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Service Oriented Architecture Definitions

= “Service Oriented Architecture (SOA) is a
paradigm for organizing and utilizing
distributed capabilities that may be under the
control of different ownership domains”

OASIS Reference Model for Service Oriented Architecture 1.0 - (emphasis mine)

“Set of services that a business wants to
expose to its customers and partners or other
portions of the organization”

Source: IBM - (emphasis mine)




Information Modeling in SOA

= In order for a SOA to work, it is critical that
service providers have a common
understanding of the structure and meaning of
the data being exchanged

m Therefore, a “model” of some kind is needed
= What form should this model take?

= [Is it possible to have a single, agreed upon
model?
= What about different technological requirements?
= What about different viewpoints?




Information Architecture

= Information Architecture is the analysis and design of
the data used in information systems

= Modeling semantics and reference knowledge common to a
wide range of artifacts

= [everaging the semantics to ensure consistency across
models/artifacts

Using the same semantics as a basis for logical and physical
database model generation, software component and service
generation, rule development (e.g., in production rule-based
systems), etc.

= It's all about logical consistency, validation, and reuse

= It's also about ensuring interoperability within an
enterprise and between that enterprise and its trading
partners




AvHealth @are SOA Scenario

Note that these services might be “home-grown” anercial producty

Pharm. Lab Nursing
Service Service Service

getLabResult("
<Patient ID=123/>
<LabObservation testCode=276148/> ")

HL7 v3, NCPDP, X12,

11

Termin- External
gra o][e]s)Y, Comm.
Service : Service

EHR
Service

I <MicrobiologyObservation> ...
EHR <Organism code=567891/> <- staph.
<AntibioticSensitivityObservation
antibiotic=454798 <- tetracycline

value=">=48"'
CDA=Clinical Document Architecture HL7=Health Level Seven its=78654 < | f it
EHR=Electronic Health Record NCPDP=Natl. Council of Prescription Drug Progral units= - COl. Torm. units

ESB=Enterprise Service Bus X12=Accredited Standards Committee X12 interpretation:73]_974/> <- resistant




Model Transformations

m How can one static data model meet all the
implementation needs (database, domain model,
payload structure)?

Answer: Model transformations
= Computational Independent Model (CIM)

s Conceptual model, aka Domain Analysis Model

= Platform Specific Model (PSM)
s Adds concepts needed by a type of platform, e.g., keys

= Platform “Model”
o Language used by platform, e.g.,, DDL, WSDL, CORBA

Model Driven Architecture (MDA) and Unified
Modeling Language (UML) provide tools for
automating model transformations




UML Transformed to Other Languages

Class Diagram

Patientldentity

Encourter + administrativeGender : AdministrativeGenderCode
+ dateOfBirth : BirthTime
+ legalld : Legalld
+ legalname : Name

XML Schema Definition

<xs:element name="Patientldentity" type="Valdentity"
substitutionGroup="personldentity" />

- <xs:complexType name="Patientldentity">
- <xs:complexContent>

- <xs:extension base="Personldentity">

- <xs:sequence>

- <xs:element name="administrativeGender"
type="AdministrativeGenderCode">

- <xs:annotation>

<xs:documentation>A value representing the gender (sex) of a
person. The allowable values for this field as specified by the DS DAT
for Demographics are: F (Female), M (Male) and UN
(unspecified).</xs:documentation>

</xs:annotation>

public interface Patientldentity extends
personSRDTs.Personldentity

{

livingSubject.AdministrativeGenderCode
getAdministrativeGender();

void
setAdministrativeGender(livingSubject.AdministrativeGenderCode
administrativeGender);

livingSubject.AdministrativeGenderCode
addNewAdministrativeGender();

livingSubject.BirthTime getDateOfBirth();
void setDateOfBirth(livingSubject.BirthTime dateOfBirth);
livingSubject.BirthTime addNewDateOfBirth();




MDA Transforms to Other Models

QQ Conceptual Model (CIM)

Payload PSM

)

Database PSM
J®

\ 4

Java Application Payload




Note the
transformation
from one model
that has four
subclasses to
distinguish the type
of the allergy, to
another model that
has a single class
which uses an
allergy type to
distinguish the type
of allergy

CIM to PSM Example

<< Participation > »
DataEmterer
(O COmmn

<<0bzervation >
Ibodeamze Comoibios

<<Participation > *
Subject
YoM Comimo iy

<< Participation = »
“wizrifier
(rom Commo

+wernfier

gid : Actld

ginformation Source Category @ Uncertainty Code
gisRefuted : ActNegationind

c¢mechanism : Reactionhdechanism Coded/alue
gobzervationTime : ActEffectiveTime Stamp

o..

<<Role>:
Serrice Delivery Location
(oM COmmon

aetatus @ Aot Status Codedhalue

+zervicelocation F

gid : Roleld
dname : String

<<0bsenration >

<<0bsenration >
DrugAllergy Observation

FoodAlergy Obsernvation

cagent : DrugAlergenCoded™d...

<agent : FoodAlergen Coded vl . |

<< 0Ob=erwation >
DrugFoodAlergy Observation

<<0bservation >

Unclazsified Alergy Obzencation

gagent : DrugFoodAlergen Coded'wva. ..

LSagent @ Otherflergen CodedhAal. .

<=t menahion=r
Intoderamze Comaiiom

cid @ Actld
ginformation Source Category © Uncertainty Code
gisRefuted : ActMNegationind
gmechanizm : Reactionhbechanizm Codedalus
gobzervationTime : ActEffectiveTime $tamp

gtus : Aot Status Coded'yalue
cntolerance Condition Type @ Intolerance Condition Type
gifoodAlengy Observation_agent : FoodAlergen Codedvhlue
dunclassifiedAlergy Observation_agent : CtherAlergen Cod edvYdue
ddrugFood Alergy Observation_agent | OrugFoodMlergen Coded'Walue
ddrugAlergy Observation_agent : OrugAllergenCodedalue

<<Participation = »
Subject
(from Commor)

<<{Rolex:
Service Deliveny Location

(oM C:ommo

+zerwice Location i

id : Faoleld
Qrame : String




JTransformations and Standards

A “standard”, whether promulgated by a Standards
Development Organization, or issued by a policy
making body (e.g., FDA) can be considered a
“platform

In the Federal Health Information Model (FHIM), the
HL7 Reference Information Model (RIM) is used as a
UML Profile, allowing a rigorous transformation

II!

to/from HLY7 version 3 artifacts

= One can import and export HL7 Model Interchange Format
(MIF) files to/from the UML model

This can also be used to model other Standards
= NCPDP SCRIPT* has been reverse- and forward- engineered

The Model-Driven Health Tools (MDHT) project uses

MDA to generate multiple artifacts from a single model
(more later)

* NCPDP SCRIPT is a messaging standard used toegguivarmacy insurance claim information




= Propertics X

General

Appearance

Advanced

Align Classes with HL7 v3

«Obsemvation, VHIMClasss

=] MicrobiologyObservation
g «VHIMTimeProperty» accessionDate : Date
g «VHIMTimePropertys reportDate : Date
aVHIMTimeFroperty= verificationDate : Date

Tasks | Consale
= <Class> «Observation, YHIMClass» YHIM UML2 Style Guide: :UML2::Micro

Applied Sterectypes:

(occurrence)

The Class Code and Mood
Code are explicitly
Identified in the model;
allowing for computable
transfor mations to/from
HL7 v3 message structures




Align Attributes with HL7 v3 (cont.)

¢CObservation, YHIMClasss

=] MicrobiologyChservation
==Y HIMTimeFropertys accessionDate : Date
g «VhIMTimePropertys reportDate
| £ «VHIMTimeProperty» verificationDate : Date

E Properties &3

General

Stereotypes

Dacument ation

Conskrainks

Tasks | Console | Bookmarks | Problems

& <Property> «VHIMTimeProperty: accessionDate

Keywords: |

Applied Stereotypes:

Advanced

Skereotype | Profile | R.equired |

WHIMTimeProperky YHIM  False

Apply Stereatypes. .. IUnapply Sterectypes

Skereotvpe Propertties:

Froperty | Yalue

= YHIMTirmeProperky
canBelmprecise False
client Entries: 1

RI7Aktribuke 43 - effectiveTime
RI7Dakakvpe A5 - TS

RIFObseryationClassManme
updateMode Entries: O

The HL7 RIM Attribute
and constrained
datatype are identified
IN stereotype properties,
not in the model itself




Mechanism to Align with Terminology

«0hservation, VHIMClassz
= MicrobiologyChservation

The model explicitly

HIMTimePropertys reportDate : Date

: %;‘-.-HIMTirrueF’rnper’[yrz- vEFrJiT'u::atinruElate : Date | I I’]kS to bOth the VHA
Unique concept
|dentifier (VUID) and
to the HL7 value set

Advanced




Use of UML Profile in MDHT

MDHT presents the UML Profile information in a modeler-friendly data-
entry screen, but

CDA Tools

/. Problems @Tasks &l Console

temConstraint>> <Property> code : CE

VYocabulary Constraints: Concept Domain Code Systermn Value Set
Code Systern

Locumentation

Advanced

[Seiect CadeSystem...] CodeSystems:LOINC

Mame: LOINC Ix  2168401.11388361 Version: 2.26

Binding: Code:  48765-2 Code Display Mame:  Allergies, adverse reactions, alerts

Walidation

Severity: | SHALL = | RuleID{s):

CCD Alerts Section SHALL contain [1.1] code/@code = "48765-2" Allergies, adverse reactions, alerts (CodeSystern: 2.16,8401,113883.6.1 LOIMNC STATIC 2.26)

Custom Message:




Publishing 1Gs

= The UML model created with template definitions is
automatically transformed to DITA XML (OASIS
standard), which is then published to PDF and Eclipse
Help HTML format.

Automatic generation of example XML instance

snippets for each template, included in the published
IG.

Separate developer documentation: Includes the
complete aggregate list of all inherited elements and
conformance rules. Thus, a developer does not need to
"follow the breadcrumbs" of template conformance
references. Example provided in PDF output.




Help Screen Example

G sl S5 |t -]

T Favorites |22 - | @ Structured Doc... | @& MDHT Templa...

I @Her-DHT... b 4 |g MD‘HTMME[.,. |_| & * B =+ = @ * Page > ﬁafgtyv Tools + @_ ¥

Search: | | m Search scope: All topics
Contents -l Blglo Co hlgda o

= CDA Tools Design Pilot CDA Tools Design Pilot > CLINICAL STATEMEMT TEMPLATES =
Acknowledgments N X : .
® [ INTRODUCTION Development Only. The Normative content for these specifications mav be found on the HL7. THE, and

# [ DOCUMENT TEMPLATES HITSP web sites.
(14 SECTION TEMPLATES .
E [ CLINICAL STATEMENT TEMPLATES TB Result Organizer

I TB Result Observation

B 1B Recult Ocqanizer [Organizer: templateld 2. 16.840.1.113883.10.20.15.3.21]

B
;}E_FAESP?E?I i The tuberculosis result organizer identifies an observation set, contained within the result organizer as a set of
result observations. It contains information applicable to all of the contained result observations. It is

& & Clinical Document Architecture (CDA) q
" e o G Db Epmhcmar}v useful to group a number of tests, such as culture results that are performed on a common

& % HITSP Implementation Guide

E§$Em§ Rim R 1. Conforms to CCD Result Organizer template (templateld- 2.16.840.1.115885.120.20.1.32)
Y MDHTC[;'J”‘:;U H Guide" 2 SHALL contain [1.1] cade, which SHALL be selected from ValueSet
Py — 2.16.840.1.114222:4.11 3205 Lab Test Result Name (TB) DYNAMIC
" Bl Catie Rrgmot L bl 3. SHALL contain [1..1] component such that it
a SHALL contain [1._1] TB Result Observation {templateld-
2.16.840.1.113883.10.20.15.3.13)

Figure 1. TB Result Organizer example

<?2xml wersion="1.0" encoding="UTF-8"2>
<ClinicalDocument xmlns:xsi="http://www.w3.o0xg/2001/XMLSchema-instance” xmlns="urn:h
<component>
<structuredBody>

<componenty
<section>
<entry>

<grganizer moodCode="EVH">

<templateld root="2.16.840.1.113883.10.20.1.32"/>
mn |

0 Internet | Protected Mode: On




Generated XML Example

coblbdan

a~

Figure 1. TB Result Organizer example

<?xml: verzion="1.0" encoding="UTF-8"7>
<ClinicallDocument xmlns:xsi="http:// /www.w3.o0rg/ 2001/ XML3chema—instance” xmlns="urn:h
<component >
<structursdBody>
<component>
<section>
<entryr
<organizer moodCode="EVH™>
<templateld root="2.16.840.1.113883.10.20.1.32"/>
<templateld root="2.16.840.1.113883.10.20.15.3.21"/>
<id roor="35428fT7f-fo9594-44ed4-283c-deeb3T4bl08I" />
<code codeSvstem="2.16.840.1.113883.6.1" codeSvstemName="LOINC"/ >
<statusCode/ >
<component
<obzervation classCode="CB5S" moodCode="EVH">
<templateld root="2.16.840.1.113883.10.20.1.31"/>
<templateld root="2.16.840.1.113883.10.20.15.3.13"/>
<id root="bTedB8f8f-bdad-4d9c-be57-151c25a655cT"/ >
<code codeSvestem="2.16.840.1.113883.6.1" codeSvstenMName="LOINC"/>
<statusCode code="completed",/>
<effectiveTime>
<low vaiue="1972"/>
<high wvaiue="2008"/>
<feffectiveTime>
<interpretationCode/>
<methodCode/>
</observation>
</component>
</organizery>
</entry>
</Bection>
</ component>

o P N e S R,y JEgT

‘|




Peveloper Documentation (PDF)

TB Result Organizer
[Orgamizer: templateld 2.16.840.1.113883.10.20.15.3.21]

The tuberculosis result organizer identifies an observation set, contained within the result organizer as z set of result
observations. It contaims information applicable to all of the contamed result observations. It is particularly useful to
group a manber of tests, such as culture results, that are performed on a common specimen.

1. Conforms to CDA4 Organizer

Conforms to CCD Result Organizer template (templateld: 2.15.840.1.113883.10.20.1.32)

[CDA] SHALL contain [1..1] @classCode, where its data type is =_ActClassDocumentEntryOrganizer

[CCD] SHALL contain [1..1] @mocdcode ="EVIN"

[CDA] MAY confain [0_1] enul 1¥1aver, where its data type is NullFlavor

[CDA] MAY contain [0.*] realmCode, where its data fype 13 CS

[CDA] MAY contain [0.1] typeId, where its data type is InfrastructureR oot Typeld

[CDA] MAY confain [0._*] templaterd, where its data type is IL

[CCD] SHALL contain [1..*] i@

10, [TBPIN] SHALL contain [1..1] code, which SHATL be selected from ValueSet 216840 1. 114222 411 32035
Lab Test Fesult Mame (TB) DYNAMIC

11.[CED] SHALL contamn [1..1] statuscede

12.[CDA] MAY contain [0..1] ef fect iveTime, where s data type is IVL_TS

13. [CDA] MAY contain [0..I] subject, where its type is CT:4 Subject

14. [CCD] SHOVULD contain [1..*] component such that it

a. SHALL contain [1..1] CDA Specimen
15. [CDA] MAY contamn [0..*] performer, where its type 15 CDA Performer?
16. [CDA] MAY contain [0..*] author. where its type is CDA Author
17.[CDA] MAY contan [0..*] informant, where ifs type 15 CDA Infermani] 2
18. [CDA] MAY contain [0..*] participant, where its type 1s CDd Participant?
19. [CDA] MAY contamm [0..*] reference, where its type 1s CD4 Referance
20, [CDA] MAY contain [0..*] precondition, where its typeis CDA Precondition
21. [CDA] MAY contan [0..*] component, where its type 1s CDA Componentd
22.[CCD] SHALL contain [1..*] component such that it

a. SHALL contam [1..1] OCD Result Ohzervation (templateld- 2. 16.840.1.113883.10.20.1.31)
23.[TBPN] SHALL contain [1..1] component such that it

a. SHALL contain [1 IIIERe.iulr{?b.sermﬁaH{templat&Id 2 16.840.1.113883.10.20. 15 3.13)

1,
3,
1.
6.
"
8.
9,




Generate XML Example

coblbdan
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Figure 1. TB Result Organizer example

<?xml: verzion="1.0" encoding="UTF-8"7>
<ClinicallDocument xmlns:xsi="http:// /www.w3.o0rg/ 2001/ XML3chema—instance” xmlns="urn:h
<component >
<structursdBody>
<component>
<section>
<entryr
<organizer moodCode="EVH™>
<templateld root="2.16.840.1.113883.10.20.1.32"/>
<templateld root="2.16.840.1.113883.10.20.15.3.21"/>
<id roor="35428fT7f-fo9594-44ed4-283c-deeb3T4bl08I" />
<code codeSvstem="2.16.840.1.113883.6.1" codeSvstemName="LOINC"/ >
<statusCode/ >
<component
<obzervation classCode="CB5S" moodCode="EVH">
<templateld root="2.16.840.1.113883.10.20.1.31"/>
<templateld root="2.16.840.1.113883.10.20.15.3.13"/>
<id root="bTedB8f8f-bdad-4d9c-be57-151c25a655cT"/ >
<code codeSvestem="2.16.840.1.113883.6.1" codeSvstenMName="LOINC"/>
<statusCode code="completed",/>
<effectiveTime>
<low vaiue="1972"/>
<high wvaiue="2008"/>
<feffectiveTime>
<interpretationCode/>
<methodCode/>
</observation>
</component>
</organizery>
</entry>
</Bection>
</ component>
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Peveloper Documentation (PDF)

TB Result Organizer
[Organizer: templateld 2.16.840.1.1138583.10.20.15_3.21]

The tuberculosis result organizer identifies an observation set, contained within the result organizer as a set of result
observations. It contams information applicable to all of the contained result observations. It is particularly useful to
group a muber of tests, such as culture results, that are performed on a common specimen.

1. Conforms to CD4 Organizer

Conforms to CCD Result Organizer template (templateld: 2.16.840.1.113883.10.20.1.32)

[CDA] SHALL comntain [1..1] @classCods, where its data type is x_ActClassDocumentEntryOrganizer

[CCD] SHALL contain [1..1] amoodCode ="EVN"

[CDA] MAY contam [0_.1] énullFlaver, where its data type is NullFlavor

[CDA] MAY contain [0..*] realmCode, where its data type is C5

[CDA] MAY contain [0..1] type1d, where its data type is InfrastructureRootTypeld

[CDA] MAY contain [0..*] templated, where its data type is IT

[CCD] SHALL contain [1.%] id

10, [TBPN] SHALL contain [1..1] code, which SHALL be selected from ValueSet 2. 16 8401 1142224 11 3203
Lab Test Fesult Name (TB) DYNAMIC

11.[CCD] SHALL contain [1..1] statuscode

13. [CDA} MAY contain [0..1] effectiveTime, where its data type is IVL_TS

13. [CDA} MAY contain [0..1] subject. where its type is CDud Subject

14.[CCD] SHOULD contain [1..*] component such that it

A, SHALL contain [1..1] CD4 Specimen
15. [CDA] MAY contain [0..*] performer, where its type 1s CDA4 Parformer?
16. [CDA] MAY contain [0.*] author. where its type is CD4 Author
17.[CDA] MAY contain [0..*] informant, where its type 13 CDA Tnformanrl2
18. [CDA] MAY contain [0..*] participant, where its type 1s CDd Participant2
19, [CDA] MAY contamn [0..*] reference, where its type is CD4 Referance
20, [CDA] MAY contan [0..*] precondition, where is type s CD4 Precondition
21 [CDA] MAY contain [0..*] component, where its type 15 CD4 Conponenid
211.[CCD] SHALL contain [1..*] component such that it

a. SHALL contam [1..1] OCD Result Observation (templateld- 2. 16. 840.1.113883.10.20.1.21)
23, [TBPN] SHALL contamn [1..1] component such that it

a. SH_‘-!.LLmntam[l 1] TB Result Observation (templateld: 2.16.840.1.113883.10.20.15.3.13)
] atizfy; The value for ‘vode’ in a result organizer SHOULD be selected from LOINC

2.
3,
1.
6.
i
8.
9,




Developer Integrated Help

_FER: Edit Source

e
=

DO-H&:% e P

Navigate Search Project Run  Window Help

nlEE

RS R

o

= (5

[ Project Explorer E@\\h =g

= Sample CDA Documents
& 02
) CCD_HITSP_C32v2.5_Minimal
& CCp
g% SampleCCDDocument.xml
= coreschemas
= Pilot
i TemplateToelingPilotl xml
&
x

(| TemplateToelingPilot5 xml
td
!@.

TemplateToelingPilot2 xml
TemplateToclingPilot3 xml
TemplateToclingPilotd xml

TemplateToclingPilotShxml
TemplateToclingPilotScxml
TemplateToolingPilot xml

|X] TemplateToolingPilot? xml
[S] CDAxsd
[8] POCD_MTO00040.xsd

] i |

[ SampleCCDDocumentaml

i

|¥] CCD_HITSP_C32v2.5_Minimal_WithEntries Vali

| =

<observation classCode="CBS" moodCode="EVN">
<templateld root="2.16.840.1.113883.10.20.
<id nullFlavor="NI" />
<oode code="43419-31" codeSystem="2. 16, 840,
<statusCode code="completsd" />
<effectiveTime walue="20081201" /¥
<wvalue xXsiitype="PO" walue="10" unic="mm"
</ochservaticnr
Tfentryy
<entry typeCode="DRIV">
«1—— TE Result Organizer ——>

|
- |
A5 AT f5 =

1.113883, 6. 1" displayNane="Tubsar:

Multiple annotations found at this line:

216.840.1.114222.411.2205 Lab Test Result Mame (TB) DYNAMIC

- CCD Result Organizer SHALL satisfy: Contains one or more sources of infermatien,
- TBPM TB Result Crganizer SHALL contain [1..1] code, which SHALL be selected from ValueSet

<statusCode code="completed" /¥
veffectiveTime value="Z0881515" />
<i-— Specimen collection date—-3
Lopecimen

4 [

| L

S&" displayName="5pt

Design iSource]_

o= Outline 33\\

[g] text
[] entry typeCode=DRIV
U #comment
4o Zcomment
[8] ochservation classCode=0BS
[e] templateld root=2.16.840.1113
[] id nullFlavor=MI
[g] codecode=43419-1
(8] statusCede code=completed
[g] effectiveTime value=20081201
[8] value xsittype=PQ

[ | 3

-

5 errors, 5 warnings, 0 others

E Properties | EL Problems 53\'\.\_@; Tasksw

F

Description Resource

@ Errors (5 items)

@ CCD Result Observation SHALL satisfy: Contains one or TemplateTooli...
@ CCD Result Observation SHALL satisfy: Contains one or TemplateTooli...
@ CCD Result Organizer SHALL satisfy: Contains one or m TemplateTooli...
@ Diagnosis of org.openhealthtools.mdht.uml.cda.pilotir TemplateTooli...
@ TBPM TB Result Organizer SHALL contain [1.1] code, w TemplateTooli...

& Warnings (5 items)

& CCD Result Observation SHOULD contain [0..%] interpre. TemplateTooli...
# CCD Result Observation SHOULD contain [0..7] interpre TemplateToali...

Path Locaticn

Type
line 346
line 375
line 357
line 5

line 357

Validation Me
Validation Me &
Validation Me
Validation Mg
=
Validation Me

/Sample CDA Docu_...
/Sample CDA Docu..,
/Sample CDA Docu...
/Sample CDA Docu..,
/Sample CDA Docu...

Validation Me
Validation Me =

line 346
line 375

/Sample CDA Docu...
/Sample CDA Docu..,

4 | HE

| *

ClinicalDocument...observation/code | Writable

Smart Insert 34834 [15174]




MDA / UML Style Benefits

= Because we're using MDA, the UML Style for the
CIM can be simpler

= Models are more computationally independent; HL7-isms
and XML-isms not in the diagrams
a Easier for Subject Matter Experts to understand and validate

= Ability to automate Quality Assurance checks based on
the semantics of the model, not just structure

8 This is done through Eclipse extensions using the Eclipse
Modeling Framework (EMF) Validation Framework

= Semantic equivalence between generated artifacts

o Easier to determine mappings / transforms between
platforms




|l essons Learned

@ There will be a time between the As-Is and the To-
Be where you have a mixture of both

= Need to simultaneously maintain transforms to/from the
UML model and HL? v2 Electronic Data Interchange
format, HL7 v3 XML, and CDA XML

“As-Is” systems do not understand the “To-Be” concepts
and constructs - these need to be removed from As-Is
artifacts

@ One challenge was the mapping to/from HL7 v2
data types and HL7 v3

= Certain v2 data types are needed for “backward
compatibility”




Summary

To design a SOA, you need

= Dynamic (Behavioral) Models
= Static (Information) Models
= Terminology Models

UML can be used effectively for the first two
= Enables the benefits of Model Driven Architecture
= Link to terminology in UML Profile

o Further exploration of the linkages between Information and
Terminology modeling is needed

Model Transformations allow a single model to
satisfy multiple purposes

Standards can be developed in UML using MDA
to generate artifacts in different formats for
different audiences




