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HL7’s mission - clinical interoperability 
“To provide a comprehensive framework and 

related standards for the exchange, integration, 
sharing, and retrieval of electronic health 
information that supports clinical practice and the 
management, delivery and evaluation of health 
services.  Specifically, to create flexible, cost 
effective standards, guidelines, and 
methodologies to enable healthcare information 
system interoperability and sharing of electronic 
health records.”  (Source: HL7 Mission statement, revised 2001)
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Interoperability
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Semantic
interoperability

Functional
interoperability

• Main Entry: in·ter·op·er·a·bil·i·ty
Function: noun
Date: 1977
: ability of a system ... to use the parts or equipment of 
another system

Source: Merriam-Webster web site

• interoperability
: ability of two or more systems or components to 

exchange information and to use the information that 
has been exchanged.

Source: IEEE Standard Computer Dictionary: A Compilation of 
IEEE Standard Computer Glossaries, IEEE, 1990] 



Semantic interoperability (2)

Phrased another way -
Complete semantic understanding of a data 
exchange can only be achieved if the sender 
and receiver share a common model of the 
data that represents the domain of 
communication and if the sender and receiver 
use common sets of terms (codes) drawn from 
terminologies that are fully defined and 
comprehensively represent the concepts in the 
domain of communication.
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Functional interoperability

• Functional interoperability requires a robust 
scheme for formatting the data so that they can 
be assembled into messages and disassembled 
(parsed) reliably and efficiently, 

and
• Systems that will reliably and rapidly transport 

the data from one computing application to 
another
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Functional & Semantic Interoperability
• Defined process for sharing
• Reference Information Model
• Common Data Types
• Common Terminologies
• Common content specification at complex levels –

a.k.a. clinical templates
• Clinical document architectures
• Conformance requirements
• Document standards
• Trigger Events

From: W. E. Hammond, Ph.D., 2002
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Why Version 3?

• Even as the first Version 2 standards were 
being accepted and implemented, HL7 
began to seek a better way to develop 
standards

• Version 2 used a quick-design approach to 
meet immediate needs in the health care IT 
community

• But it is an ad hoc method that is difficult to 
coordinate and control

• Hence, Version 3  
7/29/2003 Copyright 2003, HL7 7



The “essence” of Version 3

• Apply the ‘best practices’ of software development to 
developing standards – a model-based methodology

• Predicate all designs on two semantic foundations – a 
reference information model and a complete, 
carefully-selected set of terminology domains

• Require all Version 3 standards to draw from these 
two common resources

• Use software-engineering style tools to support the 
process.
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Observation
value : ANY
interpretationCode : SET<CE>
methodCode : SET<CE>
targetSiteCode : SET<CD>

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

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

Supply
quantity : PQ
expectedUseTime : IVL<TS>

Diet
energyQuantity : PQ
carbohydrateQuantity : PQ

Document
setId : II
versionNumber : INT
completionCode : CE
storageCode : CE
copyTime : TS

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

Access
approachSiteCode : CD
targetSiteCode : CD
gaugeQuantity : PQ

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

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

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

Material
formCode : CE

LicensedEntity
recertificationTime : TS

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

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

NonPersonLivingSubject
strainText : ED
genderStatusCode : CE

Patient
confidentialityCode : CE
veryImportantPersonCode : CE

Organization
addr : BAG<AD>
standardIndustryClassCode : CE

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

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

WorkingList
ownershipLevelCode : CE

PublicHealthCase
detectionMethodCode : CE
transmissionModeCode : CE
diseaseImportedCode : CE

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

Other

Acts

Infrastructure (Structured documents)

             HEALTH LEVEL 7
 REFERENCE INFORMATION MODEL
        VERSION 1.25 (RIM_0125)

Reflects changes to RIM in RIM Harmonization Through 06/30/2003.

Billboard produced by:
Rochester Outdoor Advertising

Roles

DiagnosticImage
subjectOrientationCode : CE

QueryAck
queryResponseCode : CS
resultTotalQuantity : INT
resultCurrentQuantity : INT
resultRemainingQuantity : INT

QueryContinuation
startResultNumber : INT
continuationQuantity : INT

Table
summary : ST
width : ST
rules : CS
cellspacing : ST
cellpadding : ST
border : INT
frame : CS

TableStructure
char : ST
charoff : ST
halign : CS
valign : CS

TableColumnStructure
span : INT
width : ST

TableCell
scope : CS
abbr : ST
axis : ST
colspan : INT
headers : SET<ED>
rowspan : INT

LocalAttr
name : ST
value : ST

LocalMarkup
descriptor : ST
render : ST
ignoreCode : CS

LinkHtml
href : ED
name : ST
rel : SET<CE>
rev : SET<CE>
title : ST

ContextStructure
localId : ST

Infrastructure (Structured 
documents)

Infrastructure 
(Communications)

Enitites

Message Control

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

FinancialContract
paymentTermsCode : CE

RoleHeir

EntityHeir

SortControl
sequenceNumber : INT
elementName : SC
directionCode : CS

QuerySpec
modifyCode : CS
responseElementGroupId : SET<II>
responseModalityCode : CS
responsePriorityCode : CS
initialQuantity : INT
initialQuantityCode : CE
executionAndDeliveryTime : TS

0..n

1

0..n

1

RelationalExpression
elementName : SC
relationalOperatorCode : CS
value : ST

QueryBySelection SelectionExpression

0..n

1

0..n

1

LogicalExpression
relationalConjunctionCode : CS

0..n

0..1

userAsRight

0..n

rightSide 0..1

0..n

0..1

userAsLeft0..n

leftSide0..1

QueryByParameter

ParameterList

Parameter
id : II 0..n 0..10..n 0..1

0..1

0..n

0..1

0..n

ParameterItem
value : ANY
semanticsText : ST

DeviceTask
parameterValue : LIST<ANY>

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

ActHeir

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
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..n1

inboundRelationship

0..n

target

1 0..n1

outboundRelationship

0..n

source

1

Participation
typeCode : CS
functionCode : CD
contextControlCode : CS
sequenceNumber : INT
negationInd : BL
noteText : ED
time : IVL<TS>
modeCode : CE
awarenessCode : CE
signatureCode : CE
signatureText : ED
performInd : BL
substitutionConditionCode : CE

0..n 10..n 1

RoleLink
typeCode : CS
effectiveTime : IVL<TS>

Role
classCode : CS
id : SET<II>
code : CE
negationInd : BL
addr : BAG<AD>
telecom : BAG<TEL>
statusCode : SET<CS>
effectiveTime : IVL<TS>
certificateText : ED
quantity : RTO
positionNumber : LIST<INT>

0..n
1

0..n
1

0..n1

outboundLink

0..n

source

1 0..n1

inboundLink

0..n

target

1
LanguageCommunication

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

AttentionLine
keyWordText : SC
value : ST

Entity
classCode : CS
determinerCode : CS
id : SET<II>
code : CE
quantity : SET<PQ>
name : BAG<EN>
desc : ED
statusCode : SET<CS>
existenceTime : IVL<TS>
telecom : BAG<TEL>
riskCode : CE
handlingCode : CE

0..n0..1

playedRole

0..n

player

0..1

0..n0..1

scopedRole

0..n

scoper

0..1

10..n 10..n

Transmission
id : II
creationTime : TS
securityText : ST

0..n

1

0..n

1

CommunicationFunction
typeCode : CS
telecom : TEL

1..n

0..*

1..n

0..*
1..*

0..*

1..*

0..* InfrastructureRoot
templateId : SET<OID>
realmCode : SET<CS>
typeID : SET<OID>
nullFlavor : CS

QueryEvent
queryId : II
statusCode : CS

ControlAct

0..1

1

0..1

1

Message
versionCode : CS
interactionId : II
profileId : SET<II>
processingCode : CS
processingModeCode : CS
acceptAckCode : CS
attachmentText : SET<ED>
responseCode : CS
sequenceNumber : INT

0..1

0..n

0..1

payload

0..n

Acknowledgement
typeCode : CS
messageWaitingNumber : INT
messageWaitingPriorityCode : CE
expectedSequenceNumber : INT

0..n

1

acknowledgedBy
0..n

acknowledges
1

0..1

1

conveyedAcknowledgement 0..1

conveyingMessage
1

AcknowledgementDetail
typeCode : CS
code : CE
text : ED
location : SET<ST>

1

0..n

1

0..n

Batch
referenceControlId : II
name : SC
batchComment : SET<ST>
transmissionQuantity : INT
batchTotalNumber : SET<INT>

0..1

0..n

0..1

0..n

RoleEntity

Participation

Acts

Normative RIM Class Diagram

• 4 Primary Subject Areas
• 35 Classes 
• 181 Attributes
• 9 Associations
• 28 Generalizations

7/29/2003 Copyright 2003, HL7 9



Core concepts of RIM

• Every happening is an Act
– Procedures, observations, medications, supply, registration, 

etc.
• Acts are related through an ActRelationship

– composition, preconditions, revisions, support, etc.
• Participation defines the context for an Act

– author, performer, subject, location, etc.
• The participants are Roles

– patient, provider, practitioner, specimen, specimen, etc.
• Roles are played by Entities

– persons, organizations, material, places, devices, etc.
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HL7 innovation - devices
• HL7 Model Repository – data base holding the 

core of HL7 semantic specifications
– RIM - Storyboards
– Vocabulary domains - Interaction models
– Message designs - Message constraints

• Tool sets designed against the repository to
– Permit management of repository content
– Review and browsing of semantic specifications
– Design of abstract information structures based on the 

RIM for use in messages, templates, documents,. Etc.
– Publish HL7 specifications and standards
– Support implementation of HL7 standards
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Demo Example – POLB_RM992100

OrderOrder

PhysicianPhysician

PerformerPerformer LaboratoryLaboratory

SubjectSubject
SpecimenSpecimen

Record targetRecord target PatientPatient

DefinitionDefinition

Ordered TestOrdered Test

AuthorAuthor
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Demo Example – POLB_RM992100
Order

Definition

Performer

Author

Record target

Patient

Laboratory

Physician

Ordered test

Subject

Specimen



Our example schema
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Bringing it together

• One Reference Model, one set of tools, one process 
produce
– The mundane – a Common element for patient
– The complex – a specification to communicate annotated 

ECGs for clinical trials
– Large, rich sets – electronic claims, clinical trial data
– The esoteric – clinical genomics
– The basics – message control (headers)

• All taken from RIM to schemas, and published with 
a single set of effective tools 
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Version 3 Messaging Timetable
1996 Introduced concepts to Technical Leadership
1997 Presented methodology and draft RIM to WG

Created Vocabulary Technical Committee
1998 - 1999 Refined the RIM and methodology
2000 Approved CDA Level 1 – the first RIM-based 

HL7 standard
2001 Published first “non-draft” RIM, version 1.0
2001 - 2002 Started ballot cycles on V3 Message content
2003 RIM approved as standard

Principles of extensibility & localization approved 
as Standard

Annotated ECG approved as Informative Specification 
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Lessons from the time-table

• Formal processes have a long gestation period for 
learning and adapting

• Development of common model is not a “free” 
process

• Reaching agreement on a single model is both 
exciting and – very difficult

• Once the pieces are in place, actual standards design is 
amazingly quick

• The formal methodology CAN be readily adapted as 
we learn new requirements for the standard and its 
publication.
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Candidates for 
final approval 
this cycle

Approved HL7 
standards or 
informative 
documents

V3 Ballot History - Overall
Ballot cycle 8/2001 3/2002 8/2002 3/2003 8/2003
Data Types Abstract CCCCC CCCCC CCCCC IIIIIIIII MMMM
XML ITS Structures CCCCC CCCCC CCCCC CCCCC CCCCC
Infrastructure Management CCCCC CCCCC CCCCC CCCCC MMMM
CMETs CCCCC CCCCC CCCCC MMMM MMMM
Accounting & Billing CCCCC CCCCC CCCCC CCCCC CCCCC
Claims and Reimbursements CCCCC CCCCC CCCCC CCCCC MMMM
Lab CCCCC CCCCC CCCCC CCCCC FFFFFF
Medical Records CCCCC CCCCC CCCCC MMMM MMMM
Patient Administration CCCCC CCCCC CCCCC CCCCC CCCCC
Pharmacy CCCCC CCCCC FFFFFF CCCCC FFFFFF
Scheduling CCCCC CCCCC CCCCC CCCCC MMMM
Personnel Management CCCCC CCCCC CCCCC
XML ITS Data Types CCCCC CCCCC CCCCC CCCCC
Shared Messages CCCCC CCCCC CCCCC MMMM
RIM CCCCC MMMM SSSSSS
Extensibility & Localization CCCCC MMMM SSSSSS
Public Health Reporting CCCCC CCCCC
Regulated Studies CCCCC MMMM
Regulated Studies – ECG IIIIIIIII CCCCC
UML ITS – Data Types CCCCC
Message Transport Spec DDDDD
Patient Care FFFFFF
Drug Product Labeling CCCCC
CDA Level 2 CCCCC
Attachments IIIIIIIII
EHR IIIIIIIII

Advance to final approval

Expanding scope

Key Letters:
S – Approved Standard
M – Membership ballot
I – Informative ballot
D – Draft Std ballot
C – Committee ballot
F – Committee draft
Key Colors:
Red – Final document
Black – Infrastructure
Blue – Messaging domain
Green – Other domain
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Critical next steps
• Complete balloting on the core foundation specifications –

implementation specifications for XML, common message 
elements, etc.

• Mine the experience of the early adopters to build 
Implementation Guides and tools for implementation

• Establish registries to track the implementation experience of 
adopters in order to feed-back into the standards

• Expand the cadre of “V3-capable” implementers by 
simplification, tooling, training

• Find the right balance between specifications that are 
“rigorously complete” and specifications that are readily 
implemented to solve extant problems

• Learn to deal with the demands of  “continuous development”
of our standards without draining the energies of our volunteers.

• Figure out what it means to be “done” with the first set of V3 
messaging standards (so that we can celebrate, even as we 
continue developing).
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