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AGENDA

1st

• Requirements of Laboratory ( CITI Lab 
Pakistan )

2nd • Current Problem with Existing System 
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Requirements of Laboratory
(CITI Lab Pakistan)

� CITI Lab is renown lab in Pakistan, having 
various collection points in different cities.

� Main requirements of CITI lab is to exchange 
information of;

� Test Orders � Test Orders 

� Test Results

� The exchange of these messages occurred;

� Within the collection point and main Lab

� With other reference labs
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Current Problems of CITI Lab

Mailing charges is cost overhead.

Deliveries of reports are often delayed that leads to
patient dissatisfaction.

4

Lack of reliable delivery of reports: report results
are dictated via phone which are often error prone.

Manual entry at sender and receiver side is time
consuming.

Customers will not ready to attend the lab due to
not entertainment of urgent reports, which need
outer lab communication.
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Use Cases For Lab HL7 Interfaces

Build 
Message

Parse 
Message

Save 
Message
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Use 
Cases

Map 
database 

to HL7

Map HL7 
to 

Database
Send 

Message

Receive 
Message

Load 
Message
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Mapping of Requirements to HL7 Messages

�The Messages required are;

� Test Order Messages

� Test Result Messages

�Domains of HL7

� Test order and Test result Messages -> Lab 

Domain

6
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TEST RESULTS <-> RESULT EVENT RMIM
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TEST RESULTS <-> RESULT EVENT RMIM

Patient

RecordTarget

typeCode : String = RCT

contextControlCode : CS = OP...

<<Participation>>

<<Participation>> <<Participation>>
<<Participation>>

ObservationEvent

classCode : String = OBS

moodCode : String = EVN

statusCode : SC = Completed

value : ANY

code : CD = ObservationType

<<SET>> InterpretationCode : CE...

<<Observation>>

Consumable3

typeCode : ST = CSM

contextControlCode : CS = ON...

sequenceNumber : INT

<<Participation>>

Person

classCode : String = PSN

determinerCode : String = INSTANCE

<<BAG>> name : EN

<<SET>> Id : II
Annotation

classCode : String = ACT

<<Act>>

InterpretationRange

classCode : String = OBS

moodCode : String = EVN.CRT

value : ANY

<<Observation>>

Subject2

typeCode : String = SUBJ

contextControlCode : CS = AN

contextConductionInd : BL = false

seperatableInd : BL = false

sequenceNumber : INT

<<ActRelationship>>

ReferenceRange

typeCode : String = REFV

contextControlCode : String = ON

contextConductionInd : BL = false

sequenceNumber : INT

<<ActRelationship>>

InFullfillmentOf2

<<ActRelationship>>

ObservationEvent

classCode : String = OBS

moodCode : String = EVN

statusCode : SC = Completed

value : ANY

code : CD = ObservationType

<<SET>> InterpretationCode : CE

<<Observation>>
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Person

classCode : String = PSN

determinerCode : String = INSTANCE...

<<BAG>> name : EN

<<SET>> Id : II

<<BAG>> telecom : TEL

administrativeGenderCode : CE

birthTime : TS

<<BAG>> addr : AD

Device

classCode : ST = DEV

determinerCode : ST = INSTANCE...

<<SET>> Id : II

manufacturerModelName : SC

softwareName : SC

classCode : String = PAT...

<<SET>> Id : II

AssignedEntity

classCode : String = ASSIGNED...

<<SET>> Id : II

<<Role>>

Author

typeCode : String = AUT

time : TS

contextControlCode : CS = OP...

noteText : ST

<<Participation>>
Verifier

typeCode : ST = VRF

contextControlCode : CS = OP...

sequenceNumber : INT

noteText : ST

time : TS

<<Participation>>

DataEnterer

typeCode : ST = ENT

contextControlCode : ST = OP...

noteText : ST

time : TS

modeCode : CE

<<Participation>>

TestReagent

classCode : ST = MMAT

determinerCode : ST = instance...

code : CE

<<entity>>

Reagent

classCode : ST = MANU

<<Role>>

<<BAG>> telecom : TEL

administrativeGenderCode : CE

birthTime : TS

<<BAG>> addr : AD

AssignedEntity

classCode : String = ASSIGNED

<<SET>> Id : II

<<Role>>

Criterion

classCode : String = OBS

moodCode : String = EVN.CRT

code : CE = ObservationType

value : ANY

<<SET>> InterpretationCode : CE

<<Observation>>

Author

typeCode : String = AUT

time : TS

contextControlCode : CS = OP

noteText : ST

<<Participation>>

Precondition

typeCode : String = PRCN

contextControlCode : String = ON

contextConductionInd : BL = true

sequenceNumber : INT

<<ActRelationship>>

classCode : String = ACT

moodCode : String = EVN

code : CE = AnnotationType

text : ST

statusCode : CS = completed
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value : ANY

InterpretationCode : CE

PlacerOrder

classCode : String = ACT

moodCode : String = RQO

<<SET>> Id : II

<<Act>>

typeCode : String = FLFS

contextControlCode : CS = ON

contextConductionInd : BL = false

sequenceNumber : INT



HL7 Application

Raw

Raw

HL7Compatible 
Message

PROPOSED ARCHITECTURE J
u
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Extended for Lab 

messages

Support Application 

Roles for Lab

Map messages to CITI 

Lab
MLLP for Transportation 

using HAPI
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CONCLUSION

� In this implementation we have analyzed the 

CITI lab requirements, map the requirements to 

HL7 messages and RMIMs.

� This implementation gives us end to end 

experience in developing HL7 V 3.0 messaging experience in developing HL7 V 3.0 messaging 

environment.
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THANKS FOR ATTENTION
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RIM 2.01

ManagedParticipation

id : SET<II>
statusCode : SET<CS>

Organization

addr : BAG<AD>
standardIndustryClassCode : CE

Person

addr : BAG<AD>
maritalStatusCode : CE
educationLevelCode : CE
raceCode : SET<CE>
disabilityCode : SET<CE>
livingArrangementCode : CE
religiousAffiliationCode : CE
ethnicGroupCode : SET<CE>

Place

mobileInd : BL
addr : AD
directionsText : ED
positionText : ED
gpsText : ST

Access

approachSiteCode : CD
targetSiteCode : CD
gaugeQuantity : PQ

LicensedEntity

recertificationTime : TS

Patient

confidentialityCode : CE
veryImportantPersonCode : CE

ActRelationship

typeCode : CS
inversionInd : BL
contextControlCode : CS
contextConductionInd : BL
sequenceNumber : INT
priorityNumber : INT
pauseQuantity : PQ
checkpointCode : CS
splitCode : CS
joinCode : CS
negationInd : BL
conjunctionCode : CS
localVariableName : ST
seperatableInd : BL

Act

classCode : CS
moodCode : CS
id : SET<II>
code : CD
negationInd : BL
derivationExpr : ST
text : ED
title : ST

0..n

1

outboundRelationship

0..n

source1

0..ninboundRelationship0..n

Participation

typeCode : CS
functionCode : CD
contextControlCode : CS...
sequenceNumber : INT
negationInd : BL
noteText : ED
time : IVL<TS>

0..n

1

0..n

1

Entity

classCode : CS
determinerCode : CS
id : SET<II>
code : CE
quantity : SET<PQ>
name : BAG<EN>

Role

classCode : CS
id : SET<II>
code : CE
negationInd : BL
addr : BAG<AD>

0..n

1

0..n

1
0..n0..1

playedRole

0..n

player

0..1

• RIM

RIM provide  

abstract model 
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Account

name : ST
balanceAmt : MO
currencyCode : CE
interestRateQuantity : RTO<MO,PQ>
allowedBalanceQuantity : IVL<MO>

DeviceTask

parameterValue : LIST<ANY>

DiagnosticImage

subjectOrientationCode : CE

Diet

energyQuantity : PQ
carbohydrateQuantity : PQ

FinancialContract

paymentTermsCode : CE

FinancialTransaction

amt : MO
creditExchangeRateQuantity : REAL
debitExchangeRateQuantity : REAL

InvoiceElement

modifierCode : SET<CE>
unitQuantity : RTO<PQ,PQ>
unitPriceAmt : RTO<MO,PQ>
netAmt : MO
factorNumber : REAL
pointsNumber : REAL

Observation

value : ANY
interpretationCode : SET<CE>
methodCode : SET<CE>
targetSiteCode : SET<CD>

PatientEncounter

preAdmitTestInd : BL
admissionReferralSourceCode : CE
lengthOfStayQuantity : PQ
dischargeDispositionCode : CE
specialCourtesiesCode : SET<CE>
specialAccommodationCode : SET<CE>
acuityLevelCode : CE

Procedure

methodCode : SET<CE>
approachSiteCode : SET<CD>
targetSiteCode : SET<CD>

PublicHealthCase

detectionMethodCode : CE
transmissionModeCode : CE
diseaseImportedCode : CE

SubstanceAdministration

routeCode : CE
approachSiteCode : SET<CD>
doseQuantity : IVL<PQ>
rateQuantity : IVL<PQ>
doseCheckQuantity : SET<RTO>
maxDoseQuantity : SET<RTO>

Supply

quantity : PQ
expectedUseTime : IVL<TS>

WorkingList

ownershipLevelCode : CE

Container

capacityQuantity : PQ
heightQuantity : PQ
diameterQuantity : PQ
capTypeCode : CE
separatorTypeCode : CE
barrierDeltaQuantity : PQ
bottomDeltaQuantity : PQ

Device

manufacturerModelName : SC
softwareName : SC
localRemoteControlStateCode : CE...
alertLevelCode : CE
lastCalibrationTime : TS

LivingSubject

administrativeGenderCode : CE
birthTime : TS
deceasedInd : BL
deceasedTime : TS
multipleBirthInd : BL
multipleBirthOrderNumber : INT
organDonorInd : BL

ManufacturedMaterial

lotNumberText : ST
expirationTime : IVL<TS>
stabilityTime : IVL<TS>

Material

formCode : CE
NonPersonLivingSubject

strainText : ED
genderStatusCode : CE

Employee

jobCode : CE
jobTitleName : SC
jobClassCode : CE
salaryTypeCode : CE
salaryQuantity : MO
hazardExposureText : ED
protectiveEquipmentText : ED

title : ST
statusCode : SET<CS>
effectiveTime : GTS
activityTime : GTS
availabilityTime : TS
priorityCode : SET<CE>
confidentialityCode : SET<CE>...
repeatNumber : IVL<INT>
interruptibleInd : BL
levelCode : CE
independentInd : BL
uncertaintyCode : CE
reasonCode : SET<CE>
languageCode : CE

0..n

1

inboundRelationship0..n

target

1

LanguageCommunication

languageCode : CE
modeCode : CE
proficiencyLevelCode : CE
preferenceInd : BL

time : IVL<TS>
modeCode : CE
awarenessCode : CE
signatureCode : CE
signatureText : ED
performInd : BL
substitutionConditionCode : CE...

name : BAG<EN>
desc : ED
statusCode : SET<CS>
existenceTime : IVL<TS>...
telecom : BAG<TEL>
riskCode : CE
handlingCode : CE

1

0..n

1

0..n

RoleLink

typeCode : CS
effectiveTime : IVL<TS>...

addr : BAG<AD>
telecom : BAG<TEL>
statusCode : SET<CS>
effectiveTime : IVL<TS>
certificateText : ED
quantity : RTO
positionNumber : LIST<INT>...

0..n
0..1

scopedRole

0..n

scoper

0..1

0..n

1

outboundLink0..n

source

1

0..n

1

inboundLink

0..n

target1

RIM 2.01
July 17,2003

ControlAct

abstract model 

for healthcare  

arena.
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Patient Encounter MIMPatient Encounter MIM
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Patient Encounter RMIMPatient Encounter RMIMSubsuming InheritanceCloning of New Classes

Constraint 
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Patient Encounter HMDPatient Encounter HMD
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Patient Encounter HMDPatient Encounter HMD
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HL7 MESSAGE INTEROPERABILITY

Sender’s data in 

its data format

Sender’s RIM Object Sender’s RIM Object Sender’s builds RIM Sender’s builds RIM 

Receiver stores Receiver stores 

data in its data data in its data 

formatformat

Standardized 

RIM Objects 

lead to 

Interoperability

Sender’s RIM Object Sender’s RIM Object 

GraphGraph

DOM Tree DOM Tree 

representing object representing object 

graphgraph

<Message> … </Message><Message> … </Message>

Receiver’s Receiver’s 

Parsed MessageParsed Message

object graph according object graph according 

to what was sentto what was sent

Serialized Message

Deserialized Message
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APPLICATION CATEGORY

Distributed Application

Grid 
Application

Peer-Peer
Agents 

Application
WS 

Application

Health Care 
Standards

DICOM IEEE HL7

HL7 HL7 

X12N SGML

HL7

Version 3

HL7 

Version 2.x

Health Care Domain

Pharmacy Patient 
Administration

Billing and 
Accounting

Laboratory …

Laboratory Information 

System
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HL7 MESSAGE TRANSPORTATION

Sender

WS Adapter

Receiver

WS AdapterMessaging Adapter

ApplicationApplication

Web Service
(SOURCE)

Web Service
(DESTINATION)

Messaging Infrastructure

SOAP over HTTP …

Messaging Transport
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HL7 ENABLED LABORATORY

INFORMATION SYSTEMS

Laboratory HL7 Interface at Lab1

HL7 V 3.0 Interface

Message V 3.0

Message V 3.0

20

Laboratory HL7 Interface at Lab2

HL7 V 3.0 Interface

Laboratory HL7 Interface at Lab3

HL7 V 3.0 Interface
Message V 3.0

Message V 3.0
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HL7 Application as middlewareHL7 Application as middleware

Hospital Management System
HL7 V.3 Application

Data

21

Laboratory Information System

Data

HL7 V.3 ApplicationHL7 application will act as middleware used in 
same way for other Healthcare Systems.
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Proposed Architecture

H
L

7
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 A

P
I

HL7 Message Management ToolHL7 V2 to V3 mapping Tool

HL7 Message Generation and Parser Component

Graphical User Interface
(Drag and Drop Facilitator)

HL7 Studio Core Engine
(Supporting the core functionality of the System)M

a
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7
 S
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 A

P
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HL7 Message Generation and Parser Component

HL7 to Database Mapper Tool

Component

Mapping Code Generator 

Component

Application Roles Deployment Component

HL7 Ontology Engine
(Support capability of consuming ontologies and mapping tools)

HL7 Transportation Component
(Specify different transportation standards of HL7)

Web Service Wrapper MLLP Wrapper

ebXML Wrapper

Database

M
a

p
p

in
g

 S
p

ecifica
tio

n
 F

iles
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PROJECT PHASE I: MODULES

HL7 Core EngineHL7 Core Engine

HL7 V3 and V2 HL7 V3 and V2 

MapperMapper

HL7HL7

Generator/ParserGenerator/Parser

H
L7

 Ja
v

a
 S

IG
 A

P
I

H
L7

 Ja
v

a
 S

IG
 A

P
I

Message Message 

Specification Specification 

FilesFiles

HL7 StudioHL7 Studio
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HL7 V3 and Database HL7 V3 and Database 

MapperMapper

Application Role Application Role 

Deployment ComponentDeployment Component

Database Mapping Code Database Mapping Code 

GeneratorGenerator

H
L7
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v

a
 S
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P
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H
L7

 Ja
v
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P
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HealthcareHealthcare

DatabaseDatabase

HL7 Transportation SubsystemHL7 Transportation Subsystem

MLLPMLLP Web ServiceWeb Service ebXMLebXML
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WORKING OF HL7 APPLICATION

1. Retrieve and Map the data

2. Pass the data and mapping criteria 

to SIG API and generate message.

3. HL7 CE Manage the interaction and 

pass the generated message to 

Transmission Protocol.

4. TP bind the control act wrappers to 

message and send it to Web Service 

Database 

Mapper

HL7 Core 

Engine

Sender

H
L7

 J
a

va
 S

IG
 A

P
I
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message and send it to Web Service 

adapter.

5. WS adapter wrap the HL7 message 

with SOAP packet and send back it 

to TP.

6. TP sends the HL7  SOAP message to 

the destination over or http.

Database

H
L7

 J
a

va
 S

IG
 A

P
I

Transmission 

Protocol
WS Adapter

SOAP over HTTP
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Conclusion

� HL7 has been achieved semantic interoperability 

through UML Reference Information Model.

� The purpose of our proposed architecture will be to 

develop an HL7 studio that can support,develop an HL7 studio that can support,

� Version 3 messaging

� Version 2 to Version 3 conversion

� Semantic HL7

� SOA HL7
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Thanks

Question?
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V 3.0 MESSAGE DERIVATION
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First: Message Information Model  (MIM)First: Message Information Model  (MIM)

� MIM represent only those classes, attributes and 

association from RIM which are interest for specific 

Set of Message Type. 

� Consider Example of Patient Encounter� Consider Example of Patient Encounter

� RIM consist of more than 100 classes

� We will only select those classes that can carry information 

for Patient Encounter message
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Second: Refined Message Information Model (RMIM)Second: Refined Message Information Model (RMIM)

� RMIM is refined MIM which specify semantic 
constraint on group of message type.

� RMIM is valuable when distinct view of object is 
created from same class,  message may contain more created from same class,  message may contain more 
than one Person like as patient or next of kin or 
practitioner.

� Example, consider RMIM for Patient Encounter
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Third: HMDThird: HMD

� HMD is tabular representation specifying all 
necessary information elements to be send in 
message.

� R-MIM is traversed and mapped classes, association � R-MIM is traversed and mapped classes, association 
and attributes to the rows of HMD.

� To start with the first class is called root.

� When HMD is converted to XML, all the other 
elements are nested under root class.


