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Interoperability

Copyright 2004, HL7

Functional

interoperability Semantic

interoperability

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

: ability of two or more systems or components to
exchange information and to use the information

that has been exchanged.
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Integration categories

Messaging Integration
with
documents

Other
services

HL7
Common
services

HL7 CDA R2

HL7 V2.X
defacto

HL7 V3
for new areas
and as de jure

http://www.hl7.org/v3ballot/html/welcome/introduction/index.htm

Clinical statements

Is a bit
difficult
because every
TC is involved

USA,
Finland

UK, The
Netherlands,
Canada

http://www.hl7.org/v3ballot/html/welcome/introduction/index.htm
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HL7 Version 3

•Object based
•Model driven
•Uses XML
•Uses ”industry” technologies to transfer

data
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ActParticipation

Type CD:CS

TMR:IVL<TS>
Status_CD:CS

1

RoleEntity

Class CD:CS

CD:CV

Determiner_CD:CS

Status_CD:CS

Class CD:CS

CD:CV
Effective_TMR:IVL<TS>

validates

plays

1

1 0..*

0..*

0..*

0..*

1

RIM Core Attribute Value Sets

Class CD:CS

CD:CD

Mood_CD:CS

Status_CD:CS
Activity_Time:GTS

•Living Subject
•Person
•Organization
•Material
•Place
•...

Entity Class
Code

•Kind
•Instance
•(Qualified Group)
•...

Entity
Determiner
Code

•Patient
•Employee
•Assigned Entity
•Certified Entity
•Guarantor
•...

Role Class
Code

Act Mode
Code

•Definition
•Intent
•Order
•Event
•Criterion
•...

Act Class
Code

•Observation
•Procedure
•Supply
•Substance Adm
•Financial
•...

Participation
Type Code

•Performer
•Author
•Witness
•Subject
•Destination
•...



Role
classCode*:
<= ROL

sourceOf / targetOf
typeCode*: <= ?

Entity
classCode*: <=
ENT
determinerCode*:
<= EntityDeterminer

0..1 scoper 0..* participant

0..* playedRole

0..* scopedRole

0..* act

0..* target

0..* srcAct source

Act
classCode*: <=
ACT
moodCode*: <=
ActMood

participant / participation
typeCode*: <= ?

0..1 player

Role link
type

Code=?

Core classes of Rim –Visio  Notation
in defining D­MIM and R­MIM

A
ct

R
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C
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RIM UML­drawing
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RIM =Reference Information
Model

•predefined classes and attributes for each
type of classes

•grammar how to tie them together
•structural vocabulary to give precise

meaning for classes and associations
•Real truth is in interactions based R­MIMS

(R­MIM= Refined message information
model)
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Creating HL7 version 3 messages

RIM

XML­
schema

”press button”

HDF = HL7 development framework

HMD Hiearchical
message
description

XML
ITS

Vocabulary

Datatypes

RMIM

CMET = Common
message element types

Clinical
statements

MIF =
model interchange
format (XML)

TOOLS!

Interctions
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Different domains have the same
root ­ RIM

RIM
D­MIM

Messages

R­MIM
HMD

D­MIM

Messages

R­MIM

HMD

D­M
IM

Mess
ages

R­M
IM

HMD

TC
SIG
SIG
SIG

TC
SIG
SIG
SIG

TC
SIG
SIG
SIG

for example
Scheduling

for example
SD ­ CDA

for example
INM:
MCCI: message wrapper
MCAI: control act wrap.
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R
IM

Reference Information Model:
the RIM

•Modeling by specialization and „cloning“

Patient
classCode

“Subject”
typeCode

LungTest
classCode

Person B
classCode

CareProvider
classCode

Performer
typeCode

Person A
classCode

Role Participation ActEntity

copyright
Tom de Jong,
the Netherlands
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Reference Information Model:
the RIM

• Modeling reality
(an example)

Patient “Subject”

Listen to
Lung/Chest

Person B

Care Provider PerformerPerson A

Copyright
Kai Heitman,
Germany,
the Netherlands
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POLB_RM001000

Example R­MIM from lab

CMETs

no entities
seen here
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CDA R2 RCDA R2 R­­MIMMIM



29.5.2007 Open CDA 2007 ­ ThATK 2007
Turku

17

application role

interactioninteraction

sender receiver

trigger event

triggers

RIM

D­MIM

gives structures

R­MIM

restrict

HMD

restrict

message restrict

defines actual meaning

Development
model

Practical view to development process

storyboardstoryboard

explains
dynamic model,

not in CDA

Static model
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Models developed in PhasesModels developed in Phases

Use Case ModelUse Case ModelUse Case Model

Use Case Diagram

Spec

UCM Spec

Information ModelInformation ModelInformation Model
Spec

DIM Spec
State DiagramClass Diagram

Message DesignMessage DesignMessage Design

2­nd Order
1 choice of

0­n Drug
0­1 Nursing

h//mt:50”d”
…
…
…

Identify
Actors &
Events

Develop Scope

Create
Use Cases

Model new
concepts

Harmonize with
RIM

Draw initial
contents
from RIM

Develop Message
Information Model

Develop Refined
MIM

Specify HMD

Define Trigger
Events

Define Application
Roles

Define
Interactions

Create
Conformance
Claims

Interaction
Model

InteractionInteraction
ModelModel

Interaction Diagram

Spec

Inter Spec

HDF

Copyright: HL7 USA

No specifications without an use case
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V3 messaging/CDA R2

structural
vocabulary

R­MIMs

Datatypes
­>ISO

RIM

CDA R2 R­MIM ­> ISO
POCD_HD000040

interaction A

interaction B

interaction C

= generic document
transfer model
(frozen CDA R2)

implementation guides

ISO
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ClinicalClinical
statementsstatements
model willmodel will
be usedbe used inin
CDA R3 andCDA R3 and
in V3in V3 messagingmessaging

In CDA R2In CDA R2 body you can build anything you needbody you can build anything you need;;
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Sample of clinical statements text
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Document and message transfer
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ReceiverReceiverSenderSender

Implementing messaging

Data

Internal
data structure

encoding

Parsing
HL7 v3

decoding

Data

networknetwork

HL7 versie 3
message specifications

XML ITS
delinearisation

DOM/SAXDOM/SAX

DOM
SAX
XSLT

DOM
SAX
XSLT

XML instance
= message

XML instance
= message

<xml>
...
...

<xml>
...
...

XML schemaXML schema
<xsd>
...
...

<xsd>
...
...

copyright Tom De Jong, the Netherlands
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Payload
(not in adapter acknowledgements and not in all

application level acknowledgements)

Control act wrapper (not in adapter acknowledgements)
MCAI

Transmission wrapper (always)
MCCI

HL7 Composite Message

normal,
query,
master files

normal,
adapter ack,
application ack

communication
related information

application
process
related information

Conversation wrapper
is coming in release II
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Wrappers in acknowledgements

Payload
Control act wrapper

Transmission wrapper

Transmission wrapper

normal send

adapter acknowledgement, if requested

Payload (if defined)
Control act wrapper

Transmission wrapper

application acnowledgement, if defined
in receiver responsibilities

adapter ack

application ack

Transmission wrapper adapter ack

technical
error

application
error
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SOAP­envelope

SOAP­header

SOAP­Body

Message wrapper

Control ACT wrapper

Payload: HL7 V3 Message

Message wrapper

Control Act wrapper

HL7­composite message in SOAP­envelope

HL7
composite
message

routing and
message
handling
information

changes to
message wrapper
and to control act wrapper



29.5.2007 Open CDA 2007 ­ ThATK 2007
Turku

27

Same transfer for messages and
documents

Web services (SOAP)

V3
composite

message wrap.
control act
V3 payload

message wrap.
control act
V3 payload

V3 messaging CDA R2

medical records

CDA R2
in act.text in format
Base64/Mime
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Layered model differentiates application level, messaging
infrastructure and actual transport

HL7 functionality does not depend on message
transport and WS­SOAP

web services
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Using web services (SOAP) in HL7 makes it
possible to use other WS­standards
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CDA R2 Basics
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Picture of basic structure

header
body

section
text

entries =
clinical

statements

references

recursive recursive

readable, required computable structures, optional

Human readable, machine processible
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CDA Header
• header has constant structure across all documents
• enables

– document management
– document exchange
– to manage patient’s information

• many things (participations) propagate to body, so they are
defined only once, but can be overridden

• for Finland header is important in regional registry systems
• in EHR interfaces header is not so important, beacause all

relevant information must be in body, that is also digitally
signed
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CDA Body

•contains human readable text, that is
compulsory
–all information must be in readable format

•computable entries
–Only inportant information is coded

•references
–to other documents, images or acts
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sectionsection

entriesentries

subsectionsubsection subsubsubsub­­
sectionsectionsectionsectionsectionsection

STOPSTOP

STOPSTOP

Where to stop in recursive structures

CDA
R2
Body
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Common structure of a document from
patient record in Finland (CDA R2)

document type code, codeSystem="1.2.246.537.6.12.2002"

phase of the process, codeSystem="1.2.246.537.6.13.2006
"

heading, codeSystem="1.2.246.537.6.14.2006"

text + core components +
other central structures

templates,
impl. guides
e.g.:
­referral
­discharge
letter
­medication
list
­problem list
­lab results
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Patient record document structure
(Finland)

signatureHEADER

BODY
contains
actual
documents

demographic inf.

medication list

consent

actual document

Document type code (section)
time
place
author
prosess state (section)

heading (!)  (section)
narrative text
CDA­entries

­core components
­ other defined

computable
entries

also a coded entry
for these

Clinical statements

CDA R2CDA R2
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SIS
Sis pkl.
5.2.1983
Tulotilanne

Lähettäjä
tkl. P. Kukunor

Tulosyy
Rintakivut

Esitiedot
Sairastanut diabetesta vuodesta 1959. Nykyhoitoja Insulin lente 24 KY + 8 KY. Neuro­, nefro­ ja retinopatia on todettu.
Munuais insuffisienssi vaikea­asteinen, krea ollut 460 tasoa. Verisuonikomplikaationa todettu jo klaudikaatio vas.
alaraajassa. Ei lääkitystä. Tupakoinut, mutta lopettanut viime syksynä.
Noin 2 kk sitten alkanut esiintyä puristavia rintakiputuntemuksia. Kipu säteilee kuristavana kaulalle. Oireet esiintyvät
fyysisessä rasituksessa, kiirehtiessä, vastamäessä tai portaita noustessa. Menee pysähtyessä ohi. Kokeillut Nitroa, joka
myös auttaa.

Nykytila
Kalpea, normaalipainoinen, pituus 170 cm, paino 68 kg. Sydämen palpaatiolöydös normaali. Auskultoiden kärjessä
alkusyst. sivuääni. Pulssi säänn. 72/min. RR 140/90. Adp + dx, ­sin. Keuhkoista ei auskultoiden poikkeavaa.
Lepo­Ekg normaali. Kuormituskokeessa polki 3 min. portain ad 120 W, jolloin keskeytys rintakivun takia syketasolla
145/min. Ekg:ssa anteriorisesti ylöspäin nousevaa St­välin laskua, joka ei varmuudella diagnostinen. Lipideistä kol. 6.2 ja
triglyseridit 3.30 mmol/l. Verensokeri 9.4 mmol/l, krea samaa tasoa kuin v. ­80, 472 umol/l, kalium 5.0 Hb 116.
… ..

<entry>
<Observation> <code code=“L“codeSystem=”1.2.246.777.5.52.1997"/>

<effectiveTime value=”1959”/>
<value xsi:type=”CD”

code=„E10"
codeSystem="1.2.246.537.6.1.1996"
codeSystemName="ICD­10 1996"
displayName=”Diabetes">
<originalText>

<reference value=”#132”/>
</originalText>

</author>

…

document type (speciality)
main heading (process state)

headingstime
place
author

text

CDA R2 entries

SUMMARY

Method I
Text +
core
components
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Method II­Electronic Forms
Mechanism in Finland

• technically based on observation acts
– observation code and observation value

• same information than in paper form
• no RIM­type modeling
• every field has been given

– HL7 datatype (observation value)
– Field code as observation code

• changes in CDA don’t easily affect this mechanism
• some of the forms belong to core components
• implementation guide in two days (compared to several

weeks)
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Sections grouping
fields

Fields

copyright Jari Porrasmaa,
University of Kuopio, Finland
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Core components are essential
• the main problem is how to get the input for

structured core components
• doctors are dictating, typists are just writing from

tape, not using core components and decison
support
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Solution: personal or group
assistant (facilitator) + decision

support

OR

Next and now : speech recognition

OR
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So, what is this all

•Web services
•XML
•Model based semantic contents
•Common Datatypes (binding to semantic

attributes )
•Common Vocabulary (binding to semantic

attributes )
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Open CDA package
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HL7 Finland engine

functional
definitions

semantic
definitions implementation

guides
www.hl7.fi

code
server

! ! ?

http://www.hl7.fi
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Patient record format impl.
guides (CDA R2)

• common guide for all documents ”kertomus ja
lomakkeet”
– core components must be used

• special guides:
– referral and discharge letter
– medication list
– diagnosis list
– laboratory results
– e­prescription and supporting ”messages”
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More imp. guides coming (CDA R2)

•rokotukset?
•jatkohoidon suunnitelma?
•tautikohtaiset?
•fysiologiset mittaukset?
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Eletronic forms (CDA R2) 1
• Lääkärintodistus A
• Lääkärintodistus B
• Lääkärintodistus C
• Lääkärintodistus D
• Lääkärintodistus T
• Lääkärintodistus NT
• Lääkärintodistus iho­ammattitaudista
• Lääkärin lausunto ajokyvystä
• M1 tarkkailulähete
• M2 tarkkailulähete
• M3 hoitoon määräämispäätös
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Eletronic forms (CDA R2) 2

• Ilmoitus todetusta ammattitaudista
• kuolintodistus (alle 28 vrk)
• kuolintodistus (yli 28 vrk)
• ilmoitus näkovammarekisterille
• ilmoitus syöpärekisterille
• tutkimus­ ja hoitomäärys fysioterapiaan
• E­lausunto
• Maksusitoumus
• palveluntuottajan todistus matkakorvausta varten
• Elinluovutuskortti
• Hoitotestamentti
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Eletronic forms (CDA R2) 3

• henkilötietolomake
• asiakirjatoimitus
• käyttöpyyntö
• luovutuspyyntö
• potilashallinnon varmenneasiakirja
• suostumusasiakirja
• abortti?
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Other relevant impl. guides

•V3 messaging and V3 design principles
–must be refined soon for national

architecture/framework
•Datatypes
•CMETs
•PikaXML­CDA R2­mapping
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V3 messaging guides

•Death notification
•V3 patient administration
•scheduling (SerAPI)
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Supporting process –Open CDA
2007 support

• T1 coordination (Vesa Pakarinen)
• T2 help desk (Antero Ensio)

– FAQ on the website
• T3 technical committee (Timo Tarhonen)

– meeting minutes on the website
• T5 open interfaces (Timo Tarhonen)

– document archive on the website
• T6 education (Vesa Pakarinen)
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Montly convening HL7 technical
committee

• Antero Ensio, Ensitieto co­chair
• Timo Tarhonen, Tietotarha, co­

chair
• Aino Virtanen, Satshp, sihteeri
• Vesa Pakarinen, VTT, tiedottaja
• Marko Jalonen (Pekka Rinne), Kela
• Kauko Hartikainen, Kuntaliitto
• Pekka Ruotsalainen, STAKES
• Tuula Mattlar (Seija Kurkinen),

HUS
• Hannu Ristimäki, WM­Data

Logica

• Heino Poutanen, Medici­Data
• Timo Kaskinen, Itella Information

logistics
• Anssi Ylimaula, Mawell
• Ari Vähä­Erkkilä, Prime Solutions
• Timo Pessi, Datawell
• Jari Porrasmaa, Kuopion yliopisto
• Minna Markkula (Anssi

Törmälehto), Tietoenator
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Work items for 2007

T5 Rajapinta
Medical Records paikallistamisen syventäminen V3 R2
HL7 CMET­paikallistaminen (tärkeimmät CMET:t) V3 (R2)
Tietotyyppien paikallistaminen V3 R2
Patient administration paikallistaminen V3
Arkiston sanomien tarkistaminen ja täydentäminen R2
Lomakkeiden päivitys ja uudet R2
Pika XML ­­> CDA R2 lähete/palaute
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Allocated companies and
schedule

T5 Rajapinta TE IT PR KY ET TTO MD WM
MR+Arkisto X X X X  1.3­30.9
HL7 CMET­paikallistaminen (tärkeimmät CMET:t) X X  1.4­31.10
Tietotyyppien paikallistaminen X X  15.2­15.6
Patient administration paikallistaminen X X  1.9­31.12
Lomakkeiden päivitys ja uudet X X  1.3­31.12
Pika XML (TE 7,5+WMD 4,5+MD 7) X X X  15.2­15.6

TE=Tietoenator
IT=Itella
PR=Prime Solutions
KY=Kuopion yliopisto
ET=Ensitieto
TTO=Tietotarha
MD=Medici Data
WM=Wm­Data
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What is needed to get interoperability

A B

CSI = computable
semantic interoperability

Communication (web services)

RIM

structural
vocabulary

datatypes

local
vocabulary

local
vocabulary

?

functional interoperability

interactions

XML

business process agreenment/organisational interop.
? (national framework)

Implementation guides are needed to bind this to reality
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Reality?
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Municipal
lab

enterprise

Municipal
radiology

enterprise,
PACS

special health care

primary
health care

regional
registry

consent based
regional access,
CDA R1 and R2

HL7 V 2.3 lab

HL7 V 2.3 radiology

Finnish interactive referral (XML)

discharge letter (XML)

National plans, but what about
regional reality just now?

regional
scheduling is
coming

national
CDA R2
coming

national
CDA R2
coming

National V3 messaging?

Regional V3 messaging is coming



Open CDA 2008 ­ ThATK 2008
Somewhere

62

What is coming
• CDA R3 2010 (uses clinical statements model)

– USA: In January 2007 the Health Information Technology Standards Panel
(HITSP) cited HL7’s CDA in all of its use case recommendations turned
over to the Secretaty of Health and Human services

• Co­operation between CEN, ISO and HL7
• Change of HL7’s organisational structure
• Better: standard documents, website, tools, self learning

courses
• IHE?
• V3 messaging slowly (don’t throw away your excellent 2.3

interfaces)
• services (alignment with messages)
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Thank You!

•see: www.hl7.org and www.hl7.fi
•to contact me: timo.tarhonen@tto.fi

http://www.hl7.organd
http://www.hl7.fi
mailto:timo.tarhonen@tto.fi

