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Motivation

Why do a transformation?

* Native form of FMA cannot be readily integrated
Into grid, databases and other terminologies

* Need to transform content into a format and
structure that is readily accessible via:

* Standard API's
°* SQL

* The Mayo LexGrid model is one such candidate
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Motivation

Why EMF ?

* Easy & Simple to:

* Use EMF Transformation
* Integrate EMF with Protége
* Use EMF as a hub

e Successful FMA transformation
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What is EMF ?
Eclipse Modeling Framework

* Framework & Code Generation
tool

* Available with Eclipse

* Modeling € EMF = Programming
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Eclipse Modeling Framework
* Model in XMI (XML Metadata
Interchange) format

* EMF Project
* ECORE
* GENMODEL

* Generated Code can be customized

* Easy to Update & Regenerate
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Eclipse Modeling Framework

http://www.eclipse.org/emf/

eclipse project

universal tool platform

feclipse

EMF home

200 EMF

HED Eclipse hodeling Framework

Downhloads

Installation Eclipse Modeling Framework (EMF)

Update Manager

EMF is a modeling framework and code generation facility for building tools and other applications based on a structured data model. Fram a model
specification described in xMl, EMF provides tools and runtime support to produce a set of Java classes forthe model, a set of adapter classes that enable
viewing and caommand-hased editing of the model, and a hasic editor. Models can be specified using annotated Java, XML documents, or modeling toals like
FAQs Rational Rose, then imparted into EMF. Most important of all, EMF provides the foundation for interoperability with other EMF-hased tools and applications.
Release Motes

e EMF includes the XML Schema Infoset Model {50} praject and an EMF-hased implementation of Serice Data Objects (SDO).

Dacumentation

What's Mew, cys? XML Schema Infoset Model (XSD)

Open Bugs ¥SD is a library that provides an AP far manipulating the companents of an ¥ML Schema as described by the W3C XML Schema specifications, as well as an
Mewsgraup AR for manipulating the DOM-accessible representation of XML Schema as a series of XML documents, and for keeping these representations in agreement
_ as schemas are modified. [more
Diownloads Service Data Objects (SDO)
= Service Data Objects (SD0) is a frarmewaork that simplifies and unifies data application developrnent in a service oriented architecture (SOA). It supports and
GEF integrates XML and incorporates J2EE patterns and best practices. [mare
S What is EMF?
Hyades
EMF EMF consists of three fundamental pieces:
WE * EMF - The core EMF framework includes a meta model (Ecore) for deseribing models and runtirme support for the models including change
LIML2 natification, persistence support with default XM serialization, and a very efficient reflective AP for manipulating EMF objects generically.
= + EMF.Edit - The EMF . Edit framework includes generic reusable classes for building editors for EMF models. It provides
1. Content and label provider classes, property source support, and other convenience classes that allow EMF models to be displayed
v using standard desktop (JFace) viewers and property sheets.
RIS 2. A command framework, including a set of generic command implementation classes for building editors that support fully automatic
projects unda and reda.
R e + EMF.Codegen - The EMF code generation facility is capable of generating everything needed to build a complete editor for an EMF model. It
= includes a GUI from which generation options can be specified, and generators can be invoked. The generation facility leverages the JOT (Java
articles

Development Tooling) component of Eclipse.

R

@E‘EJUI 7 - Version 2.1.0
Release build {2.1.0) is avail
for download.

FEW Jul 6t - What' s New it
217 overview published.
FERR Jul 6th - EMF 2.1 vs., EF

2.0.1 performance results
published,

- hat's Mew in EMF 247 Overvie

- EMF 2.1 Release Review Present

- EMF Release Notes:

-'What's Mew [more

Eclipse Modeling Corner

Wigrted to cortribute models, proje
files, ideas, Wilties, or code to EMF
or ASD7 Mowe you canl

Have = look, post your comments,

your code, or just read what other
written. Feedback here.

Related links
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EMF at work

*Model &

Representation

*Protége Content

*Mapping

*QOutput
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EMF at work

*Model & N LexGrid Model in XML

Representation Schema

*Protégé Content > FMA

*Mapping -2 FMA to LexGrid Model

LexGrid XML

*Output 2 Document
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[# Package Explorer 52

va - concepts.xsd - Eclipse SDK

Edit Mavigate Search Project  Run

Hierarchy

=1z lexgrid-commons-model  [tomseryo]

+|- [ htrmn

=[5y master

Ty builtins.xsd 1.8 (Binary)

codingSchemes.xsd 1.6 (ASCII -kky)
Sng commonTypes.xsd 1.7 (ASCII -kky)
Ty concepts.esd 1,10 (ASCIT -kky)
g ldapoxsd 1.2 (ASCII -kky)
o maming.xsd 1.8 (Binary)
i relations.xsd 1.4 (ASCIT -kl
g service.xsd 1.6 (ASCIT -kl
= walueDomains.xsd 1.4 (ASCIT -kke)
Sng wersions.xsd 1.3 (ASCIL -kkv)
rose
|5 Lexarid_edited.mdl 1.2 (Binary})
|5 Lesearid.mdl 1.8 (Binary)
=l [y i

iy Lesarid.xmi 1.7 (Binary)

=1

5= outline 52

|An outline is not available.

EMF at work
Model Representation

ZMLmodeling  window  Help

£ 8= AC

& 5 i

CVS Reposito... 3? Java

=
NNNNNNNNNNNNNNNN — =
“xs:complexType name="codedEntry™s> =
<xS:annotation>
<x=:docurmentation>i concept code within & coding sScheme or a coding sScheme version</xs:docuwmentati
<¥sS:appinfox
<ldap:oid>1.3.5.1.4.1.2114.108.1.7.13</1dap:o0id>
<ldap:rdn>conceptCode</ ldap: rdn>
</fxs:appinfo>
</xz:iannotations> =
“HsSicomplexContents
<xHs:extension base="lgCommon:versionableAndlDescribable™>
<¥S:!Sequence>
<xXs:element name="presentation®™ type="lgCon:presentation”™ maxOccurs="unbounded™>
<HS:annotation:
<x=:documentation>Representation of designation of the concept code</x
</®Srannotation:>
</ msielement>
“<xg:element name="definition™ type="lgCon:definition™ minGococurs="0" maxOococurs="unkbound
<Mz rannotations
<xsg:documentationxDefinition or description of the intent of the conce
</ ®s:iannotation>
</Hsielement>
“¥3relement hname="comment™ type=TlgCon:comnent™ minOccurs="0" maxOccurs="unbounded >
“HES:annotation:>
“xHgidocwmentationsiAnnotation or other note shout the state or usage of
</Hsrannotation:s
</Esielement
<x¥s:element name="instruction”™ type="lgCon:instruction”™ mindccurs="0" maxCOccurs="unbou
<HS:iannotation:
<xs:documentation>Formal or semi-formal notes sbhout when or how to use
</¥Srannotation:s-
</ ws:ielement>
“<xg:element name="property” type="lgCon:property™ minOococurs="0" maxCOccurs="unbounded™:
<Mz rannotations
<xg:documentationridditional tay and associated value that further ide
</ ®siannotation>
</Hsrelement>
</ xs:sequence> P
< | >
|Problems | Javadoc | Declaration | £ Properties 32 = }:0 =

| Wiritable | Insert 1R
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EMF at work
Model Representation

& Java - concepts.xsd - Eclipse SDK E]@
File Edit Mavigate Search Project Run XMimodeling  wWindow  Help
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: Soh relations.xsd 1.4 (ASCIT -kky) > I:EII'I'II'I'IDI'IT':."I:IEES.}:.'SEI 1 I? |:||:||5|::II _kkl'lll::l
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i walueDomains. xed 1.4 (ASCIT -kke) F Imaxoccurs="unbounded™>
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|5 Lesearid.mdl 1.8 (Binary)

e e Ty maming.xsd 1.6 (Binary) > XMLD S@HGMEB.
Ty relations.xsd 1.4 (ASCIT k) % 9% HES InfeRE BE EES SEmes
Ty service.xsd 1.6 (ASCIT -kky) RS S AL S
Ty valueDomains.xsd 1.4 (ASCII -kky) sbout the state or usage of
Ty versions.xsd 1.3 (ASCIT -kk) J o R St i e
=1 rose tes about when of tow to use

ngn-:nil);i:iemisslftavailahle. ] I_l:l LE:{GrId_EdItEdlmdl 1I2 I::Elnarl:lll::l UM'EaxOccurs="unbounded">
o LexGrid.mdl 1.8 (Binary)
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iated walue that further ide
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& Java - concepts.xsd - Eclipse SDK

EMF at work

Model Representation
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EMF at work
Model Representation (XSD)

=]
=]
=
=

complexTybe name="codedEntcry>

annotation>

docwmentation>d concept code within a coding scheme or & coding scheme version<,=:xs:docwmentat i
appinfo>

<ldap:oid~1.3.5.1.424.1.2114.105.1.7.13</1ldap:oid:>

<ldap:rdnroconceptCode<y ldap: rdn:-

e/ wstappinfox
A s tannotation>

=]
=

complexContent >
extension bhase="lgCommon:versionableindbescribakbhle™>
“HS I Sequence>
<H=Sielement hatme=""presentation’™ type=TlgCon:presentation’™ maxoocurs=""unbounded s
<HMSiannotation>
<ms:documentationrRepresentation of designation of the concept code-</
< S Mz rannotcation>
</ Mz relement >
“<H=z:element napme="definition®™ type="lgCon:tdefinition™ winoocurs="0" maxOocurs="unlbournd
“HZanhnotation:-
<H=s:documentation>hefinition or description of the intent of the concH
</ x=iannotation>
<fHx=ielement>
<x=:element name="cormment®™ type="lgCon:comment” minOoccurs="0" maxOccurs=""unbounded™:>-
“HSannotation>
<mZ:documentationrinnotation or other note sbout the state or usage of
</ x=rannotation:
< fHx=relement>
<xHsS:element name="instruction®™ Cype="lgCon:instruction’” mindccurs="0" maxoOccurs="unlooig
“HSannotation>
“<mz:documentation>Formal or semi—formal notes about when or how Lo usd
</ s rannotation>
</ xsrelement>
“H=Sielement hnatne=""property’ Ccype="Tlglfon: property ™ minoocurs=""0" maxOcour S= " urnkoiitclie ol
<MS:annotation>
“H=s:documentation>idditional tag and assocliated wvalue that further idd
< S Mz rannotcation>
</ Mz relement >
</ xS sequenc e

18
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EMF at work
Model Representation (XSD)

=]
=]
=
=

complexType HEHEE:EEEEdEntrY"} )

annotation>

docwmentation>d concept code within a coding scheme or & coding scheme version<,=:xs:docwmentat i
appinfo>

<ldap:oid=dl ._-.4..1.j4.1D8.1.".-‘.13{.-"ldap:n:nid:>

<ldap:rd conceptCode-, ap:rdn=-

e/ wstappinfox
A s tannotation>

=]
=

complexContent >
extension bhase="lgCommon:versionableindbescribakbhle™>
“HS I Sequence>

“H=ielement nam‘%"presentatﬂnfbt?pe="lgCDn:presentatinn" maxooocur==""unlkhoundsd™ -
“<MSIannotatio

<ms:documentationrRepresentation of designation of the concept code-</
< S Mz rannotcation>
</ Mz relement >
xS element nae="definitcion'™
CHZ I AnnO o
<H=s:documentation>hefinition or description of the intent of the concH
</ x=iannotation>
<fHx=ielement>

<x=relement nawsincnmment" tyEy="lgCDn:comment" minOccurs="0" maxdOccur=s=""unbounded™>
“HZ anno -

<mZ:documentationrinnotation or other note sbout the state or usage of
</ x=rannotation:
< fHx=relement>

“x=:element nam< instruction®™ >ype="lg€on:instruction" minoccurs="0" maxOccurs="unlog
“HSannotsa

“<mz:documentation>Formal or semi—formal notes about when or how Lo usd
</ s rannotation>
</ xsrelement>

“H=ielement naﬁé="prnpert?" tE¥3="lgCDn:perert?" min2ooocur=s="0" maxxoocurs=""unkhounc=ecl >
<HSiannota

“H=s:documentation>idditional tag and assocliated wvalue that further idd
< S Mz rannotcation>
</ Mz relement >
</ xS sequenc e

wvpe="lgCon:definition™ minoococurs=""0" maxOocurs="unlbournd
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EMF at work
Create an EMF Project

& Java - concepts.xsd - Eclipse SDK

File Edit Source FRefactor Ravigabe Search Projeck  Run
Ci - = o %-0 Q- ==
R i AR I R
Hierarchy = 8f ==
= | Bs T

=11z lexarid-commons-model  [tomsetwa]

+- [ htrnl
= [=f master

builtins.xsd 1.8 (Binary)
codingSchemes,xsd 1.6 (ASCIT -kkv)
commonTypes.xsd 1.7 (ASCIT -kkw)
1.1 11
5 dap.xsd 1.2 (ASICIT -kke)
naming.xsd 1.5 (Binary)
In relations.xsd 1.4 (ASCIT -kke)
I service.xsd 1.6 (ASCIT -kkw)
walueDomains, xsd 1.4 (ASCIT -klkee)
E wersions.osd 1.3 (ASCIT -kkw)

+ Eﬁrose “Hg:docuwmentationr>Representatcion of designat:
+- g i annotations>
Jpen F3
. T < EE,}Package ame="definition” type="lgCon:definition™ mindco
Open it @ Class anotation:>
Copy i @InterFace “xs:documentation>befinition or description c
annotations>
Paste Chrl+y & Enum
¥ Delete Delete (@ Arnokation ame="comnent” type="lgCon:comment™ minCoccurs="0"
Euild Fath 4 &Y source Folder anotation>
Refackor Alk4+Shift+T * “HS:documentationrxinnotation or other note ak
B el annotations>
E23 Import... [ File
7 Export... é‘}UntitledTextFile ame="instruction” type="lgCon:instruction™ minoc
5= outline 53 T anotations
; nit Test Case
Aan outline is nok available. = Refresh FS [ET <xs:documentation>Formal or semi—formal note:
= annotations>
Run fAs » 7] Other... Chrl4M
Debug As - <HsS:element name="property™ tCype="lglfon:property’” minOoccurs="
Team * <¥s:annotation>
Compare With 4 cwmedncmeEnt et i ans AT i nma 1 tan and sssoedar o
Replace With L4 | £
: - — —*l, - /|
Froperties AlE+Enter s | Javadoc | Declaration | B2 Properties 53 E 3= B

®Mimodeling  wWindowe Help

EmCvs Reposito... | & 1ava

*concepts.xsd  £3

|

“xzZ:complexType name="codedEntcry >
“HS:annotation>
<xz:rdocumentation>i concept code within s coding scheme or & coding scher
<xstappinfo>
<ldap:oid>1.3.5.1.4.1.2114.105.1.7.13</ldap:oid>
<ldap:rdnrconceptCode</ ldap: rdn>
</ Mz rappinfox
</ Hs:annotation>
<xsicomplexContent>-
<¥z:iextension base="lgCommnon:versionableindbescribabhle ">
<HS:Sequence:>
<xS:ielement namnme=""presentation'™
“HS:annotation>

type="1lgCon: presentation®™ ma:zr

concepks.xsd - lexgrid-commons-modelfmaster
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& New Project @

Select a wizard —

EMF at work
Create an EMF Project

Creake an EMF project

Wizards:

'@ Java Project
& Java Project from Existing Ant Buildfile
1{[5‘2 Plug-in Project
H- TS
-~ Eclipse Modeling Framewark:,
(E ErF Praject
F-= Java
+-[= Plug-in Development

+-[= Simple

| Mexk = | Cancel

21
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EMF at work
Create an EMF Project

EMF Project —0
Create a new Java project to hold EMF models '

Project name: | kestEMF

Project cantents
[v Use default

| o

< Back | Mext = | Cancel
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EMF at work
Create an EMF Project

& New Project

Initial Contents

Specify how to load the initial model contents

{* Load from an =ML Schema «
" Load from an EMF care model
(" Load from a Rose class madel

" Create empty projeck

< Back | Mexk = | Cancel
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EMF at work
Create an EMF Project

- Resource Selection

Select the ML Schema

-

YWorkspace

- D[;_—Elexgricl—mmmnns-mndel [tomse

[ .settings

an builtins, xsd 1.8 (Binary)

an codingSchemes, xsd 1.6 (ASCIT -kkoy)
an commonTypes.xsd 1.7 (ASCIT -k
an concepks,xsd 1,10 (ASCIT -kl

i ldap.xsd 1.2 (ASCID -kky)

an naming.xsd 1.8 (Binary)

an relations, xsd 1.4 (ASCIT -kl
an cervice,xsd 1.6 (ASCIT -kl
an valueDomains, xsd 1.4 (ASCIT -kl
an versions, xsd 1.3 (ASCIT -kl

iZancel
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EMF at work
EMF Project Components

& Java - org grid.lex.schema._2004. 02.lex.grid.concepts.ecore - Eclipse SDK

Fil= Edit Mavigate Search Project Run  Sample Ecore Editbor  “Windows Help
= ¥y -0 - - EY  [EgCvs Reposito. .. & ava
EBHGE- | & oo
% Package Explorer 2 Hierarchy & = O3
=I-1l=fF lexarid-commons-model  [tomserso] f“g Resource Set
html
i % m:ster =] @ platfaorm: fresaurceftestEMF srcfmodelforg. grid. lex. schema. _2004, _02.lex.grid.concepts. ecare -~
= k:
%5 builtins.xsd 1.8 (Binary) ? E;C(.;:niﬂodel
an codingSchermes.xsd 1.6 (ASCIT -kkw) = . .
e = H CodedEntry -= VersionableandDescribable
=a commonTypes.xsd 1.7 (ASCIT -kkw) -l GenModel
5 concepts.xsd 1,10 (ASCIT -kke) i Q;
55 ap.xesd 1.2 (ASCIT -kky -
:E D. t . ? +|--fl=m) ExtendedrMetalata
nn naming.xsd 1.8 (Binary) e ;
- i 1.
Ty relations.xsd 1.4 (ASCIT -kkw) = def e
+ Definik
5 service.xsd 1.6 (ASCII -kkv) : o= czmmen:' Coen'lnl:rln;i:
5 valueDomains.xsd 1.4 (ASCIT -kkv) o= o .
- . +- Z¢ instruckion @ Instruckion
g wersions.xsd 1.3 (ASCIL -kke) el R
-Gy rose +- 5 property @ Property
-y xmi +- 5 concepbCode : ConceptCode
o +- 0= concepkStatus | LocalMame
=1 kestEMF N )
S +- = isActive : TsBoolean
E@ model +- = isAnonymous | TsBoolean
Ll k- P E:
# org.grid.lex.schema. _2004. _02.lex.grid.builtins . ecore : E CE:::E?S ok
BD org.grid.lex.schema. _zZ004. _02.lex.grid.coding. schemes ., ecore -8 Deﬁnitlijon e[
# org.grid.lex.schema. _2004. _02.lex.grid. common, byvpes. ecore - B Instruction -> Pr'; E:L
HD org.grid.lex.schema. _2004._0Z2.lex.grid.concepts.ecore . e
. . + E Presentation - = Properky B
@ org.grid.lex.schema. _2004._02.lex.grid.|dap.ecore 5 B Propert
@ org.grid.lex.schema. _2004._0Z2.lex.grid.naming.ecore = Doczme:tRoot
#' org.grid.lex.schema. _2004._02.lex.grid.relations. ecore b’
] org.grid.lex.schema. _2004._02.lex.grid. service. ecore Problems | Javadoc | Declaration | B Properties 52 = I = =0
@ org.grid.lex.schema. _Z004. _02.lex.grid.value.domains. ecore
. . . Property | walue | Ll
#' org.grid.lex.schema. _2004._02.lex.grid, versions. score =
Changeable [l brue
testEMF . genmmodel e % Fal
+| & IRE_LIE - C:\Pragram Filesilavaljrel.S.0_0Z\libirt. jar nntainer A=
Conkainrment Ui brue
Defaulk Yalus v
[= ; =
o Cutline &5 i Default Walue Literal
+--f| platform: fresourceftestEMF)srcfmodelforg. grid.lex. schema. _2004. _02.lex.grid.c Drerived % False
+-f] platform: fresourceftestEMF)sroimodeliorg. grid.lex. schema, _2004. _02.lex.grid.c EContaining Class E CodedEntry - > versionableandDescribable
+ @ platform: fresourceftestEMF srcfmodelforg. grid.lex. schema. _2004._0z.lex.grid.b ECpposite
EReference Type B Presentation - Property 3
EType B Presentation -= Property
Lowwer Bound = |
Mary % Erue
Marne I= presentation
Crdered [ brue
< 23 e et (=~ 4
Selected Objeck: presentation : Presentation
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EMF Project Components

& Java - org grid.lex.schema._2004. 02.lex.grid. cnncepts ecore - Eclipse SDK

Fil= Edit Mavigate Search Projectk Run  Sample Ecore Edik

il ¥ -0-Q- - '[.5, EStEMF

EHG - | @ |-

% Package Explorer 2 Hierarc] by = — @ 5r|:

=I-1l=fF lexarid-commons-model  [tomserso]

+- [ html
SR master - d |
%5 builtins.xsd 1.8 (Bi ] % |T||:| E

E codingSchermes. 1.6 (ASCIT -kkw)

28 o et e @ arg.grid.Jex.schema, 2004, 02 lex grid builtins ecore
lap. x: L2 (ASCII -kkv)
5 namgl].xsd 1.8 (Binary)

e ] org.orid.lex schema,_2004,_02 lex, arid.cadingschemes. ecore

] sd 1.6 (ASCIT -kky)
g walueDomains.xsd 1.4 (ASCIT -kko)

=1 versons.xad 1.3 (ASCH 44 @ arg.grid.Jex.schema, 2004, 02 lex. grid.comman, bypes. ecore

[ rose

T T @ arg.grid.Jex.schema, 2004, 02 lex grid.concepts, ecore
B Eg . rid.lex.schema. _2004._02.lex.grid.builtins o a

:% @ org.grid.lex, schema, 2004, 02 lex.grid Idap.ecore
& DEZSI!SI:Zi R 2333 e = 3”3 EEE’!ZE

&) or0.0r.Io. schema, 004,02 lo. it o @ arg.grid.Jex.schema, 2004, 02 lex, grid.naming, ecore

@ Drg.grid.lex schema 2004 _02 Iex grid.naming|
' org.grid.lex.schema. _2004._02.lex. g d relat iar

5] cro cr e schemia 2004 07 ke i servie @ org.grid.lex schema, 2004, 02l grid relations, ecore

&) Drg.grld.Iex.schema.72004.702.Ie><.gr|d.value.c
' org.grid.lex.schema. _2004. _02.lex.grid. version

g B e enmadel @ org.grid.lex schema, 2004, 02l grid service, ecore
e G @ org.grid.lex schema, 2004, 02l grid value, domains, ecore

+--] platl :fresource, StestEMF ) srefmodelforg. grid.lex.schema.
+ E::l platForm: urce/testEMFsrcfmodelforg. grid.lex. schema.

7 ) lafomiire T SETscimoselor. i schems. ) org.grid.Jex.schema,_2004, 02 lex. grid. versions.ecore
testEMF. genmadel
¥ E- JRE_LIB - C:\Program Files) Javalirel 50031kt jar

Selected Object: presentation : Presentation
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EMF Project Components

& Java - org grid.lex.schema._2004. 02.lex.grid. cnncepts ecore - Eclipse SDK

Fil= Edit Mavigate Search Projectk Run  Sample Ecore Edik

il ¥ -0-Q- - '[.5, EStEMF

EHG - | @ |-

% Package Explorer 2 Hierarc] by — @ 5r|:

=I-1l=fF lexarid-commons-model  [tomserso]

+- [ html

T mzs::j.:;lt ins.xsd 1.5 (Bi )] - deEl
E codingSchermes. 1.6 (ASCIT -kkw)
28 o et e @ arg.grid.Jex.schema, 2004, 02 lex grid builtins ecore
lap. x: L2 (ASCII -kkv)
5 namgl].xsd 1.8 (Binary)

e ] org.orid.lex schema,_2004,_02 lex, arid.cadingschemes. ecore

sd 1.6 (ASCIT -klkev)

o IR T ] org.orid.lex schema,_2004,_02 lex. arid.camman bypes, ecore
— @E | org.grid.lex schema,_2004,_02 lex,arid cancepts.ecore
CORE< 8 oggilexscens, 2104 0 gid lsp e
e ) org.grid.Jex.schema, 2004, 02 lex.qrid.naming. ecore
§§ ) arg.orid.lex schema, 2004, 02 lex, grid relations. ecore

' org.grid.lex.schema. _2004. _02.lex.grid. version

o ol e Fenmodel @ org.grid.lex schema, 2004, 02l grid service, ecore
@ org.grid.lex schema, 2004, 02l grid value, domains, ecore
\ @ org.grid.lex schema, 2004, 02l qrid versions, ecore

ODEL{ kestEMF . genmodel
+-4 JRE_LIE - C:\Program Files|Javaljred 5.0_03ibirt jar

:fresource, StestEMF ) srefmodelforg. grid.lex.schema.
+ E::l platForm: urce/testEMFsrcfmodelforg. grid.lex. schema.
+ @ platform: freso testEMFYsrcfmodelforg. grid.lex.schema.

Selected Object: presentation : Presentation
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EMF CORE Componen

& Java - org grid.lex.schema._2004. 02.lex.grid.concepts.ecore - Eclipse SDK

Fil= Edit Mavigate Search Project Run  Sample Ecore Editbor  “Windows Help

% ~ m *& -2 - % - == %CVS Reposito, .. %JJava
R I e S

% Package Explorer 2 Hierarchy & IEl
=I-1l=fF lexarid-commons-model  [tomserso] f“g Resource Set
html
i % m:ster =] @ platfaorm: fresaurceftestEMF srcfmodelforg. grid. lex. schema. _2004, _02.lex.grid.concepts. ecare -~
= k:
%5 builtins.xsd 1.8 (Binary) ? E;C(.;:niﬂodel
an codingSchermes.xsd 1.6 (ASCIT -kkw) = . .
<% commonTepes.xsd 1.7 (ASCH -kl = H CodedEntry -= VersionableandDescribable
o ' : . +-flm=) GenModel
Sin roncepks.xsd 1,10 (ASCIT -kky) + E
55 ap.xesd 1.2 (ASCIT -kky -
:E D. t . ? +|--fl=m) ExtendedrMetalata
nn naming.xsd 1.8 (Binary) e ;
- i 1.
T relations.zsd 1.4 (ASCIT -kke) = def —
+ Definik
5 service.xsd 1.6 (ASCII -kkv) : ?:_a: czmmen:' Coen'lnl:rln;i:
n walueDomains. xsd 1.4 (ASCIT -kle) i e ) e
55 wersions.xsd 1.3 (ASCII -kkw) Hos Instruchion @ nstruction
S rnoose +- 5 property @ Property
-y xmi +- P concepbCode @ ConceptCode
A e +- 0= concepkStatus | LocalMame
tﬁ 5 arc +- = isActive : TsBoolean
E@ model +- = isAnonymous | TsBoolean
Ll k- P E:
# org.grid.lex.schema. _2004. _02.lex.grid.builtins . ecore : E CE:::E?S ok
BD org.grid.lex.schema. _zZ004. _02.lex.grid.coding. schemes ., ecore -8 Deﬁnitlijon e[
# org.grid.lex.schema. _2004. _02.lex.grid. common, byvpes. ecore - B Instruction -> Pr'; E:L
HD org.grid.lex.schema. _2004._0Z2.lex.grid.concepts.ecore . e
. . + E Presentation - = Properky B
@ org.grid.lex.schema. _2004._02.lex.grid.|dap.ecore 5 B Propert
@ org.grid.lex.schema. _2004._0Z2.lex.grid.naming.ecore St
&7 org.grid.lex.schema. _2004._02.lex. grid.relations.ecore e ———— L ———————————————————————————— |

] org.grid.lex.schema. _2004._02.lex.grid. service. ecore Problems | Javadoc | Declaration | B Properties 52 = I = =0
# org.grid.lex.schema._2004._02.lex.grid.value.domains. ecore
. . . Property | walue | Ll
#' org.grid.lex.schema. _2004._02.lex.grid, versions. score =
Changeable [l brue
teskEMF, genmodel e % Fal
+ &) JRE_LIE - Ci\Program Files)Javaljrel.5.0_03yibirt.jar S =
Conkainrment Ui brue
Defaulk Yalus v
[= ; =
o Cutline &5 i Default Walue Literal
+--f| platform: fresourceftestEMF)srcfmodelforg. grid.lex. schema. _2004. _02.lex.grid.c Drerived % False
+-f] platform: fresourceftestEMF)sroimodeliorg. grid.lex. schema, _2004. _02.lex.grid.c EContaining Class E CodedEntry - > versionableandDescribable
+ @ platform: fresourceftestEMF srcfmodelforg. grid.lex. schema. _2004._0z.lex.grid.b ECpposite
EReference Type B Presentation - Property 3
EType B Presentation -= Property
Lowwer Bound = |
Mary % Erue
Marne I= presentation
Crdered [ brue
< 23 e et (=~ 4

Selected Object: presentation : Presentation
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EMF CORE Comp

onent

¥ org.grid.lex.schema. 2004, 02.lex.grid.concepts.ecare X

[ﬁ_j Resource Set

- ﬂi:] platFarm: fresource/testEMFfsrcfmodelforg, grid. lex. schema, 2004, 02, lex,grid. concepts, ecore
—|-- #§# concepks
+-lim GenModel
- CodedEntry - YersionableAndDescribable
+|-flm GenModel
i
= ExtendedMetalata
fecd P esentation @ Presentation
&= definition @ Definition
=F comment @ Comment
=Finstruction @ Instruckion
=F property © Property
& conceptCode @ ConceptCode
O concepkstatus @ LocalMame
O ishctive | TsBoolean
O isAnonymaus | TsBoolean
Comment -= Property
Concepks
Definition -= Property
Instruction - > Properky
Presentation - = Property
Property
DocumentRoak

[ (] (0] [ (00 (00 ) - - - - - - - - -

o O O e B o B

.concepks.ecore X

elforg. grid.lex. schema. _2004,_02.lex.grid.concepts. ecore

ndDescribable

[ode
jne

erties 23

walue

|*

(v Erue

vk False

%2 brue:

=

=

(% False

B CodedEntry - wersionables, escribable

B Presentation -= Prope,

B Presentation -= Pr rhy
CEES §

(% brue

1= present. n

[ Erue

[y,

m
i@i
4
(O |

£
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EMF GENMODEL Component

& Java - testEMF.genmodel - Eclipse SDK

File Edit Mavigake Search Project Run  Generator  Window  Help
5 - B % -0 - @ - E lEmcvs Reposito... | &7 Java
BT - |-
[# Package Explorer 22 Hierarchy S = 3
=l 1= lexgrid-commons-model  [tomserwao] —I-|Ea TestEmMF
+ [y bkl +- #F Schemes
= [y masker +- #} Service
g builkins.xsd 1.8 (Binary) +-- @ Ldap
:"E codingSchemes. xsd 1.6 {ASCII -kky) +-- ## Builtins
G commonTypes.xsd 1.7 (ASCII -kky) +-- f#f Domains
5 concepts.xsd 1,10 (ASCIT -klee) - #8 Marning
5 dap.xesd 1.2 (ASCIT -klev) + Hi Relations
g naming.xsd 1.8 (Binary) = ## Concepks
55 relations.xsd 1.4 (ASCIT -kked I =|
G service.xsd 1.6 (ASCII -kky) EH <Comment -= Property
g walueDomains.xed 1.4 (ASCIT -kka) +- 5 Concepts
:"E wversions.xsd 1.3 (ASCIT -kl +- H Definition -> Property
[y rose B Instroction ->= Property
+] [& =i + E Presentation -= Properky
= =4 testEMF +- H Property
=28 src +- & DocumentRook
= f2 model + @ Wersions
ﬁj org.grid.lex.schema. _2004._02.lex. grid.builtins.ec =+ |} Types
# org.agrid.lex.schema. 2004, _02.lex, grid.coding, emes, ecare
HD org.grid.lex.schema. _2004._02.lex. grid. on.types.ecore
@ org.grid.lex.schema. _2004._02.lex. grid. Ccepks.ecore
@ org.grid.lex.schema. _2004._02 . lex.ggf.ldap.ecare
ﬂj org.grid.lex.schema. _2004._02.le; rid.naming. ecore
# org.grid.lex.schema._2004. _0, .grid.relations.ecore
#] org.grid.lex.schema._2004, .grid.service . ecore Problems | Javadoc | Declaration | =] Properties 23 = 3 = = 08
@ org.grid.lex.schema. _ _0z.lex. grid.walue.domains . ecore
# org.arid.lex.schema. 0. _02.lex. grid.versions.ecore [FIrEEEEss | U l
bestEMF.genrmodel = SEE - -
i E‘ JRE_LIE - C:\Pragram Files)Javalirel.5.0_03libire. jar = EditCIass B codedEntry - = YersionableAndDescribable
Image Ui brue
o Outline EE — g Label Feature = FfirstWersion : TsBaolean
an outline is not available. Provider Type = singleton
Selected object: CodedEntry - = YersionableandDescribable
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EMF GENMODEL Component

& Java - testEMF.genmodel - Eclipse SDK

[ testEMF.genmodel X

= fa TestEMF

+

E R R R e B

# Schemes

1 Service

1 Ldap

f## Builtins

## Domains

1 Maming

1 Relations

1 Concepts

CodedEntry - = YersionableAndDescribable
Comment -2= Properky
Concepks

Cefinition -= Properky
Instruction - Property
Presentation - > Property
Property

DacurnentR.ook

ersians

YpEs

[0 O [T 00 00 00 00 0

i
T

iescribable

Ls 52 o o

alue

H CodedEntry - = YersionableAndDescribable

P brue
b Firstversion : TsBoolean
= Singleton

Selected object: CodedEntry - = YersionableandDescribable
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>

e e s R R e

HREREEEE B,

Service

Ldap

Builtin=

Comains

Maring

F.elakions

Concepks
CodedEnkry -= YersionableandDescribable
Commenk -= Properky
Concepks
Definition - = Properktyw
Instruction -= Properky
Presentation -> Properky
Properky
DocumenktRoak

rsions

Twpes

+

+

& (1 [T (1 [ [0 0 [

ol R
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Generate Implementation

TestEME

[ e (] ] ]

==
H#
H
H
H
H
H
H

+

+

+
B

=

1

N

Problems  Jaw

Properkts

B testEMF.genmodel

>

Generate Maodel C“ode
Zenerake Edit Code
zenerakte Editor Code

Generake all

zenerake Schema

Sek SO Defaulks
Run 4=

Debug As

Team

—ompare With
Replace with

Copey

X & ﬁﬁf o

Refresh
Show Properties YWiews

¥ ¥ vy rvr

Describable

Generates
Implementation

=5 o4

alue
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— 5= testEMF

=55 =

+ model
arg.grid.lex.schema. 2004, _0z.lex.grid. builtins
arg.grid.lex.schema. 2004, _0z.lex.grid. builtins . imnpl
arg.grid.lex.schema. _Z00<4. _0z.lex.grid. builtins . ukil
arg.grid.lex.schema. 2004, _0z.lex.grid.coding. schemes
arg.grid.lex.schema. 2004, _0z.lex.grid.coding . schemes.impl
arg.grid.lex.schema. 2004, _0z.lex.grid.coding . schemes. ukil
arg.grid.lex.schema. 2004, _0z.lex.grid. common. bvpes
arg.grid.lex.schema. _Z00<4. _0z.lex.grid. common. bvpes. impl
arg.grid.lex.schema. 2004, _0z.lex.grid. common. bwpes, ukil
arg.grid.lex.schema. 2004, _0z.lex.grid.concepks
arg.grid.lex.schema. _Z00<4. _0z.lex.grid.concepts.impl
arg.grid.lex.schema. 2004, _0z.lex.grid.concepks. ukil
arg.grid.lex.schema. _Z0o04. _0z.lex.grid.ldap
arg.grid.lex.schema. 2004, _0z.lex.grid.ldap.impl
arg.grid.lex.schema. 2004, _0z.lex.grid.ldap. ukil
arg.grid.lex.schema. 2004, _0z.lex.grid. naming
arg.grid.lex.schema. 2004, _0z.lex.grid. naming.impl
arg.grid.lex.schema. 2004, _0z.lex.grid. naming. ukil
arg.grid.lex.schema. 2004, _0z.lex.grid.relaktions
arg.grid.lex.schema. 2004, _0z.lex.grid.relaktions. impl
arg.grid.lex.schema. 2004, _0z.lex.grid.relakions. kil
arg.grid.lex.schema. 2004, _0z2.lex.grid. serwvice
arg.grid.lex. schema. 2004, _0z.lex.grid. serwvice.impl
arg.grid.lex.schema. 2004, _0z.lex.grid. serwice. ukil
arg.grid.lex.schema. 2004, _0z.lex.grid.walue. domains
arg.grid.lex.schema. 2004, _0z.lex.grid.walue. domains . immpl
arg.grid.lex.schema. 2004, _0z.lex.grid.walue. domains . ukil
arg.grid.lex.schema. 2004, _0z.lex.grid. wersions
arg.grid.lex.schema. 2004, _0z.lex.grid.wersions. impl
arg.grid.lex.schema. 2004, _0z.lex.grid. wersions. ukil
JRE_LIE - Z:\Program Filesilawvalirel .S5.0_0O34\libiyrk. jar
Flug-in Dependencies
build. properties
plugin. properkies

o plugin. zml
¥ = testEMF.edit
+ 522 testEMF.editor

HEERiERatRERERER R RRRaRRERET R

T o e B e e e B e B M e

-+
alm
=8

i
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— 5= testEMF

=55 =
=

mp

=
=1

i i
-¥

plugin. xml
¥ = testEMF.edit

R

uild. properties
plugin. properkies

-E:'é model

+--HF org.grid.lex.schema. _z004,_0Z.lex.grid. builtins
+ E arg.grid.lex.schema. 2004, _0z.lex.grid. builtins . imnpl
+ E arg.grid.lex.schema. _Z00<4. _0z.lex.grid. builtins . ukil
+--HF org.grid.lex.schema. _z004._0Z.lex.grid.coding. schemes
+--HF org.grid.lex.schema._z004._0Z.lex.grid.coding. schemes. impl
+--HF org.grid.lex.schema._z004._0Z.lex.grid.coding. schemes. util
+--HF org.grid.lex.schema. _z004._0Z.lex.grid. common. byvpes
+-- 3 org.grid.lex.schema._2004._02.lex.grid. common. bypes . impl
+--HF org.grid.lex.schema. _z004,_0Z.lex.grid. common. byvpes, kil
+--HF org.grid.lex.schema. _z004,_0Z.lex.grid.concepts
+--HF org.grid.lex.schema._z004._0Z.lex.grid.concepts.impl
+--HF org.grid.lex.schema._z004._0Z.lex.grid.concepks. ukil
+--HF org.grid.lex.schema._z004._0Z.lex.grid.ldap
+-- 3 org.grid.lex.schema._2004,_02.lex. grid.ldap.impl
+-- 3 org.grid.lex.schema._2004,_02.lex.grid.ldap. util
+--HF org.grid.lex.schema._z004,_0Z.lex.grid.naming
+--HF org.grid.lex.schema._z004._0Z.lex.grid.naming.impl
+-- 3} org.grid.lex.schema._z004._0Z.lex.grid.naming. ukil
+-- 3} org.grid.lex.schema. _z004._0Z.lex.grid.relations
+-- 3} org.grid.lex.schema._2004._0Z.lex.grid.relations. impl
+-- 3} org.grid.lex.schema._2004. _0Z.lex.grid.relations. util
+-- 3} org.grid.lex.schema. 2004, _0Z.lex.grid. service
+--HF org.grid.lex.schema._z004._0Z.lex.grid. service.impl
+--H} org.grid.lex.schema._z004,_0Z.lex.grid. service. Uil
+-- 3} org.grid.lex.schema._z004._0Z.lex.grid.value. domains
+-- 3} org.grid.lex.schema._z004._0Z.lex.grid.value.domains. impl
+--H} org.grid.lex.schema._z004._0Z.lex.grid.wvalue. domains . kil
+-- 3} org.grid.lex.schema. 2004, _0Z.lex.grid.wversions
+-H} org.grid.lex.schema._2004._0Z.lex.grid. versions.impl
+-H} org.grid.lex.schema._2004._0Z.lex.grid.versions. util

+| - JRE_LIE - i Program FileshJawvaljrel.5.0_03ilibiyre. jar

+--B=a Plug-in Dependencies

(

senerated
mplementation
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=]
=]
=
=

complexType HEHEE:EEEEdEntrY"}
annotation>

docwmentation>d concept code within a coding scheme or & coding scheme version<,=:xs:docwmentat i
appinfo>
<ldap:oid=dl ._-.4..1.j4.1D8.1.".-‘.13{.-"ldap:n:nid:>

<ldap:rd conceptCode-, ap:rdn=-

e/ wstappinfox
A s tannotation>

=]
=

complexContent >
extension bhase="lgCommon:versionableindbescribakbhle™>
“HS I Sequence>

“H=ielement nam‘%"presentatﬂnfbt?pe="lgCDn:presentatinn" maxooocur==""unlkhoundsd™ -
“<MSIannotatio

<ms:documentationrRepresentation of designation of the concept code-</

< S Mz rannotcation>
</ Mz relement >
xS element nae="definitcion'™

wvpe="lgCon:definition™ minoococurs=""0" maxOocurs="unlbournd

<H=s:documentation>hefinition or description of the intent of the concH
</ x=iannotation>
<fHx=ielement>

<x=relement nawsincnmment" tyEy="lgCDn:comment" minOccurs="0" maxdOccur=s=""unbounded™>
“HZ anno -

<mZ:documentationrinnotation or other note sbout the state or usage of
</ x=rannotation:
< fHx=relement>

“x=:element nam< instruction®™ >ype="lg€on:instruction" minoccurs="0" maxOccurs="unlog
“HSannotsa

“<mz:documentation>Formal or semi—formal notes about when or how Lo usd
</ s rannotation>
</ xsrelement>

“H=ielement naﬁé="prnpert?" tE¥3="lgCDn:perert?" min2ooocur=s="0" maxxoocurs=""unkhounc=ecl >
<HSiannota

“H=s:documentation>idditional tag and assocliated wvalue that further idd
< S Mz rannotcation>
</ Mz relement >
</ xS sequenc e
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4t  org.grid.lex.schema._Z004. _02.lex.grid.concepts
“=  imporkt declarakions

=] —odedEnkry
getPresenktation()
getDeFinition)
gebtZomrmenk()
getInskrucktion()
getProperkwi )
get”oncepb”ode] )
seb”_oncepbZodeSkring)
gebt”oncepkStakbus()

sk oncepkstatus(Skring)
isIsockive()
seklsbctive(boolean)
unsektIsockive()
isSetIsockive()
iIsIsonorsy oS )
seklsanonymodsboolean)
unsetIsSnonyrmous )
isSetlsonorny nmous )

-+

o000 COOOODOPOPDODY
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*

* dgenerated

i

public class CodedEntrvImpl extends VersionaklebindDescribableIwmpl implements CodedEntry
ll."?f*

* The cached wvalue of the '{dlink #getPresentationi) <emrPresentation</em>}' containment
<V—— bhegin-user-doc —-->
<!'—— end-user-doc —-*
Asee HogetPresentationi)
Agenerated
Fordered

EREE I I

Ly
protected EList presentation = null:;

The cached wvalue of the '{@dlink #HogetDefinition() <emzDefinition</ew:>}' containment redf
< V== hegin-user-doc —-=>
< l=— end-user-doc —->
Asee HogetDefinitioni()
Agenerated

Fdordered

* % % % % %

iy

protected ELi=zt definition

null;

II."**

# The cached waluse of the '{flink HgetComment (] <em>Comment</em:>}' containment referencsd

+ 1 1 a

38



MAYO CLINIC
College of Medicine
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Generated Implementation

*

* dgenerated

i
public class CodedEntrvImpl extends VersionaklebindDescribableIwmpl implements CodedEntry

ll."?f*
* The cached wvalue of the '{dlink #getPresentationi) <emrPresentation</em>}' containment
* gl—— hegin-user-doc —->
* <£!-— gnd-user-doc —-> IVI O re
* @see HgetPresentation)
* dgenerated
*

Implementation
protected EList presentation = null: IaSS eS

l,.-'-.Hr
*# The cached waluse of the '{flink #getDefinitjon| cermxDefinition</em>} "' containment redf
* gl—— bhegin-user-doc —-> S n ap S h t
* Jl—=—= gnd-user-doc -->
* @zee fHgetDefinitcioni)
* dgenerated
+*

Later In this

protected ELi=zt definition

fos plresentatlon

% The cached wvalue of the ink #ogetComtrent (] <emrxComneht</em>}' containment referencd

+ 1 1 g a

39



MAYO CLINIC

College of Medicine

EMF at work

* Customize the implementation
* Before & After Generation

* Make EMF implementation available
by either :

* Create and include as an Archive

* Application dependent on EMF
Implementation classes.
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EMF at work

* Customize the implementation
* Before & After Generation

* Make EMF implementation available
by either :

¢ ° Create and include as an Archive

* Application dependent on EMF
Implementation classes.
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EMF at work

FMA in Protege
e SIS

Java Application (Transforms FMA)

FMA to LexGrid Model Mapping

LexGrid XML
Document
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EMF at work

FMA in Protege

Java Application (Transforms FMA)

FMA to LexGrid Model Mapping

LexGrid XML
Document
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LexGrid Model

* Developed by Mayo Biomedical
Informatics Group

* Formal model of terminology

* Explicit definition of entities &
objects used in LexGrid tooling

* Supports non-semantic entities (from
the toolkit perspective) as
name/value pair
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LexGrid Model

Information Model (partial)

describable

codingScheme

+concepts 0.1 +relations, 0.*

describable
concepts::concepts

relations::relations

+concept|1..*

versionableAndDescribable +tassociation| 1.

concepts::codedEntry describable

relations::association

+property 0..*

+sourceConcept 0..*

concepts::property
A relations::
associationlnstance

+targetConcept|0..*

associatableElement

concepts::presentation concepts::comment relations::associationTarget

concepts::definition
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LexGrid Model
Coding Scheme Node

cd codingSchemes

describable

codingScheme

7 <A\ T

+concep

dezeihzile

codingScheme

concep

+conc

versionab)

concept

+property

concey

concepts::presentation

concep

I I L T T T SN TR T T T R

wXSDattributes codingScheme: localName
wXSDattributes formalName: tsCaselgnorelA5String
wXSDattributes registeredName: registeredMame
wXSDattributes representsVersion: version
wxSDattributes defaultLanqguage: defaultLanguage

supportedLanguage [1..°]: suppoertedLanguage [1..-1]
supportedAssociation [0..*]: supportedAssociation [0..-1]
supportedAssociationQualifier [0..*]: supportedAssociationQualifier [0..-1]
supportedCodingScheme [0..%]: supportedCodingScheme [0..-1]
supportedConceptStatus [0.."]: supportedConceptStatus [0..-1]
supportedContext [0..*]: supportedContext [0..-1]

supportedDataType [0..*]: supportedDataType [0..-1]

supportedFormat [1..*]: supportedFormat [1..-1]

supportedProperty [1..*]: supportedProperty [1..-1]
supportedRepresentationalForm [0..*]: supportedRepresentationalForm [l]..-"

=3 =4
localName [1..*]: localName [1..-1]

source [0..*]: source [0..-1]

wXSDattributes approxNumConcepts [0..1]: tsinteger [0..1]
wXSDattributes isMative [0..1]: tsBoolean [0..1]

copyright [0..1]: tsCaselgnoreDirectoryString [0..1]

ndescribable

+

entityDescription [0..1]: entityDescription [0..1]

46



MAYO CLINIC
College of Medicine

LexGrid Model

Information Model (partial)

describable

codingScheme

+concepts 0.1 +relations, 0.*

describable
concepts::concepts

relations::relations

+concept|1..*

versionableAndDescribable +tassociation| 1.

concepts::codedEntry describable

relations::association

+property 0..*

+sourceConcept 0..*

concepts::property
A relations::
associationlnstance

+targetConcept|0..*

associatableElement

concepts::presentation concepts::comment relations::associationTarget

concepts::definition
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LexGrid Model
Coded Entry

describable

cd codingSchemes

codingScheme

+concepts 0.1 +relations, 0.*

describable
concepts::concepts

relations::relations
+conceptTl..*
+association | 1..*

sionableAndDescribable

e

concePis::codedEntry

| \ relations::association
versionable And Desoqhahle

+pgperty 0

co\epts;:pr concepts::codedEntry

A+ «XSDattribute» conceptCode CconceptCode )
«XSDattribute» conceptStatus [0..1]: TocalName [0..1]

«XSDattribute» isActive [0..1]: tsBoolean [0..1]

+ «XSDattribute» isAnonymous [0..1]: tsBoolean [0..1]

+ + +

concepts::presentation 60ncep[s..commem | [oTTOTTS BSSTeTa T T ATy e T

concepts::definition
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LexGrid Model

Information Model (partial)

describable

codingScheme

+concepts 0.1 +relations, 0.*

describable
concepts::concepts

relations::relations

+concept|1..*

versionableAndDescribable +tassociation| 1.

concepts::codedEntry describable

relations::association

+property 0..*

+sourceConcept 0..*

concepts::property
A relations::
associationlnstance

+targetConcept|0..*

associatableElement

concepts::presentation concepts::comment relations::associationTarget

concepts::definition
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LexGrid Model

Concept Property

describable

codingScheme

+concepts 0.1 +relations, 0.*
concepts::concepts describable
relations::relations
+conceptTl..* o ’ —
versionableAndDescribable C =- }El'ly'
conceptsi:codecSs + aXSDattributQy property: localName
+ wXSDattri Uy o A
o | o |+ text[o.. m
concepts::property o kb [']"1. ’ e
+ wXSDattributen dataType [0..1]: localName [0..1]
A T usageContext [0.."]: localName [0..-1]
+ source [0..]: source [0..-1]
+ wXSDattributen language [0..1]: language [0..1]
+ wXSDattributen presentationFormat [0..1]: localName [0..1]
concepts::presentation concepts::comment relations::associationTarget

concepts::definition
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LexGrid Model
CodedEntry Node

= \Il IgCon: concepts "Concepts"

= @ concept "ET257" <
----- ® lgCommon entityDescription Protein CO nc ept CO d €
= @ presertation "te:qtualpreserm\
o ) text Protein
comment "comment” CO n C ept N a.m e

.—.
i
v il

----- @ text Protein iz & macromolecule which

= @ IgConproperty "has_mass” \
b ® tet tm =

= @ IgCon: property
L ) text 3-dimension
lgCon: property "has_dimension”
Lol text true
IgCon: property "has_inherent_Z-0shape" Property Va-l ue
e ) texd true
2 IgCon:property “"has_bouncdare”

e ) text true
concept "GE543"
o i lgCommon: entityDescription Plasma cell membrane protein
ﬁ presentation “textualPresentstion”

o @ text Plasma cell membrane protein
- @ oresentatinn "“testualPresertatinn”

Property Name

.—.
N
-@

H
i
-0

M
(]
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LexGrid Model
Association Node

describable

cd relations

relations

+associationT1..*

association

describable

«XSDattribute» association: localName

«XSDattribute» forwardName: tsCaselgnorelA5String
«XSDattribute» isAntiReflexive [0..1]: tsBoolean [0..1]
«XSDattribute» isAntiSymmetric [0..1]: tsBoolean [0..1]
«XSDattribute» isAntiTransitive [0..1]: tsBoolean [0..1]
«XSDattribute» isFunctional [0..1]: tsBoolean [0..1]
«XSDattribute» isReflexive [0..1]: tsBoolean [0..1]
«XSDattribute» isReverseFunctional [0..1]: tsBoolean [0..1]
«XSDattribute» isSymmetric [0..1]: tsBoolean [0..1]
«XSDattribute» isTransitive [0..1]: tsBoolean [0..1]
«XSDattribute» isTranslationAssociation [0..1]: tsBoolean [0..1]
«XSDattribute» reverseName: tsCaselgnorelA5String
«XSDattribute» targetCodingScheme [0..1]: localName [0..1]

+sourceConceptT0..*

associationlnstance

+ 4+ o+ o+ o+ o+ o+

+ «XSDattribute» sourceCodingScheme [0..1]: localName [0..1]
+ «XSDattribute» sourceConcept: conceptCode

+targetConcept|0..*

associatableElement

associationTarget

+ «XSDattribute» targetCodingScheme [0..1]: localName [0..1]
+ «XSDattribute» targetConcept: conceptCode
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LexGrid Model
Association Node

cd relations

describable

relations

+associationT1..*

describable

association

+ 4+ o+ o+ o+ o+ o+

«XSDattribute» a
«XSDattribute® forwardName: YysCaselgnorelA5String
«XSDattribute» 157w e [0..1]: tsBoolean [0..1]
«XSDattribute» isAntiSymmetric [0..1]: tsBoolean [0..1]
«XSDattribute» isAntiTransitive [0..1]: tsBoolean [0..1]
«XSDattribute» isFunctional [0..1]: tsBoolean [0..1]
«XSDattribute» isReflexive [0..1]: tsBoolean [0..1]
«XSDattribute» isReverseFunctional [0..1]: tsBoolean [0..1]
«XSDattribute» isSymmetric [0..1]: tsBoolean [0..1]
«XSDattribute» isTransitive [0..1]: tsBoolean [0..1]
«XSDattribute» isTragpslationAssociation [0..1]: tsBoolean [0..1]
«XSDattributgg reverseName: $sCaselgnorelA5String
«XSDattribute» stoel cheme [0..1]: localName [0..1]

+sourceConceptT0..*

associationlnstance
«XSDattribute» sourceCodingScheme [0..1]: local 0..1]
«XSDattribute» sourceConcept: conceptCode

+targetConcept|0..*

associationTarget

«XSDattribute» targetCodingScheme [0..1]: localName [0..1]
«XSDattribute» targetConcept: conceptCode

associatabIeEIemanty

_~-3Source concept

- Target

(concept/ Data)
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LexGrid Model
Association Node

=ociation "regional_part”

= source_oncept U20594"

----- @ tarogetConcept T 54"
----- @ targetConcept TS5
----- @ targetConcept "T153"
----- @ tarcgetConcept T3
----- @ targetConcept "T1EE"
----- @ targetConcept T S54"
----- @ targetConcept T1ET
----- @ targetConcept "Y1 EE"
----- @ tarogetConcept "T151"

Zassociation associat
=gourceConcept =
=targetConcept ia
=targetConcept ia
=targetConcept ia
=targetConcept ia
=targetConcept ia
=targetConcept ia
=targetConcept ia "T1av =
=targetConcept targetCon "T1aa" =
=targetConcept iaroeiConcept="v181"=
=fsourceConcept=

Fame="regional_pant" reverselame="regional_par_of'=

oncept="v154"=
E I="r155"=
F1 83
it="¥185"=
T BE" =
ept="7184"=

u
u
u
af
u
u
L ERE

=-- SOME MORE ASSOCIATION INSTANCES HERE --=

=fassociation=
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LexGrid Model
Association Node

I s=ociation "regional_part" Bodv (has reqional parts) Source
=l @ =ourceConcept "20394" Head
----- @ tarogetConcept T 54"
..... n=r n NeCk
@ targetConcept TS5 )
----- ® targetConcept "71E3" Upper limb
----- ® targetConcept 785" Right Upper limb
----- @ targetConcept "T1EE" L eft Upper limb >- Targ ets
----- @ targetConcept T S54" Lower limb
----- @ targetConcept T1ET . .
..... ® tsrgetComcept 7185 Right Lower limb
----- ® targetConcept "7151" Left Lower limb
Trunk ~/
=gssociation association="regional_part" iorvardtame="regional_part' reversetame="regional_part_of'=
=gourceconcept = oncept="20394"=
=targetConceptiarg af ="7154"f=
=targetConcept ia ="T1aa5"=
=targetConcept ia T183"=
=targetConcept ia ="Tr18a"f=
=targetConcept ia ="T186"=
=targetConcept ia ="T184"=
=targetConcept ia T1av' =
=targetConcept (arg ="r188"=
“targetConcept targetConcept="7181"f=

=fsourceConcept=
=l-- BOME MORE ASS0CIATION INSTAMCES HERE --=

=fassociation=
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LexGrid Model

http://informatics.mayo.edu

MAYO CLINIC
College of Medicine

> LexGrid
What's Mew
Quick Start Links
[3] about LexGrid
[3 Represent Content
[3] Access and Edit Cortent
[>] Publish Cortent
1> pemos
Downloads
Ahout Us

The Lexical Grid

Informatics

Search | Informatics
What's Mew Drowenlo

I

EEEEEEE R
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Class Hierarchy

FMA (Protégé)

:THING

ISYSTEM-CLASS
(SYSTEM-CLASS

| 2

>

P @ Anatomical entity
¥ © Attribute entity

>

vy

YyYVYyYYYYYY

>

YyYVYyVYyYYVYY

@ Concept name

@ Structural relationship value
@ Physical state value

@ Physical property value
@ lon content value

@ Physical state

@ Organ part phenotype

@ Cell morphology

@ Cell surface feature

@ Cell shape type

© Anatomical measurement
@ Functional joint type

@ Anatomical morphology value

@ Physical attribute relationship

@ Anatomical transformation entity
@ Dimensional entity

@ Spatial association value

@ Miscellaneous term

@ Biological entity
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Class Hierarchy

FMA (Protégé)

:THING

-3 :SYSTEM-CLASS
> SYSTEM-CLASS
p O Anatomical entity
v ; ;

=

& Concept name

P O Structural relatiorigpip value

v
.

0 Physical state value

v

@ Physical property valu
@ lon content value

@ Physical state

@ Organ part phenotype

o~

@ Cell morphology

=

0 Cell surface feature

=

-

© Cell shape type

@ Anatomical measurement
@ Functional joint type

@ Anatomical morphology value

VYVYYVYYYYY

@ Physical attribute relationship
O Anatomical transformation entity

@ Dimensional entity

@ Spatial association value

@ Miscellaneous term

YyvYyyYywyy

@ Bioclogical entty

Root Nodes

sAnatomical entity

*Attribute entity

sAnatomical transformation entity
Dimensional entity

eSpatial association value
*Miscellaneous term

eBiological entity

“Concept name” -«

Has > 130,000 instances
correspond to FMA
concept names & add
more information to them
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FMA Mapping to LexGrid

* Both Protégé CLS and Protége
Instance map to LexGrid Coded Entry

* Meta-Class / CLS / Instance
distinction in FMA model iIs
pragmatic decision — not
“ontological”

* Most FMA classes are both

* Exception is “Concept name”,
which is strictly descriptive
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FMA Mapping
Classes and Instances

¥ 5 Organpart (75230
B % Organ component (97
b . Region of organ component (165)
¥ &% Organregion (27)
B 2% Orogan region with fixed fiat boundary (755
b 2% Organ region with floating fist bound (104
¥ O Tissue (8)
¥ % Epithelium (7)

¥ 2% Unilaminar epithelium (3

B S Mesothelium (2)

% Pulmonary alveolar epithelium

&% Parietal layer of glomerular capsule
b L Simple cuboidal epithelium (5)
B 2 Simple columnar epithelium (5)
B O Muttilaminar epithelium (5)
b L Atypical epithelium (5)

;,i. Mesnt!elium

+% Parietal layer of glomerular capsule
+% Pulmanary alveolar epithelium
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FMA Mapping to LexGrid
Slot Type decides Category

Slot type in FMA

LexGrid

String with values
“Preferred name”,
“name”,
“Synonyms”,

“Eng-Equivalent”

Presentation

String with other
values

Property
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College of Medicine

FMA Mapping to LexGrid
Slot Type decides Category

Slot type in FMA LexGrid
“definition” Definition
:Documentation Comment
Protégé CLS or Association
Instance
Boolean Property {true | false}
Other Property
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College of Medicine

FMA Mapping to LexGrid
Slot Type decides Category

Slot type in FMA

(Instances of
‘Concept name’)

LexGrid

“Authority”
“Source”
“Language”
“TA ID”
“Eponym?, ...

Presentation or Its
attributes
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EMF at work

FMA in Protege

Java Application (Transforms FMA)

FMA to LexGrid Model Mapping

LexGrid XML
Document
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EMF at work

FMA in Protege

Java Application (Transforms FMA)

FMA to LexGrid Model Mapping

FMA

LexGrid XML
Document
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EMF at work

FMA in Protege

Java Application (Transforms FMA)

v, ¥

FMA to LexGrid Model Mapping

FMA

i& NOW

Create objects
Eexerid x:ﬂL using Generated
REDRE EMF Classes

AND

Generate XML
output file %
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EMF at work
Generated Implementation Classes

— 5= testEMF

=55 =
=

+
E|I m
o

i i
-¥

o

uild. properties
plugin. properkies
plugin. xml
¥ = testEMF.edit

R

-E:'é model
+--HF org.grid.lex.schema. _z004,_0Z.lex.grid. builtins
+ E arg.grid.lex.schema. 2004, _0z.lex.grid. builtins . imnpl
+ E arg.grid.lex.schema. _Z00<4. _0z.lex.grid. builtins . ukil
+--HF org.grid.lex.schema. _z004._0Z.lex.grid.coding. schemes
+--HF org.grid.lex.schema._z004._0Z.lex.grid.coding. schemes. impl
+--HF org.grid.lex.schema._z004._0Z.lex.grid.coding. schemes. util
+--HF org.grid.lex.schema. _z004._0Z.lex.grid. common. byvpes
+-- 3 org.grid.lex.schema._2004._02.lex.grid. common. bypes . impl
+--HF org.grid.lex.schema. _z004,_0Z.lex.grid. common. byvpes, kil
+--HF org.grid.lex.schema. _z004,_0Z.lex.grid.concepts
+--HF org.grid.lex.schema._z004._0Z.lex.grid.concepts.impl
+--HF org.grid.lex.schema._z004._0Z.lex.grid.concepks. ukil
+--HF org.grid.lex.schema._z004._0Z.lex.grid.ldap
+-- 3 org.grid.lex.schema._2004,_02.lex. grid.ldap.impl
+-- 3 org.grid.lex.schema._2004,_02.lex.grid.ldap. util
+--HF org.grid.lex.schema._z004,_0Z.lex.grid.naming
+--HF org.grid.lex.schema._z004._0Z.lex.grid.naming.impl
+-- 3} org.grid.lex.schema._z004._0Z.lex.grid.naming. ukil
+-- 3} org.grid.lex.schema. _z004._0Z.lex.grid.relations
+-- 3} org.grid.lex.schema._2004._0Z.lex.grid.relations. impl
+-- 3} org.grid.lex.schema._2004. _0Z.lex.grid.relations. util
+-- 3} org.grid.lex.schema. 2004, _0Z.lex.grid. service
+--HF org.grid.lex.schema._z004._0Z.lex.grid. service.impl
+--H} org.grid.lex.schema._z004,_0Z.lex.grid. service. Uil
+-- 3} org.grid.lex.schema._z004._0Z.lex.grid.value. domains
+-- 3} org.grid.lex.schema._z004._0Z.lex.grid.value.domains. impl
+--H} org.grid.lex.schema._z004._0Z.lex.grid.wvalue. domains . kil
+-- 3} org.grid.lex.schema. 2004, _0Z.lex.grid.wversions
+-H} org.grid.lex.schema._2004._0Z.lex.grid. versions.impl
+-H} org.grid.lex.schema._2004._0Z.lex.grid.versions. util
+| - JRE_LIE - i Program FileshJawvaljrel.5.0_03ilibiyre. jar
Flug-in Dependencies

(

senerated
mplementation
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EMF at work

Generated Implementation Classes

+ 5% org.lexarid. commons. emf, base, Ut
+ E arg.lexgrid, commons, emf,base, xml
- E]a arg.lexgrid. commons, emf, codingschemes
EE, Coding3cheme. java 1.4 (ASCIT -kky)
DE, Codingchemes.java 1.3 (B3CIT -kky)
DE, CodingschemesFackary java 1.3 (ASCIT k)
Ea CodingschemesPackage java 1.7 (A5CIT k)
EE, CodingSchemeersion.java 1.4 (ASCIT -kkv)
1] Versions java 1.3 (ASCIT -Kkv)
E]a arg.lexgrid. commons, emf codingschemes. impl
E]a arg.lexgrid. commons, emf codingschemes, service
E]a arg.lexgrid, commans, emf, codingschemes, Lk
E]a org.lexgrid, commons, emf, concepts
[} CodedEntry.java 1.3 (ASCII-kkv)
L1 Comment.java 1.3 (ASCIT k)
EE, Concepts.java 1.3 (A3CI -k
EE, ConceptsFackory java 1.3 (BT k)
DE, ConceptsPackage.java 1.5 (BSCI k)
DE, Definition.java 1.3 (A3CIT -k
1} Instruction.java 1.3 (ASCIT k)
E% Presentation.java 1.3 (A3CIT -kky)
+ EE, Property.java 1.3 (ASCIT -k
+ % arg.lexgrid. commans, emf,concepts.impl

+]-- [ [ [F]--[F-[F

+- [+

+

i
+]--[F] - [F - [F] - [F] - [

+

* @dgenerated

*f
“public interface MalshbileEaai=EE-adaday extends EFactory
II."'.\".\'
¥ ¢l-- begin-user-doc -->
¥ gl-— end-user-doc -->

¥ @dgenerated
u
String copyrighkt = "Copyright: (o) Z004-2005 Mayo Foundation

."II**
* The singleton instance of the factory.
¥ g l-— hegin-user-doc --»

¥ ogl—— pnd-user-doc -->
* @generated
i

CodingschemesFactory eINSTANCE = new org. lexgrid.conmons.emt

= II."'.\".\'
T Returna a new object of class '<emrCoding Schewes</etw:' .
¥ ¢ l-- begin-user-doc -->

# == pnd-user-doc -->
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Generated Implementation Classes

T Jjﬁ T e T, LT T T, L, KT

EE org. lexgrid . commons,emf . codingschemes

DE, CodingScheme.java 1.4 (ASCI -kky)

DE, CodingSchemes.java 1.3 (ASCIT -key)

DE, CodingschemesFactary.java 1.3 (ASCIT -kkv)
DE, CodingschemesPackage.java 1.7 (ASCI -kky)
DE, CodingSchemelersion.java 1.4 (ASCIT -kky)
DE, Wersions.java 1.3 (ASCIT -kky)

E]a org.lexgrid.commans. emf . codingschemes. impl
E]a org.lexgrid.commans . emf, codingschemes, service
E]a org.lexgrid.commans . emf codingschemes, Ukl

E]a org.lexgrid.commans . emf, concepts

I} CodedEntry java 1.3 (ASCI -kky)

LI} Corment.java 1.3 (ASCI -Hky)

EB Concepts.java 1.3 (B3CIL -key)

DE, ConceptsFactory.java 1.3 (ASCIL -kky)

DE, ConceptsPackage.java 1.5 (ASCI -kky)

DE, Definition.java 1.3 (ASCI -kky)

LI} Instruction.java 1.3 (ASCIL k)

DE, Presentation.java 1.3 (ASCII -kkv)

DE, Property.java 1,3 (ASCI -kky)

+ ﬂa org. lexgrid . commons..emf.concepts.impl

+- 1 org.lexarid . commans. emf, concepts, uti

+]--[F][*
+]--[F]- - [F]- - [F]- - [F]- - [F

+]--[F]--[F] - [F] - [F] - [F] [

+

+

TOEETE UL, IEEQL 10, TUIIIILS . EI0L . TU LIS TS . O LIS TIETD
¥ dgenerated
iyl
“public interface CodingschetresPackage extends EPackadge!
ftt
¥ ol== hegin-user-dog -->
¥ ogl—— end-user-doc --»
¥ @generated
iy
String copyright = "Copyright: (o) 2004-2005 Mayo Fouy

f##
¥ The package namespace URI.
¥ {l—— hegin-user-dog -->
* ¢!-- end-user-doc -->
¥ dgenerated
iyl
dtring eNS URI = "http://LexGrid.orgy/schema/2004/02/L

fﬁ#

¥ The package namespace name.

kil | | L L - 11 o [T
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Generated Implementation Classes

1 v
+ Hﬂ or g, egrid.commons. emf codingschenes, mpl

F,
+ Hﬂ org.lesgrid.commons. emf codingschenes, service
+ Hﬂ org.lezgrid.commons. emf codingschennes, Ut

- Hﬂ or g, lesgrid.commons, mf concepts

+/- I} CadedEntry.java 1.3 (ASCH k)

¥ _]E,Enmment.java 1.3 (BSCIT k)

¥ ]a Concepts.java 1.3 (ASCI -kky)

¥ ja ConceptsFactory. java 1,3 (ASCI -kky)

¥ ja ConceptsPackage.java 1.5 (ASCIT -kky)

+ _]E,Definitinn.java 1.3 (RSCI -kky)

+ Blmmﬂmmﬁwlﬂ(mﬂbwﬂ
+ ]}Fmsmtaﬁmmﬁwa 1.3 (ASCI -khy)
+ _]E,Prnperty.java 1.3 (ASCI k)

+ ﬁﬂ org.esgrid.commons. emf concepts.impl
+ Hﬂ org.esgrid.commons. mf concepts. Ut
+ Hﬂ org.esxgrid.commons. emf relations

* dgenerated
)
“public interface Presentation extends Property |
f."H‘
* ¢1-- hegin-uzser-doc --»
# g l-- pnd-user-doz --»
* dgenerated
B
String copyright = "Copyright: (o) 2004-2005 N

= II.'".'."H

=+

Returns the value of the '<emx<h>Iz Preferrs
The default value iz <codex"false™:/codes,
+!-= hegin-user-doc --:

=+

=+

=+

£ 1-- end-user-doc -->

=+

£{1-- hegin-model-doc --»
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Factory Classes

private CodingschemesFactory [sehiladeas

= new CodingschemesFactoryInmpl();

private BelationsFactory relationsFactory = new BelationsFactoryImpl(),
private ConceptsFactory conceptFactory = new ConceptaFactoryImpl():
private NamingFactory naweFactory = new NamingFactoryImpl(],
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Create Coding Scheme

CodingIochermses oo lass = muall

initc (kKo :

Creates Coding Scheme

——

cEolass = ocsFactory.createCodingschermn= () -
CcEolass..sSsetCodingSochernese [ TTFRMAatt) -

cEolass..setFormaliWames (("Foundationsal Model of anstomy™) -
csclass..secRegistceredame (fuarn:oid: 2. 1le.53320 .1 .. 11383 .5, 119 2
o lass..setchefaultLlLangusge [ "Engli=h=™) -
cEolass..setRepresentsVersionn(1l.o2 O™ -
cEoclass..dgetlLocalNames ()] -add ] "TTFHMAatrty -

EFELi=t supportcedLanguadges = osclass.gectiupportedLlLanguadge ] o2
SupportedLanguage lang == naaneFactorvy.cocreastceSupportcedLlancuscgs () -
lang.setclLocalName [ ""Encrlis=sh»™) -

lang.setcldrmn(f"arntoid:2 . 1le. 5320 101153853 . 6.531=11"]

T

supportcedLlLanguage=s..add ([ Larnog) -

lang = naummeFactory.createfupportedlancguasge () -

lang.setcLocalame [ "Lat i) -

lang.=eclUrn(urn:oid::=2.1l6. 5320, 1. 1138553 . 6.S3: 1)

L1

supportcedLlLanguage=s..add ([ Larnog) -

ELi=t =supportedFormats = osolass.JgetSupportcedFormasat () -
PrepareSupportedForinmats (supportedFormmats) -

EFELi=st =supportedDataType=s =

cEoclass..getSupportedDataType () -

prepareupportedlataTTvpes (supportcedDbhatcaTypes) -
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EMF at work
Create Concept

CodedEntry con = conceptFactory.createCodedEnteyi() ;
Coh.SetConceptCode (conceptCode) ;

String description = getEntitvyDescriptionFromcbh] (concept) ;
if (description '= null)
con.setEntitylDescription(description) ;

Cormment [] comments = getCommmentsFromlh] (concept) :
if (conments '= null)
for(int i = 0; i < comments.length; i++4]
con.getProperty () .add (comments[1] ) :
Definition [] definitions = getbhefinitionsFromdbh] (concept)
if (definitions '= null)

fori(int i = 0; 1 < definitions.length; 1i++])
con.getProperty () .add(definitions[i]):

proceszshlots (concept, con, false) !
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Create Relation

Ad Relations
allbRelations = relationsFactory.createRelations() !
allFelations .setbhc("relations");

Jf Creating the relation instance

firstRelation = ocsclass.getRelations():;
firstRelation .add(allBRelations | :
allhssociations = allRelations .getldssociation():

/f Add HasIubtvype

hasiubTypelssocClass = relationsFactory.createlssociation():;
hasoubhTypelssocClass .setissociation ("Thassubtype™)
hasoubTypelssocClass .setForwardiame ("hassubtype™) ;
hascubTypeldssocClass .setBReverselame (Fis4™) ;
hasiubTypelssocClass .setIsTransitive (true) ;
hasiubTypelssocClass .setlsSymmetric (false)
hasiubTypelssocClass .setIsBReflexive (true)

allissociations .add(hasSubTypelssocClass ]!

relations .add(firstRelation ) ;
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XML Serialization

ENLRezource xmlrsc = new ZMLResourcelmpl();

lrae, gettontenta () add caclass); "\\\\\\\\\\\\\\\\\\

SNLMap wapping = getZMLMappings(); These classes are from ECORE framework

e.g.

package org.eclipse.emf.ecore.xmi.impl

if (wapping '= null)

{
Hap np = new HashMapi();
{[8yatem, out, println("Got the wappings...");
mp. put (AMLResource. OPTION XML MAP, wapping);
xulrse. save (new FileQutput3tream("testFML. xwl™), up),
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FMA in Protege

Java Application (Transforms FMA)

FMA to LexGrid Model Mapping

FMA

LexGrid XML
Document
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FMA (LexGrid XML Snapshot)

=%xml wversion="1.0" encoding="A5CI|"7?=

=coding=sSchemea " F il "Foundational Model of Anatomy” "urnoid:2.16.840.1.113883.65.119"
=localMName=FMA=flocalMName:=
=supportedLanguage "urnoid: 2168401 1138283 6. 284 en"~English=/supportedLanguage=
=supportedLanguage "urnoid:2 16.240.1 113288323 6. 84 1a"=Latin=rsupportedLanguage=
=supportedLanguage "urnioid:2.16.840.1 .11 3883 6. 84 de"=Geaerman=/supportedLanguagea=
=supportedLanguage "urnoid: 216 28401 1138833 6. 84 es"=Spanish=fsupportedLanguage=
=supportedLanguage "urnoid:2 16.240.1 1132882 6. 84 M =French=rsupportedLanguage=
=supportedLanguage "urnioid:2.16.840.1.11 3883 6. 84 ru"=Russian=fsupporedlLanguage=
=supportedLanguage "urnoid: 2168401 1138283 6. 284 . Greek'=Greek=/fsupportedLanguage=
=supportedLanguage "urnoid:2 16.240.1 11328832 6. 84 talian"=talian=fsupportedLanguage=
=supportedLanguage "urnioid:2.16.840.1.11 3883 6. 84 Filipino"=Filipino=fsupponedLanguage>=
=supportedLanguage "urnoid: 2162401 1132283 6. 284 Japanese"=Japanese<SsupportedLanguage=
=supportedLanguage "urnoid:2 16.8240.1 1132882 6,84 Chinese"=Chinese=rsupportedLanguage=

=supportedFarmat "urnioid:2.16.840.1.113883.6.1 0text_plain"=text_plain=rsupportedF armat=
=supportedProperty=comment=rsupportedPraperty=
=supportedProperty=definition=rsupportedFroperty=
=supportedProperty=instruction=fsuppartedProperty=
=szsupportedProperty=textualPresentation=/supportedFropeary=

=supportedPFroperty "urnoid: 2 16.240.1 1138832 6,119 =10t synonym"=slot_synonyim=fsupportedFroperty=
=supportedProperty "urnioid:2.16.840.1.113883 6,119 dimension"=dimension=rsupparedProparty=
=supportedProperty "urnoid:2 16 8401 1138283 6.1 19 has_dimension"shas_dimension=rsupportedPropearty=
=supportedFroperty "urnmoic:2.16.840.1.113882.6.11 9 has_boundan=has_boundary=isupportedFroperty=
=supportedProperty "urnoid:2.16.840.1.113883.6.11 9 has_mass"=has_mass=,supporedProperty=
=supportedProperty "urnoid:2 16 8401 113883 6 119 has_inherent_32-0D_shape"=shas_inherent_3-D_shape=rsupportedProperty=
=supportedFroperty "urnmoic:2.16.840.1.1138832.6.11 9 physical_state"=physical_state<isupportedFroperty=
=supportedProperty "urnmaid: 2 16.840.1.113883.6.11 9 palarity=palarity=rsupportedProperty=
=supportedProperty "urnoid:2 16 8401 113883 6.1 19 state__of_determination"=state_of_determination=rsupportedProperty=
=supportedFroperty "urnioid:2.16.840.1.112883.6. 119 cell_appendage_ivpe'=cell_appendage_type<isupportedFroperty=
=supportedProperty "urnioid:2.16.840.1.113883.6.11 9 contact_tvpe"=contact_tvpe</supportedPraopearty:=
=supportedProperty "urnioid:2 16 8401 113883 6. 119 coardinate"=coardinate=fsupportedProperty=
=zsupportedProperty "urnoid:2.16.840.1.11328832.6.1 1 9 aterality" =laterality=fsupportedProperty=
=supportedProperty "urnioid:2.16. 8401 113883 6. 119 adjacent'=adjacent=/supportedPrapearty:=
=supportedProperty "urnoid:2 16 8401 113883 6 119 anatamical_arbitran®=anatomical_arbitrary=fsupportedProperty=
=zsupportedProperty "urnoid:2.16.840.1.11328832.6.11 9 partition"=partition=rsupportedProperty=
=supportedProperty "urnioid:2.16. 8401 113883 6. 119 shared_unshared"=shared_unshared=,supportedProperty=
=supportedProperty "urnioid:2 16 8401 113883 6 11 9wview'=view=fsupportedPFPropearhy=
=zsupportedProperty "urnioid:2.16.840.1.112883.6. 119 percentage"=percentage=fsupportedProperty=
=supportedProperty "urnioid:2. 16 8401 113883 6. 119 number_of_pairs_per_nucleus"=number_of_pairs_per_nucleus=fsuppontedProperty=
=supportedProperty "urnoid:2 16 8401 113883 6 119 ploidy'=ploidy=/supportedPropearty=
=zsupportedProperty "urnoid:2.16.840.1.1128832.6.1 1 9. state"=state=/supportedProperty=
=supportedProperty "urnioid:2.16. 8401 113883 6. 119 cell_laver'=cell_layver=rsuppoartedPropery=
=supportedProperty "urnioid:2 16 8401 1138283 6 119 has_trunk"=has_trunk=/'supportedFPraperty=
=zsupportedProperty "Urnoid:2.16.840.1.1128832.6. 119 has_bhranch"=has_branch=fsupportedProperty=
=supportedProperty "urnioid:2. 16 8401 113883 6119 has_shape_tvpe"=has_shape_tvpe<isuppartedProperty=
=supportedSource "urnoid:2 16 8401 113883 61159 Alberts_94"=Alberts_S4=rsupportedSources
=suUpportedSource "urnioid:2.16. 84011132883 6,119 Bloorm___Fawcett_94"=Bloom__Fawcett_94=/supporedSource=
=sUupportedSaource "urnmoid: 2 16.840.1.113883 6119 Fawcett_81"=Fawcett_81=rsupportedSource=
=supportedSource "urnoid:2 16 8401 113883 6119 Grays_99"=Grays_H99=fsupportedSource=
=suUpportedSource "urnoicd:2.16.840.1.11328823.6.119:Gene_ontology'=Gene__Ontology=/supportedSource=

=supporedSource "urnioid: 2 1628401 1132222 6119 Cornelius_Rosse"=Cornelius_Rosse=fsupportedSource=
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FMA (LexGrid XML Snapshot)

D codingScheme "FL" g
localMame FRis
supportedlanguage "urncoid:216.540.1 1135358585 .6.54.en" Englizh

supportedlanguage "urnioid: 2 16.840.1 1135883 .6.84: de" German

zsupportedProperty textualPresentation

supportedProperty "urfcoid:2.16.840.1 11353585835 .6.11 3 has_dimension" has_dimension
supportedProperty "urnioid: 2 16.840.1 1138583 .6 .11 92 haz_boundary" haszs_boundary
supportedProperty "urnioid: 2.16.840.1 1135853 6.11 2 has_masz" has_mass
supportedProperty "urncoid: 2.16.840.1 1135853 .6.11 2 has_shape_tvpe" has_shape_tvpe
supportedSource "urnioid: 2168401 113883.6.119:Grays_ 99" Grays_ 99

supportedSource "urnioid: 21658401 113553 .6.119:Gene_Ortology™ Gene_Ontology
supportedsource "urnioid: 2.16.540 .1 1135583.6.119: Cornelius_Rosse" Corneliuzs_Rosse
supportedAssociation "urnioid: 2168401 11358583 .6.112 hasSubtype" haszSubtype
supportedAs=ociation "urnioid: 2.16.540.1 113553 .6.119: sttributed _part" attributed_part
supportedassociation "urnoid: 2.16.840.1 113533 .6.11 9. redional_part" regional_part
supportedAssociation "urnoid:2.16.840.1 11358583 .6 119 constitutional _part" constitutional_part
supportedDataType "urtoid: bt Mporotege stanford edo; 20" Aoy

supportedDataType "urt;oid: Http: Morotege stanford eduBoolean” Boolean

supportedDataType "urt:oid: Rttp: Sprotege stanford edu: Class" Class

supportedDataType "urn:oid: bt Sporotege stanford edu: Float" Flost

supportedDataType "urm:oid: Http: Sporotege stanford eduinstance” Instance
supportedDataType "urn:oid: http: Mprotege stanford eduinteger” Integer

supportedDataType "urn:oid: Rt Sprotege stanford edu: String” String

supportedDataType "urt:oid: Http: Morotege stanford edu Symbol" Symbol
supportedRepresentationalForm "urnioid: 2 16.840.1 1138583 .6.113: Abbrevigtion" Abbreviation
IgCon: concepts "Concepts" <
lgRelrelations "relations" o
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* Concept “Body”
* LexGrid Editor tool (Mayo)

* Observe Mappings:
* FMA Content with Protégé

* Transformed LexGrid content with
LexGrid Editor
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Concept “Body” (FMA)

¥ . Material physical anatomical entity(E7165)
¥ . Anatomical structure(67135)
Y .. Body(20394)
&% Male body(E7811)
% Female hody(67812)
&% Principal body part(7153)
&% Subdivision of principal body part(67504)
<~ Organ system(7149)
&% Organ system subdivision(57509)
% Organ(G7498)
& Organ part(32472)
5 Tissue(9637)

1

y¥FvyrvyvyyTyy Ty

Definition

Anatomical structur
There is anly one h

Comment
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“Body” (FMA) - Attributes

+ LI §
FMAID Develops From Aevw Location A o B
20394
Physical State
Solic) B
! % ¥ + v #
Has Shape A A Nerve Supply Reyw Non-English Equivalent A AR
# Corps =
# Kirper o
woF + - e
Preferred Hame Ax e & Cuerpo i
# Eody # Compo =
¥ £ L #
Arterial Supply heyw Venous Drainage Aevw Synonym A L
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Concept “Body” (LexGrid)

—oconcept chcekaDde="2039&">

<lgCommon: entitcyhescripcion>Body<, lgCommon: entityDhescripcions>

“presentation property=""textualPresentation™ propertyId="P5" isPreferred="tru=s™>
<rtextrBody< /s stext>

< S presentat ion>

“<pressentation propertoy=""textuaslPresentation™ propertyIld="Language3iS3is55"T language="Filipino®™=-
ctextrxBuong katawan</texts>

</ S presentation>

“presentation property="textualPresentation®™ propertyIld="Language3l7732Z2" langusge="Spanisht™>
“rtext>-Cuserpo<,tcext>

< S presentat ion>

“pressentation propertyv="textualPresentation™ propertyIld="authority3I2777" language="French®™:>
{saurce}RDbert_Baud_PhD{fsource}
crtex trCorps</Scext>

< S presentat ion>

“pressentation propertoy="textuasalPresentation™ propertyIld="LanguageiSliod™ languadge="Filipino®™:=-
ctextr>Corpo<sStext>

</ S presentation>

“presentation property="textualPresentation®™ propertyIlId="Language3d73237" langusge="German' >
<rtextrEHorper<,tcext>

< S presentat ion>

<definition propercty="definition™ propertcyId="F1r=-
“LextrxAnatomical sSstructure, which i= the maximal aggregate manifestation
of an indi-svidusl mermber of the species Homo sapiens:
it iz completely surrounded by skin. Examples: There iz only one human body . </ tcext>

cisdefinition=>

“lgCon:property property="physical state™ propertyId="F4™ dataType="ISymibol ™=
“text>Solid< cext>

< 1lgCon: proper -y

=<lgCon:property property="has boundary’" propertyId="F7" dactaType=""EBoolean':>
ctextrtrue</text>

<SS 1lgCon: proper oy

“lgCon:property property="has inherent I-D_ shape™ propertcyld="Pz" dataType="EBoolean'™:>
“tEeEXtrtruse</ et

< 1lgCon: proper -y

=<lgCon:property property="Thas dimension" propertyId="F&" dacaType="Eoolean':>
ctextrtrue</text>

<SS 1lgCon: proper oy

“<lgCon:property property="Thas mass™ propertyld="P3I" dataType="EBoolean'™:>
“tEeEXtrtruse</ et

< 1lgCon: proper -y

< lgCon:property property="dimension™ propertyId="F57" dataType="Svyrmbool F=-
crtextrI—dimension</text>

<SS 1lgCon: proper oy

<l oconcept >
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Concept “Body” (LexGrid)

—oconcept chcekaDde="2039

<lgCommon: entitcyhescripoclon>EBody<S lgC)ommmon: entityhescripcions>

“presentation property="t CLation™ propertyId="P5" i1isPreferred="tru=e>
<rtextrBody< /s stext>

</ presentoation>

“<pressentation propertoy=""textuaslPresentation™ propertyIld="Language3iS3is55"T language="Filipino®™=-
ctextrxBuong katawan</texts>

g hresent T TOIN

“presentation property="textualPresentation®™ propertyIld="Language3l7732Z2" langusge="Spanisht™>
“rtext>-Cuserpo<,tcext>

</ Pr eSS e n T

“pressentation propertyv="textualPresentation™ propertyIld="authority3I2777" language="French®™:>
{saurce}RDbert_Baud_PhD{fsource}
crtex trCorps</Scext>

</ presentab ion:>

“pressentation propertoy="textuasalPresentation™ propertyIld="LanguageiSliod™ languadge="Filipino®™:=-
ctextr>Corpo<sStext>

</ presenftat iori-

“presentation property="textualPresentation®™ propertyIlId="Language3d73237" langusge="German' >
<rtextrEHorper<,tcext>

<l presentoe Lot

<definition propercty="definition™ propertcyId="F1r=-
“LextrxAnatomical sSstructure, which i= the maximal aggregate manifestation
of an indi-svidusl mermber of the species Homo sapiens:
it iz completely surrounded by skin. Examples: There iz only one human body . </ tcext>

cisdefinition=>

“lgCon:property property="physical state™ propertyId="F4™ dataType="ISymibol ™=
“text>Solid< cext>

< 1lgCon: proper -y

=<lgCon:property property="has boundary’" propertyId="F7" dactaType=""EBoolean':>
ctextrtrue</text>

<SS 1lgCon: proper oy

“lgCon:property property="has inherent I-D_ shape™ propertcyld="Pz" dataType="EBoolean'™:>
“tEeEXtrtruse</ et

< 1lgCon: proper -y

=<lgCon:property property="Thas dimension" propertyId="F&" dacaType="Eoolean':>
ctextrtrue</text>

<SS 1lgCon: proper oy

“<lgCon:property property="Thas mass™ propertyld="P3I" dataType="EBoolean'™:>
“tEeEXtrtruse</ et

< 1lgCon: proper -y

< lgCon:property property="dimension™ propertyId="F57" dataType="Svyrmbool F=-
crtextrI—dimension</text>

<SS 1lgCon: proper oy

<l oconcept >
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Concept “Body” (LexGrid)

22| LexGrid Finder

testFMa.lgm 22
[LexGrid Terminologies) TestFMA testFMA. lgm
A FMa (urmioid:2,16.840.1.1135883.6.119)

25059: Back of upper limb

e A e e R R e R

- -

37352: Base of axilla

F301Z: Base of left axilla

73011 Base of right axilla

525801: Basicranium
37670: Biceps brachii
ZZ356; Biceps Femoris
25047 Big toe
79646; Biliary swstem
20394 ; Body

’g kextualPresentation:
g kextualPresentation:
’g kextualPresentation:
’g kextualPresentation:
’g kextualPresentation:
’g kextualPresentation:
LE definition: &natomical skruckure, which is the mazximal aggregate manifestatio. .,

Eody

Corpo

Cuerpo

Buong kakawan
Corps

kérper

7 has_inherent_3-0_shape: true

7 physical_sktake: Saolid

7 dimension: 3-dimension

17 has_mass: true

7 has_boundary: ktrue
17 has_dimension: true

Z0000; Body of clitoris

65926; Body of first vertebra of cocows

13249: Body of penis
10427 Body wall

59857: Bony part of hard palate

i m i ==| Setkings

= H Setting Yalue
—|Zoded Enkry
Concepk Code L= 20394
—|Description
Entity Descripkion L= Body
T

Concept Status

First Mersion Lk False
Is Active =% brue
Is Anonvmous L% False
Last version L% False

Mod Yersion

Relations Graph

+- 0 Detail ...

+++|||

Source For the Following relationships ...
5-‘I':|_ attributed_part
“';'-‘Ij_ conskitutional_part
5-‘I':|_ cuskan_partonany
5-‘I':|_ hassubkype
+- 3 Female body
+-HY Male body
+ 5-‘I':|_ Mon-English_equivalent
+- 2 part
+ 5-‘I':|_ regional_part
—1-0= Target of the Following relationships ...
+-HY Anatomical struckure = hasSubtype = Body
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Concept “Body” (LexGrid)

22| LexGrid Finder

testFMa.lgm 22
[LexGrid Terminologies) TestFMA testFMA. lgm
A FMa (urmioid:2,16.840.1.1135883.6.119)

25059: Back of upper limb

e A e e R R e R

37352: Base of axilla

F301Z: Base of left axilla

73011 Base of right axilla

525801: Basicranium
37670: Biceps brachii
ZZ356; Biceps Femoris
25047 Big toe
79646; Biliary swstem

= B

= B8

20394: Body

’g kextualPresentation:
g kextualPresentation:
’g kextualPresentation:
’g kextualPresentation:

@ textualPresentation

9 textualPr sy KRG
L& definitionan I L t@\EiR mlxir%;gregate manifestatio. ..
3-0_shape: trug

17 has_inheren

7 physical_sktake: Saolid
7 dimension: 3-dimension

17 has_mass: true

7 has_boundary: ktrue

17 has_dimension: true

Eody

Corpo

Cuerpo

Buong kakawan
Corps

- -

200007 Body of citars

65926; Body of first vertebra of cocows

13249: Body of penis
10427 Body wall

59857: Bony part of hard palate

= Setkings
Setting Yalue
—|Zoded Enkry

Concepk Code L= 20394
—|Description

Entity Descripkion L= Body
—|Okher

Concept JEapas =

First Werson) Fal

Is Active g Erue

Is Anonvmous L% False

Laskt Yersion % False

Mod Yersion =

Relations Graph

+- 0 Detail ...

+++|||

Source For the Following relationships ...
5-‘I':|_ attributed_part
“';'-‘Ij_ conskitutional_part
5-‘I':|_ cuskan_partonany
- Lk type
EEATIONS
+-1= ale Dody
+ 5-‘I':|_ Mon-English_equivalent
+- 2 part
+ 5-‘I':|_ regional_part
—1-0= Target of the Following relationships ...
+-HY Anatomical struckure = hasSubtype = Body
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Concept “Body” (LexGrid)

ol i i O || E settings
A . = Setting Yalue
Ig = Felations Graph oded Entry
ncept Code L= 20394
—| Descrimg
= cripkion L= Body
. = [ Okher
+ u DEtaII U0 Concepk Skaku L=
— ) ) ) First Wersi % Fal
—- 1= Source Far the following relationships ... 4 e 5 o
Iah = . Is Anonvmous fFalse
- attributed_part Last Wersion >
[aj = . . Mod Wersion E=
+ —‘|:|_ constitutional _part
Iah =
#-A4 custom_partonamy
Iah =
-3 hassubkype
T
+-HY Female body
t‘“ +-- O Detail ...
+ -'h MEIIE I:":":I':." == Source For the Following relationships ...
[ajy = . . +-3Y attributed_part
+ -'|:|_ Mon-English_equivalent 4B constivutional_part
A - +-2Y custom_partonomy
s r.:h. I:IEIrl: -2 hasSubbype
A - . +- 3 Female body
+- 2 regional_part M o o
—--0= Target aof the following relationships ... £ ;'E L“:r”tf“g"‘-‘“—eq“‘“a'e”t
= : gt Par
+-H4 Anatomical struckure = hasSubkype = Body + B regional_part
== Target of the fFollowing relationships ...
+ b-'-I':| Anatomical structure = hasSubktype > Bodw
- e ——
+- 0 59857: Bony part of hard palate
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“Body” (FMA) - Attributes

For Class: <% Body(20394)  (instance of Anatomical structure(67135), internal name is Body) RO

Definition

Anatomical structure, which is the maximal aggregate manifestation of an individual member of the species Homo sapiens; it is
completely surrounded by skin. Examples: There is only one human body.

Comment
o
Dimension Bounded By Ae s
+ =
Inherent 3-D Shape A e w
o
Part Of A e s Part
% Respiratory system(7158)
<% Cardiovascular system(7161)
% Musculoskeletal system(7482)
& Alimentary system(7152) —
-
. +
Attributed Part AEr X
related part anatomicalfarbitrary sharediunshared partition |
Head(7154) Anatomical Unshared Partition 1
Meck(7153) Anatomical Unshared Partition 1
Trunk({7181) Anatomical Unshared Partition 1
Right upper limb(7185) Anatomical Unshared Partition 1
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For Class: <% Body(20394)  (instance of Anatomical structure(67135), internal name is Body) RO

\&finilion

Argtomical structure, which is the maximal aggregate manifestation of an individual member of the species Homo sapiens; it is
compietely surrounded by skin. Examples: There is only one human body.

omment

\

Definition

Anatomical structure, which is the maximal aggregate manifestation of an incividual member of the species Homo sapiens; tis
completely surrounded by skin, Examples: There is only one human body.

Part Of
T RESPIEtory SySIEnt f1o8) =]
<% Cardiovascular system(7161) 1)
% Musculoskeletal system(7482)
& Alimentary system(7152) =
Attributed Part A X " x
related part anatomicalfarbitrary sharediunshared partition |
Head(7154) Anatomical Unshared Partition 1 E
Meck(7153) Anatomical Unshared Partition 1 g
Trunk({7181) Anatomical Unshared Partition 1
Right upper limb(7185) Anatomical Unshared Partition 1 b
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“Body” (FMA) - Attributes

For Class: <% Body(20394)  (instance of Anatomical structure(67135), internal name is Body) RO

Definition

Anatomical structure, which is the maximal aggregate manifestation of an individual member of the species Homo sapiens; it is
completely surrounded by skin. Examples: There is only one human body.

Comment
o
Dimension ﬁ_gml(le{l By Ae s
]
—
Dimension
Inherent 3-D Shape
o
Part Of A e s Part
% Respirator
% Cardiovasg
&% Musculosk
& Alimentary
Attributed Part
related part anatomicalrarbitrar\| sharediun
Head(7154) Anatomical ared I“I]E‘l&“t 3_[' 5|'IH|]"E‘
Meck(7153) Anatomical Unsh
Trunk({7181) Anatomical Unshared
Right upper limb(7185) Anatomical Unshared T
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T p— p—
: . | Part OF R e u Part R e s
For Class: =s
[ i Fs
I va Fespiratory system(7158) -
Anatomical su +% Cardiovascular system(7161) ——
completely shirrg
% Musculoskeletal system(7482)
% Alimentary system(7152) —
-
Comm# -
. +
/ Attributed Part et ?.:' n 3(
related part anatomicalfarbitrary sharediunshared partition
ead(7154) Anatomical Linshared Partition 1 —
eck(7135) Anatomical Linshared Partition 1 [
runk(7181) Anatomical Linshared Partition 1
ight upper limh{7185) Anatomical Linshared Partition 1 -
TANET e 3-10 Shape L
Part Of I A& 8§ pnt Rew
% Respiratory system(7158) |~
<% Cardiovascular system(7161) 1)
% Musculoskeletal system(7482)
& Alimentary system(7152) =
Attgbuted Part AXe X
I related part anatomicalfarbitrary sharediunshared partition |
Haad(7154) Anatomical Unshared Partition 1 o
ch(7153) Anatomical Unshared Partition 1 g
unk(7181) Anatomical Unshared Partition 1
ight upper limh(7185) Anatomical Unshared Partition 1 b

90




MAYO CLINIC

College of Medicine

“Body” (LexGrid) - Attributes

—=| Lexiarid Finder g 0| = Settings
testEMA.lgm 2 = 5 |_Setting | Walue
—|Coded Entry
fLexGrid Terminologies| TestFMAEestFMA, g Cancept Code E= 70594
A FMA furmeoid: 2, 16.840.1.1138583.6.119) —DESCHF'H':'” o

+- O Z5053: Back of upper limb ~|| = OtII-Elgflt\,.-' Description F= Body
+- O 37352: Base of axila Cancept Status 0=
+/- O F3012: Base af left axila First Yersion e False
+-- 0 F3011: Base of right axilla Is Active % true
+/-- 0 52801: Basicranium Is Anoryrnous bk False
+- O 37670: Biceps brachii Last Yersion S False
4 0 22356: Biceps Femoris Mod Version =
+- O Z5047: Big toe
+ O 79a4a; Biliary system
= 0 20394: Body

W textualPresentation: Body
% kextualPresentation: Corpo

Relations Graph

% kextualPresentation: Cusrpo
W2 textualPresentation: Buong katawan

W textualPresentation: Corps —|--P= Saource For the Following relationships ...
‘% textualPresentation: Kirper 5—-|':|:

=-- O
¥

O Detail ...

+ attributed_part
LEl definition: Anatomical structure, which is the maximal aggregate manifestatia, .. i ﬁ_ﬁ constitutional_part
i has_!nherent_S-D_.shape: true Fs 5_-|':|_ cuskam_parkanony
i ph';.-'slce.nl_statei SDlld. + E--I'j_ hassubtype
iz dimension: 3-dimension + 5_-|':|_ Mon-English_equivalent
iz has_mass: true -y part
7 has_boundary: true = 5-—|:|_ regional_part
7 has_dimension: true '+ }:_I.j Head
20000: Body of clitaris T

Left lower limb
b-'-|:| Left upper limb
b-'-|:| Lowwet limb
Y Meck
Y Right lower limb
\l:-"llj Right upper limb
\l:-"llj Trunk
+ E‘I‘:' Uppet limb
—|--0= Target of the Following relationships ...
+ b—"lj Anatomical skruckure > hassubtvpe > Body

65926 Body of First vertebra of cocowx
15249 Body of penis

10427 Body wall

595857 Bony part of hard palate
59537 Bony part of nasal septum
25570: Bony pectoral girdle
61412: Bony pelvic girdle

16580: Bony pelvis

37667 Brachialis

35485: Brachioradialis

9A01 : RreAast

R e e e e R e e

Y s o s 3 B 3 B
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“Body” (LexGrid) - Attributes

g 0| = Settings

—=| Lexiarid Finder

kestFMa Igm 53

ILexiarid Terminologies) TestFMAftestFIS, lam
A FMA furmeoid: 2, 16.840.1.1138583.6.119)

O 25059: Back of upper limb

A7352: Base of axila
73012: Base of left axilla

= B8

LS

Siekking | Walue
—|Coded Entry

Concept Code 1= 20394
—|Description

Entity Descripkion = Body
—|kher

I

Concepkt Status

[

73011: Base of right axi
52801 Basicrani
I76ET0: B brachii
z : Biceps Femoris
25047 Big toe
FO646: Biliary swskem
20394: Body
W textualPresentation: Body
% texkualPresentation: Corpo
% textualPresentation: Cusrp
% textualPresentation: Buong
‘% textualPresentation: Corps
‘% texkualPresentation: Korpe
LEl definition: Anatomical skruc
iz has_inherent_3-0r_shape: i
7 pheysical_state: Solid
0z dimension; 3-dimension
7 has_mass: true
7 has_boundary: true
7 has_dimension: true
20000: Body of clitaris

wEody of First wertebra o
15249: Bo i
10427 Body wall

3, e e e e e e R

0 20394: Body

W textualPresentation: Body
‘% texkualPresentation: Corpo
‘% texkualPresentation: Cuerpo

% textualPresentation: Buong katawan

g textualPresentation: Corps
g textualPresentation: Kdrper

LE| definition: Anatomical struckure, which is the maximal aggregate manifestatio, .,

07 has_inherent_3-0_shape: true
07 physical state: Solid

07 dimension: 3-dimension

07 has_mass: true

7 has_boundary: true

7 has_dimension: true

595857 Bony part of hard palate

25570: Bony pectoral girdle
61412: Bony pelvic girdle
16580: Bony pelvis

37667 Brachialis

35485: Brachioradialis

9A01 : RreAast

s s O o
Oooooooooooya

59537 Bony part of nasal septum

Y Right lower limb
\l:-"llj Right upper limb
My Trunk
+ }:‘Ilj Uppet limb
—|--B= Target of the fFollowing relationships ..
+-HY Anatomical strocture = hasSubty

][+

pe = Body
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“Body” (FMA) - Relations

Regional Part A "‘+ L) Constifutional Part L)
+» Head | &% Vasculature of body =
o Neck o= Skin

% Upper limk | |+% Superficial fascia

o= Right upper limb o5 Set of muscles of body

o5 Left upper limb os Skeleton —
% Lower limb || | % Set of all joints

<% Right lower limb | | % Set of all viscera ||
[ N T TR hl . ni ol
Custom Partonomy OF A e v

Custom Partononmy A "‘+ L)

% Integumentary system |~ |

&% Musculoskeletal system

&% Mervous system

% Cardiovascular system - Continuous With [}

% Respiratory system —
Ju Alimertary system
% Urinary system

<% Male genital system -
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“Bodvy” (LexGrid) - Relations

- |:| g 0| = Settings
: Siekking | Walue
- 0 Detai ... —|Caded Entry
—-= Source for the following relationships ... D e Code = 20394
E [ . - P =
A9 attributed_part A| 2oz rpten = Body
-'E'_ L- i i Concepk tus =
s I;I:I. |:|:|I'|5|:I|:I_I|:II:|I'|-3|J:|-3I’|: First Wersion g False
| = i ;
+31 custom_partanomy 2 eorymns = foe
.-E'_I':I: Lask Wersion =% false
+-= hassubtvpe .
= Mod Version L
l- L} - -
+ EE_- Mon-English_equivalent
] L
+-= parkt
h = )
- “f'|:|_ reqional_part s o
. elations Grap
+- 4 Head -
T . +-- O Detail ...
2 ;-I:I LEFI: ||:I||"'|'E5|" |||TII:| —|--1= Source For the Following relationships ...
¥ i | +-3 attributed_part
.H_HE Left UI:;I:'EI; lrrb pleho: +-3 constitutional_part
+]--= L|:|I,-'-,IE:|" ||'|'| + E-‘I':|_ cuskam _parkonony
Tl +- 2 hasSubtype
+ -'I:] NEEI‘Q:. + 5-‘|':|_ Mon-English_equivalent
Ta . . S B ot
+-# Right lower limb o
g . . i
+ L:II:I nght UpREr |||TI|:| : };E LH:F?:EIlu:-wer lirnbs
+ E—I':l Trurnk. + EE Left upper limb
a . +- 5y Loweer limb
+- 25 Upper limb o8 eck
Tl q :
= . . . =5 Right| lirnks
—|-i= Target of the Following relationships ... B RihE uoper b
Tl i +- 3y Trunk
+-#4 Anatomical structure = hasSubkype = Body LB Ui b
\H%F 1= Target of the following relationships ...
e + -3 angtomm bvpe > Body
+- 0 38455: Brachioradialis
+- O 9AN1: Rreast
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“Boa A
==| Lexiarid Finder

Contained text (no wildcard) or regular expression

| 20594

(LexGrid) - Relations

i =] Settings

d|e|e]| 2|

LexGrid Terminologies TestFrMAtestFrMaA . lgm
2 P (urmioid:2.16.5840.1,113683.6.119)

=

B4 25047 Big koe

2 37667 Brachialis

=l

B 46476: Cheek
B 24716 Chest
2 4e405: Chin

+
+
4
£
£
£
4
£
£
0
¥
4
£
£
£
£
£
£
]
¥
+
4
£
4
£
4
£
£
0
¥
+
4
£
£
£
£
£
£
0
¥
4
£

|

= 38
B4 24217 Back of thorax -
52501 Basicranium |
B4 a7670: Biceps brachii
B z2356: Biceps Femaris
79646 Biliary system
2 20000: Body of clitoris
;‘|:|_ 15249: Bodw of penis
4 10427 Bady wal
%, 59857 Bony part of hard palate
;‘|:|_ 59537 Bony part of nasal septum
;‘|:|_ Z5570: Bony pectoral girdle
G61412: Bony pelvic girdle
33455 Brachioradialis
9601 Breast
+6488; Buccal part of mouth
46534 Buccinator
9599: Bulbo-urethral gland
19729: Bulbospongiosus
25245: Buttock
45633 Capillary plexus
7161: Cardiovascular syskem
50095; Carotid body
B Sogss: Cartilaginous part of nasal septum
23082 Cervical rokator —»
B4 54376 Civus of basicranium
7, 15649 Cocoygeal body
B4 19088 Coccygeus
By 30438 Compressor urethrae
A 61006: Conchal part of pinna
5'—‘|:|_ F76E4: Coracobrachialis
5—‘|':|_ FS005: Cornu of cocoy:x
B 46794: Corrugator supercilii
5; 55663: Corticomedullary organ
B 26014 Costaclavicular ligament
‘|:|_ 025: Costoxiphoid ligament
B 46417 Cricothyroid muscle bt
| >

B|SpE > T O

Setting | alue
—|Assaciation Instance

Source Concepk 20394

Source Cading Scheme
< | >
— —
Relations Tree | == Relations Graph k « » e~ T O

Zoom

El=

Left upper limb

Left [ower limk

[Right upper limb |

Right lower limb

‘I Lower limhb |

L
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Current Status

* Transformation tool is a Java
application

* Possible to make a Protége plug-in

* Need to Isolate “Mapping to LexGrid
Model” from EMF implementation
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EMF at work

FMA in Protege

Java Application (Transforms FMA)

FMA to LexGrid Model Mapping

FMA

LexGrid XML
Document
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EMF at work

FMA

FMA to LexGrid Model Mapping

LexGrid XML
Document

.
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Current Status

EMF as a Hub

.....

XD |y EMF

XML Schema &

Annotated Java Other

XML

RDB

‘\

-

Available at
http://informatics.mayo.edu
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Conclusion

* Easily used EMF to work with user
model and generate code

* Successfully

* Converted FMA content to LexGrid
Model

* Used EMF to create LexGrid XML
output document

* EMF as a hub
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Thanks!

* Harold Solbrig

* Thomas Johnson

* Dr. Christopher Chute
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Thanks!

Protégé Conference Organizers
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Questions ?
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Questions ?

http://informatics.mayo.edu

Deepak Sharma

Division of Biomedical Informatics
Mayo Clinic
sharma.deepak2@mayo.edu



