs label|label) |z2=codedEntry|3=en}}

{{LexWiki Definition|l=Ai concept code within & coding scheme or & coding scheme version. | language=en} )
{iLexWiki URI|1=http://LexGrid.org/schema/2006/01/LexGrid/conceptsfcodedEntery} )

{{LexWiki Basic Data Trailer}}

{{LexWiki Concept Property Header|1=0}}

{{LexWiki Concept Property Trailer}}

{{LexWiki Association Header}}

{{LexWiki Parent|l=Category:lgComnon versionablelAndlbescribable (versionablelndDescribable] )}

{{LexWiki Association|l=rdfs dowainFor (domain) |2=Property:lgCon hasConceptCode (codedEntryConceptCode] )}
{{LexWiki Association|l=rdfs dowainFor (domain) |Z2=Property:lgCon hasConceptitatus (codedEntryConceptiItatus)
{{LexWiki Association|l=rdfs dowainFor (domain) |Z2=Property:lgCon isActive (codedEntrylsictive] )}

{{LexWiki Association|l=rdfs dowainFor (domwain) |Z2=Property:lgCon isAnonymous (CcodedEntrylsinonymous) i}
{{LexWiki Association|l=rdfs dowainFor (domwain) |2=Property:lgCon hasPropertylink (codedEntryPropertylink] b}
{{LexWiki Association|l=rdfs dowainFor (domwain) |2=Property:lgCon hasInstruction (codedEntryInstruction] i}
{{LlexWiki Association|l=rdfs dowainFor (domain) |Z2=Property:lgCon hasComent (codedEntryContnent) b}

{{LexWiki Association|l=rdfs dowainFor (domwain) |Z2=Property:lgCon hasPresentation(codedEntryPresentation) b}
{{LexWiki Association|l=rdfs dowainFor (domwsin) |Z2=Property:lgCon hasProperty (codedEntryProperty) )}
{{LlexWiki Association|l=rdfs domwainFor (domain) |Z2=Property:lgCon hasbhefinition(codedEntrybefinition) i}
{{LexWiki Inwverse Asscociation|l=rdfs hasPange (range)] | 2=Property: lgCon hasConcept (ConceptsConcept] )
{{LexWiki Association Trailer}}



Additional Steps

Formal XMI| Templates
Attribute Label vs. Type Issue
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