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x Me

e Michael van der Zel -

e Personality (MBTI) INFJ — Idealist, Perfectionist, Chaotic

* “INFJs prefer the future and the pathway along which
they aspire for profundity.”

e University Medical Center Groningen, Netherlands

,,;,

e HIT Architect, Information Systems (EHR-S) %z*

UMCG

e Results 4 Care, Netherlands S‘FEEELII_TS‘QCAF{E
e Detailed Clinical Models (ISO), HL7 v3
e HL7 WG's: RIMBAA, EHR-S FM, ArB, PC



UMCG — Some Numbers
1 of 8 UMC’s, 1 of 120 hospitals in the Netherlands
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900 trauma helicopter flights
9.756 employees
1.339  beds (including cradles)
32.831 admissions
326.400 nursing days
460.297  visits to outpatient clinics AL NS
11.823  day care treatments psychiatry (2006)

20.758  day care treatments (excl. Psychiatry)

Source: annual report 31-12-2007
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 Methods and patterns for using HL7 v3 in the full
scope of development — from database to Ul. As an
example | will use the Patient Summary application
in development in the University Hospital
Groningen. For the Ul the Common User Interface
Guidances are translated were applicable.
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e Poliplus is the Primary, not the only, EHR-System of
the UMCG

 The Collector (Gartner 1) to the Documenter
(Gartner 2/3) KernEPD



,' & Poliplus R44.0vergevoeligheden. 18 [opoliplus2] - Microsoft Internet Explorer provided by UMCG

Sl Jo) ! §zs8/ JOYORrLY | SROR-1 ] 1!

Geboren 01-jan-1980 (30jr) Geslacht Man Patiéntnummer 7767853

FICTIEF, Jan A.B.C.

appelsap 22-okt-2010

Apple 11-okt-2010

Calcium EDTA 11-okt-2010
Verzekeraar Owm Menzis Zorgverz... EDTA - Ethylenediamine tetraacetic &

Polisnummer 12345678 Meer overgevoeligheden bekend

Huisarts 1. Test Huisarts 2
Telefoon 050-3618036

Elders 050-3453453
Mobiel 06-35533345
Elders 050-3232323
Elders 050-6666666

Hanzeplein 1
9700 RM Groningen

Klik woor meer informatis Klik voor meer informatie | Details en bewerkep overgevosligheden

Qi afdeling Geboortedaturm:
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Llit ei

Llit walglijst

f::ven Fatientnumrmer: & Overgevoeligheden Widget - Microsoft Internet Explorer provided by UMCG
Liisten (PVS) B3h. _
T Maarmn: Fic Overgevoeligheden lNieuwe overgevoelighei
Verslagen Geslacht ful . .
— el e 0 Datum Allergeen Mate van zekerheid Reactie
ALl Adres: i * 27-okt-2010 appelsap onwaarschijnlijk bloed afwijkingen/Leucopenie, bloed
U . * 11-okt-2010 Apple waarschiinlitk orgaan functie stoormissen Misr
Overig Telefaonnummers:  El * 12-gkt-2010 Calcium EDTA | Laatst gewijzigd door: :harbﬂqﬁﬁ.ﬁf_.ﬁﬂ:..}E_th_zm._.uu..lsuse huid afwijking zonder slijnm
L El * 27-okt-2010 EDTA - Ethylenediamine tetraacetic acid d... onwaarschijnlijk bloed afwijlkingen/" anders’
&l * 27-okt-2010 latex zeker bloed afwijlkingen/ anders’
= * 25-gkt-2010 plantaardige textielvezel mogelijk bloed afwijlkingen/" anders’
*» 14-gkt-2010 Vegetable casserole made with sweet potat... zeker orgaan functie stoornissen Lever,org
# 27-okt-2010 12345678901234567690123456769012345678901 2 waarschijnlijk bloed afwijkingen/Leucopenie, bloed
[ * 21-okt-2010 hopjesvla waarschijnlijk erythrodermie
* 14-okt-2010 test waarschijnlijk bloed afwijkingen/Trombopenie,orgs
* 27-okt-2010 test 123 zeker bloed afwijlkingen/Trombopenie
* 27-okt-2010 =zxcvb waarschijnlijk bloed afwijkingen/ anderse’,orgaan fu



. UMCG

Gartner CPR Generations

Full Generation 5:
The Mentor

Generation 4:
The Colleague

Functionality

Minimal

1993 1998 2005 2010 2015+
Availability of Products

Source: Gartner (September 2007)

D:\My documents\Internationaal, Nationaal, Regio\Gartner\2007 CPR Generation Criteria Update - Clinical Display.pdf


file:///D:/My%20documents/Internationaal,%20Nationaal,%20Regio/Gartner/2007%20CPR%20Generation%20Criteria%20Update%20-%20Clinical%20Display.pdf

>€ Semantic SOA

Classical Model

Service Provider <: Message Serwce Provider

Ontology /

Little common tooling

Tomorrows Model

Service Provider <: Message :> Service Provider

Ontology

Common tooling and infrastructure

Source: http://www.openhealthtools.org/Reports/Apr08/OHTStandardsVisionV2.pdf


http://www.openhealthtools.org/Reports/Apr08/OHTStandardsVisionV2.pdf

ldeal Model

Tomorrows Model

T

Service Provider

<: Message :> Service Provider

Ontology

Common tooling and infrastructure

SNOMED
Ideal Model side

Service Provider

Service Provider

End-To-End HL7 v3, SNOMED CT, RIMBAA, From Ul to DB



. UMCG

>‘{ Patient Summary &
; (KernEPD)

e |CT Masterplan Project, Hospital wide

* Goal: Increase Patient Safety by making Summary data easy
to access and capture, e.g.:

e Patient Demographics,

* Propensity to Adverse Reactions,
e Patient History,

e Trial, Advance Directives, etc.

e Choices made: CUI, HL7 v3, SNOMED CT, Web, Detailed
Clinical Models, EHR-S FM

10



Uumce

Patient Banner

FICTIEF' Jan A.B.C. Geboren 01-jan-1980 (30jr) Geslacht Man Patiéntnummer 7767853
° [
[ 0 E
Hanzeplein 1 Elders 050-3453453 Huisarts J. Test Huisarts 2 appelsap 22-okt-2010
9700 RM Groningen Mobiel 06-55533345 Telefoon 050-3618036 Apple 11-okt-2010
Elders 050-3232323 Calcium EDTA 11-okt-2010
Elders 050-6666666 Verzekeraar Owm Menzis Zorgverz..| EDTA - Ethylenediamine tetraacetic ¢
Polisnummer 12345678 Meer overgevoeligheden bekend
. I ra n S I a te d t O D u tC h Klik voor meer informatie Klik voor meer informatie | Details en bewerken overgevosligheden
2
4 Implementatie Handleiding NHS-CUI

— R_ Pa tien t un ive rsal . Common User Interface Design Guidance

UMCG NL Realm
. S e rv i C e o Draft Ssﬂw?’::i;fbﬁjﬁs (DETL)
— Mapping Service

* MPI LOB

— Hospital Information System

INHS

Connecting for Health

Afrcrosoft Health
COMMON USER INTERFACE

12

14
16

1g ) 2009, 2010 UMCE
LB [ s een door BEIEA GOSN JOCUmEnT.
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Control to Wiref
FICTIEF, Jan A.B.C. Geboren 01-jan-1980 (30jr) Geslacht Man Patiéntnummer 7767853
Hanzeplein 1 Elders 050-3453453 Huisarts 1. Test Huisarts 2 appelsap 22-okt-2010
9700 RM Groningen Mobiel 06-55533345 Telefoon 050-3618036 Apple 11-okt-2010
Elders 050-3232323 Calcium EDTA 11-okt-2010
Elders 050-6666666 Verzekeraar Owm Menzis Zorgverz.., EDTA - Ethylenediamine tetraacetic :
Polisnummer 12345678 Meer overgevoeligheden bekend
Klik voor meer informatie Klik voor meer informatie | Details en bewerken overgevoelighaden
«tooltip» «tooltip» «tooltip»
GenderlLabelTooltip IdentifierLabelTooltip {ldentifierTooltip}
PatientBanner 7 7
Zone 1 / /
MultipleBirthLabel | DateOfBirthLabel| {DateOfBirth} GenderLabel {Gender} IdentifierLabel {ldentifier}
{Fam”yName}, {G'VenName} | DateOfDeathLabel | {DateOfDeath} AgeAtDeathLabel {AgeAtDeath}
Zone 2
SubSectionOneTitle SubSectionTwoTitle SubSectionThreeTitle SubSectionFourTitle Allergy*
SubSectionOne SubSectionTwo SubSectionThree SubSectionFour SubSectionFive
{Address1} HomePhonelLabelText | {HomePhoneNumber} {SubSectionThreeContent}
{Address2} WorkPhonelLabelText {WorkPhoneNumber}
{Country} MobilePhoneLabelText] {MobilePhoneNumber}
EmailLabelText {EmailAddress}

12



Binding Property to R_Patient ™

@
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(COCT_RMO050000UV01)

PatientBanner Control

Property

XPath in PatientNL
(vanaf patientNL/)

FamilyName

name/family

GivenName name/given + "' + name/prefix
PreferredMame m

Title "

Gender personfadministrativeGenderCode@code

F>Female
M = Male
UN > NotKnown

DateOfBirth

person/birthTime@value

{ & patienl

patient

MultipleBirthVisible person/multipleBirthind
DateOfDeath person/deceasedTime@value
Identifier id[@displayable = 'true'|@extension
ldentifierType "Other"

IdentifierTooltip

"BSM: "+ id[@root =='2.16.840.1.113883.2.4.6.3
"l@extension + \n' +

Use converters were applicable

= e e

-~
-
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Patient

ﬁ, clagsCoda®: <= PAT
Ia*: SET=H=[1.7]

addr: BAG=<AD= [0..°]

bxlspom: BAL=TEL> .

stalusCode: CS CNE [1..1] < RoleStatus
affectiveTime: IVL<TS> [0.1]
confidentialityCode: T CWE [0..1]
veryimporantPersonCoda: CE CWE [0..1]

.
o

1.1 patiE'*-lLl'.'rrgE-ubﬁ'ls;-----------------
CMET: (LIV}

E_LivingSubject
[univarsal]

ICOOT . MTOAnDGLOT

“7. umce
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<UserControl ... >

i <UserControl.Resources> ;
", '<@onverters:CDCuiPatientGenderConverter x:Key="GenderConverter" /> T

u i‘ﬂ QG

- <Converters:TSCUIConverter x:Key="DateTimeConverter" />

<Converters:TELCUIConverter
<Converters:IICuiConverter
<Converters:ADCuiConverter
<Converters:ENCuiConverter

:Key="TelecomConverter" />
:Key="IdConverter" />
:Key="AdresConverter" />
:Key="NameConverter" />

XXX X

<Style>...</Style>

</UserControl.Resources>

<Grid x:Name="LayoutRoot" Loaded="UserControl Loaded"> XAML XML (PhySicaI)

<Patientbanner:UMCGPatientBanner

x:Name="PatientBanner" Grid.Column="0"
zoneTwoStateChanged="PatientBanner ZoneTwoStateChanged"
ViewContactDetailsClick="PatientBanner ViewContactDetailsClick"
ViewHuisartsDetailsClicked="PatientBanner ViewHuisartsDetailsClicked"
ViewAllergyRecordClick="PatientBanner ViewOvergevoelighedenDetailsClick"
Style="{StaticResource PoliplusBanner}"

SubSectionOneWidth="250"
SubSectionTwoWidth="250"
SubSectionThreeWidth="250"
SubSectionFourWidth="0"

FamilyName="{Binding Path=patientPerson.name, Converter={StaticResource NameConverter},
ConverterParameter=FamilyNamePatient}"

GivenName="{Binding Path=patientPerson.name, Converter={StaticResource NameConverter},
ConverterParameter=GivenNamePatient}"

Title=""

Gender="{Binding Path=patientPerson.administrativeGenderCode,

Converter={StaticResource GenderConverter}}"
Identifier="{Binding Path=id, Converter={StaticResource IdConverter}, ConverterParameter=Identifier}"
IdentifierTooltip="{Binding Path=id, Converter={StaticResource IdConverter},
ConverterParameter=IdentifierTooltip}"

Addressl="{Binding Path=addr[0], Converter={StaticResource AdresConverter},

ConverterParameter="'Addressl'}"

DateOfBirth="{Binding Path=patientPerson.birthTime, Converter={StaticResource DateTimeConverter}}"
DateOfDeath="{Binding Path=patientPerson.deceasedTime, Converter={StaticResource DateTimeConverter}}"
Deceased="{Binding Path=patientPerson.deceasedInd.value}"

14



* Constraint Model (R_Patient Universal)

CO — Ul Pattern

e Silverlight CUI PatientBanner

e XAML Binding + Converters

& Poliplus Patientbannen DEMO R41.Patientbanner. 3 [tpoliplus4] - Windows Internet Explonen

FICTIEF, Jan D.

Haaldersbroekerdwa
9713 GZ Groningen

Laboratorium
uitslagen

Thiis
Mobiel
Werk
Werk

050-1234567
06-12245678
050-3453453
050-3232323

Klik voor meer informatis

Geslacht: -

Gehooredatum: E

S o) ! Jzs)7 JO R 0Cf = JEgoRrLLETRT O 2] ¢

(=19

Geboren 01-jan-1980 (30jr) Geslacht Man Fatiéntnummer 7767853

Huisarts

Verzekeraar
Polisnummer

1. Akkerman

Signaleringslijst P...

Klik voor meer informatis




= Overgevoeligheden Widget - Microsoft Internet Explorer provided by UMCG

Overgevoeligheden

Datum Allergeen Mate van zekerheid Reactie
» 27-okt-2010 appelsap onwaarschijnlijk
L
Details
Allergsen
Apple

Mate van zekerheid

[waarschijnlijk v |

Reactie

Aard | orgaan functie stoormissen Misr v |

Ernst | matig tot ernstig v |
12-okt-2010 Calcium EDTA waarschijnlijk
27-okt-2010 EDTA - Ethylenediamine tetraacetic acid d... onwaarschijnlijk
27-okt-2010 latex zeker
25-okt-2010 plantaardige textielvezel mogeligk
14-okt-2010 Vegetable casserole made with sweet potat... zsker
27-okt-2010 1234567890123456789012345678901 23456789012 waarschijnlijk
21-okt-2010 hopjesvila waarschijnlijk
14-okt-2010 test waarschijnlijk
27-alkb-2010 test 17272 malemr

ot

EEX

Nieuwe overgeveeligheid toevoegen |Sluiten |

bloed afwijkingen/Leucopenie,bloed afwijkingen/Eo...

| Deactiversn || Opslaan || Annuleren

| Reactie toevoegen

=

bulleuse huid afwijking zonder slijmvlies afwijki...
bloed afwijkingen/ anders’
bloed afwijkingen/ anders’
bloed afwijkingen/ anders’

orgazan functie stoornissen Lever,orgaan functie s...

bloed afwijkingen/Leucopenie, bloed afwijkingen/Le...
erythrodermis
bloed afwijkingen/Troambopenie,orgaan functie stoo...

Elaed =2fsmikinaern Trombonenis

. umcG

16
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SR EFC MIVUUULUUUVUL.Orgalnlzer XIMLNsS="urnint/—orgivsos-
Y —

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="urn:hl7-org:v3 multicacheschemas/REPC RM000100UV.xsd" llrr](:c;
xsi:type="REPC MT000100UVOl.Organizer"
classCode="CATEGORY" moodCode="EVN">
<templateId root="2.16.840.1.113883.2.4.3.8.1000.9" extension="TODO" />
<id root="2.16.840.1.113883.2.4.3.8.1000.10"
extension="acl3267b-a0a7-4741-9363-2230c3f1da03" />
<code displayName="Propensity to adverse reactions (clinical finding)"
code="420134006" codeSystem="2.16.840.1.113883.6.96"
codeSystemName="SNOMED CT" />
<statusCode code="active" />
<effectiveTime><low value="20090309" /></effectiveTime>
<recordTarget typeCode="RCT">
< classCode="PAT">
< root="2.16.840.1.113883.2.4.3.8.12" extension="6022832"/>
< code="active" />
<patientPerson classCode="PSN" determinerCode="INSTANCE" />
</ >
</recordTarget>
<dataEnterer typeCode="ENT"> .
- ity classCodem"ASSIGNED"> Care Record XML (Physical)
< root="2.16.840.1.113883.2.4.3.8.1000.2" extension="L1UUUb/ /3" />
</ >
</dataEnterer>
<component typeCode="COMP">
<observation classCode="0OBS" moodCode="EVN">
<code displayName="causative agent" code="246075003"
codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT"/>
<value displayName="Non-steroidal anti-inflammatory agent (product)"
code="16403005" codeSystem="2.16.840.1.113883.6.96"
codeSystemName="SNOMED CT" xsi:type="CD" />
</observation>
</component>
<component typeCode="COMP">
<observation classCode="OBS" moodCode="EVN">
<code displayName="certainty" code="246103008"
codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT" />
<value displayName="possible diagnosis" code="60022001"
codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED CT"
xsi:type="CD" />
</ebseryation> 17

</component>



Object Binding (CS — CO — Ul)

v.s. XML Binding (Ul — CS)
B =
XML Binding (ASP.NET | Sllverllght 4M|

18
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Hr.f';é o un ICG
[ ] [ ] [ ] d
Patient History ASP.NET Widget
R. Datum Operatie omschrijving Spec.
2000 B |Dit is een zelf toegevoegde operatie
LT TTEY TR SR T I B O T OMIE ALS ZELFSTANDIGE INGREEP <NO
Mo Tu e Th Fr Sa Sull HOORTOILET
VI B N IR /= LLECTOMIE BlJ KINDEREN T 10 JAAR INCL. ADENOTOMIE
b B 7 8 9 N
12 13 14 15 16 1
19 20 21 22 23 2 cul
DatelnputBox
26 27 28 29 30 3
2 3 4 5 B 7 8
Close
R. Datum Diagnose omschrijving Spec.
[] ma 20-ok=2008 Haren R,
[] do2d-mei-2007 Haren o,
Relevant?
A0k Cititis media / niet gespecificeerd
] wr17-feb-2006 spraak-taalontwikkelingsstoornis kLA,
CuUl
Datelabel
Mieuwe toevoegen || Opslaan http://digizorgol.umcg.nl/PatientHistory/

19


http://digizorgo1.umcg.nl/PatientHistory/
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File Edit ‘“iew Insert Format Tools Table Help

FEHR &RV & J

| Bz u

5

| 4
I K

l-_

(]
M|
(il
11
4

Woorgeschiedenis ophalen ]

Patigntnummer 7767853

Yoorgeschiedenis selecteren/wijzigen
opens

Voorgeschiedenis - Operaties

3 Voorgeschiedenis Widget - Microsoft Internet Explorer provided by UMCG

Bestand Bewerken EBesld Faworieten  Extra  Help

A — -l'\l 5
Iﬂ IELI ,I\J 7 | Zoeken “;::_\:f:"Fav-:-rieten {Fﬁ

Adres @ http:fidigizorgal, umcg.nlfPatientHistary iDefault, aspx?patientnummer=776 7853&z0uga5ess % a Ganaar  Links *

> = ¥

-+

-

I‘-Ja!J -

- @]

Type a question for help

BEE
-

200905238 blaat

Voorgeschiedenis - Diaghoses

20100125
20100311 Congenitale afwiking overige hals
201NN=21¢g traiert

Display (Infopath)

Data Entry & Selection
(ASP.NET)

Mieuwe toevoegen

R. Datum Diagnose omschrijving
[] Man 15-kar-2010 traject

B ton 15-kar-2010

Thu 11-kda £ wijking cwverige hals

[] Thu 11-bdar-2010 Kleine tumoren hoofd/hals
[ Tue 26-Jan-2010 Colitis ulcerosa

kdon 26-Jan-2010

A

20



_}é Infopath & HL7 v3 #

e Limited XSD / XSI support

e recursion in models & datatypes gives problem

* nullFlavor

. http://wiki.hl7.org/index.php?title=Message reshaping_rules
¢ SO I Ut 10NS http://www.hl7.org/v3ballot/html/infrastructure/its_r2/its_r2Guide.htm#reshaperimba:

e Minimal WSDL with recursion removed

* |ntermediate Service with Flattened XML and/or
Business Names

e Editing “complex” HL7 v3 structured in Infopath
really hard (needs lots of coding)

21


http://wiki.hl7.org/index.php?title=Message_reshaping_rules
http://www.hl7.org/v3ballot/html/infrastructure/its_r2/its_r2Guide.htm#reshaperimbasmod

: :
}% Flattening Example

<Propensity_to_adverse_reactions xmlns="urn:hl7-org:v3"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
classCode="CATEGORY" moodCode="EVN">

<templateld root="2.16.840.1.113883.2.4.3.8.1000.9" extension="xyz" />

<id root="2.16.840.1.113883.2.4.3.8.1000.10" extension="abc" />

<statusCode code="active" />

<effectiveTime.low value="20090309" />

<recordTarget.patient.id root="2.16.840.1.113883.2.4.3.8.12" extension="6022832"/>

<dataEnterer.assignedEntity.id root="2.16.840.1.113883.2.4.3.8.1000.2" extension="10006773"/>

<causative_agent.value
displayName="N

steroidal anti-inflammatory agent (product)" code="16403005"
codeSystem="2.16.84Q.1.113883.6.96" codeSystemName="SNOMED CT" xsi:type="CD" />

<certainty.value displayName®&possible diagnosis" code="60022001"
codeSystem="2.16.840.1.,3883.6.96" codeSystemName="SNOMED CT" xsi:type="CD" />

< typeCode="COMP" >
<observation classCode="0OBS" moodCode="EVN">
<code displayName="causative agent" code="246075003"
codeSystem="2.16.840.1.113883.6.96" codeSystemName="SNOMED (
<value displayName="Non-steroidal anti-inflammatory agent (product
code="16403005" codeSystem="2.16.840.1.113883.6.96"
codeSystemName="SNOMED CT" xsi:type="CD" />
</observation>
</ >

</Propensity_to_adverse_rea

22



Use of CUI Resources

* Used CUI Guidances
 ADR Display, ADR Recording

e Patient Banner & related

e Toolkit (Silverlight & ASP.NET)

e Patient Banner & related

* Single Concept Matcher

 Extended with binding to

HL7 v3 payload based
WebServices

[~

[T Microsaft Health CUL- Ho.

« = C O WM scunet

" Microsoft Health

COMMON USER INTERFACE
HOME | INTRODUCTION | GUIDANCE | CONTROLS | ¢

WELCOME

The Microsoft Health Common User Interface {MSCULY offerings form
part of the Microsoft Health ICT Eesource Center. MSCUI provides
Uzer Interface Design Guidance and Tocolkit controls that address a
wide range of patient safety issues faced by healthcare organizations
worldwide. Those design guides and controls enable the quick and
easy creation of 3 new generation of safer, more usable and
compelling health applications.

Yisit the MSCUL Wehb site to:

» Read more about the project in the Introduction

s See scenario-based technology demonstrators and testimonials frorr
healthcare providers in the Showcase

= Yisit our Team Blog for news and announcements

= Access our CodePlex forum to read related discussions

Why not also take a look at the Microsoft Connected Health Platform F
prescriptive architecture, solution accelerators, design and deployment
optimized e-Health platforms and solutions?

LATEST NEWS

23
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Q. <
_}t Conclusions

e Keep Information Model pure & add Ul on top
 Don't extend IM for apps
e Separation of Responsibility

e Keep mappings to a minimal, Ul, Service, DB all use
the same Logical Model

e With CUI Guidance made Computable add to HL7 v3
templates gives base for MDA Forms

e Separation of Responsibility..

24
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