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About ...

• You

and
• Your Expectations
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Workshop: Inhalt?

Konformanzanalyse

Spezifikationsebene
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What does this mean?

Conformance

Compatibility

Required

„Required, 
but may be empty“

optional

Length
mandatory

Conditions

Compliance

Null Values

Null Flavours

populated

Delete Indication

repetitions

Cardinality

Conformance 
Statement

„R“

„R2“

„RE“

Conformance 
Length

Truncation

Occurence
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Agenda

• Introduction

• Profiles
• IHE Whitepaper

• Informal Extensions
• Proposal #605

• Profile Hierarchy
• Testing Aspects

• Tools



Introduction
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Ausgangsposition

• HL7 V2 als Standard für die Interoperabilität 
klinischer Applikationen

• Der Standard vereinigt eine Vielzahl von 
Anforderungen
• Verwendung für alle möglichen Szenarios
• Anwendbar für möglichst viele Applikationen
• aber: der Konsensprozess fördert Optionalität und 

Mehrdeutigkeit
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Probleme

• Standard zu allgemein
• Segmente sind optional
• Felder sind optional
• Z-Segmente können an allen Stellen eingeführt 

werden
• Z-Ereignisse sind zulässig
• Tabellenwerte sind nicht oder unvollständig definiert

• Semantik wird durch den Standard nur teilweise 
beschrieben

• Konformität kann nicht definiert werden
• Konformität kann nicht überprüft werden

Wirklich?
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Der Lösungsansatz

• Spezialisierung allgemeiner Standardnachrichten
• Exakte Definition des jeweiligen Szenarios
• Bestimmung und Dokumentation des 

„Geschäftsprozesses“
• Präzisierung des Vokabulars und der Semantik

• Schrittweise Verfeinerung der Definition
• Eliminierung genereller Konzepte
• Einschränkung von Optionalität
• Definition von Applikationsverhalten

• Einführung von UML Konzepten



Profiles

What are profiles?
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Nachrichtenprofil

Definition:
An HL7 message profile is an unambiguous specification of one or 
more standard HL7 messages that have been analyzed for a 
particular use case. It prescribes a set of precise constraints upon 
one or more standard HL7 messages.

• Bezug auf einen definierten Anwendungsfall
• Schränkt Standard HL7 Nachrichten ein
• Enthält keine Mehrdeutigkeiten
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Integrationsprofil

• Genutzt bei IHE

• Definiert komplettes Anwendungsszenario
• Setzt auf Nachrichtenprofilen auf

• Die hier vorgestellten Prinzipien gelten dort 
ebenfalls
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Typen von Nachrichtenprofilen

• Standard
• Beschreibt einen veröffentlichten HL7 Standard
• Erzeugung und Veröffentlichung ausschließlich durch HL7

• Einschränkbar (Constrainable)
• Einschränkung eines Standard-Profils
• Enthält noch optionale Elemente
• Vokabular kann noch erweitert oder eingeschränkt werden
• Muss weiter eingeschränkt werden

• Implementierbar (Implementable)
• Alle Optionalitäten sind eliminiert
• Vokabular ist vollständig definiert
• Direkt implementierbar



HL7HL7--Workshop 2009:Workshop 2009:
Konformanzanalyse Konformanzanalyse auf Spezifikationsebeneauf Spezifikationsebene

15

Profile Hierarchy: Types

Standard

constrainable 
profile

Profile

implementable 
profile

conflicting 
profile

annotation 
profile

implementation 
guide
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Conformance Criteria

Standard
constrainable
Profiles implementable 

Profiles

country-specific Extensions
(= Localisation)

Constraints
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Bestandteile eines Nachrichtenprofils

• Kann über einen eindeutigen Bezeichner identifiziert 
werden
• Object-ID, Eintragung in öffentliche Registratur

• Eine Beschreibung des Geschäftsprozesses
• Use-Case Diagramm
• Textuelle Beschreibung („Storyboard“)

• Eine oder mehrere dynamische Definitionen
• Interaktionsdiagram
• Sequenzdiagramm

• Eine oder mehrere statische Definitionen
• XML Dokument

• Eine oder mehrere Vokabulardefinitionen
• XML Dokument



IHE Whitepaper:
Internal Technical Terminology

Some Explanations



HL7HL7--Workshop 2009:Workshop 2009:
Konformanzanalyse Konformanzanalyse auf Spezifikationsebeneauf Spezifikationsebene

19

„Capability of a System“

A

C

B

C
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Interfacing

A

B

C

B

C

System A System B

A

Interface Interface
1

2

3
7

6

Appl. Appl.

4

5 9

8
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Message Routing

A A´

System A System B

Interface Interface
1

2
3

7

Interface

4

A´´

System C

Interface

6

5
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Delete Indication

A

A´

A

1

2
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Order of Messages: Impact

?

System A System B

Interface
1

Interface

System C

Interface
2
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Order of Messages: Impact

Result in System:
Transaction=information comment

System 
A

System B System C

1="x" "x" "x" <empty>

2="y" "x" "y" "y"

1=<empty> deleted in System A <empty> "y" "y"

2=<empty> deleted in System C <empty> "y" <empty>

1="z" "z" "z" <empty>

2="x" "z" "x" "x"

2=<delete> deleted in System C 
with history

"z" <empty> <empty>
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Message Population

aaaa
1

2

3

System A System B

aaaa

cccc

bbbbbbbb

cccc

cccc

aaaa

bbbb

1

2

3
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Presence/Absence of an Element

present

null 
flavour

delete 
indication

value
(data)

absent

Presence

NI := no 
information

ASKU := 
asked but 
unknown

…

emptyempty

padding
abstract class

instantiated class

specialisation

logically the same?

legend
:

antonyms

default 
value

fixed 
value
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Required, mandatory, optional, ..

• Required
• v2: populated + minCardinality =1
• V3: supported

• Mandatory
• v2: -
• V3: populated + noNull

• Optional
• Free choice

• Not permitted
• empty

• Condition
• V2: required/not permitted + 

condition

New with V3 (2010):
• RI := required for initiator
• RC := required for 

consumer

• R := RI + RC
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Support Properties of Elements

R RE C CE O X
support yes yes no

support under 
certain conditions

yes yes no

information yes no
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Subset of Optionality/Usage Codes

R RE C CE O B W X
standard 

(optionality)
Ö ? Ö ? Ö Ö Ö Ö

constrainable 
profiles

Ö Ö Ö Ö Ö - - Ö

implementable 
profiles

Ö Ö Ö Ö - - - Ö
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Transition

Standard

O

implementable 
profiles

constrainable 
profiles

R
RE

X

R R
RE

XX

O

C C
CE

C
CE

W

B
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Mapping to Standards

IHE term HL7 
v2.x

HL7 V3 DICO
M

ebXML …

mandatory R+

required R mandatory
?????

type 1

required but may be 
empty

RE required type 2

optional O type 3

not supported

cardinality Repe-
titions

cardinality

min length - -

max length max 
length

- -
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V2.8: Proposal #608

SEQ LEN C.LEN DT OPT MAND COND REP# CARD TBL# ITEM# ELEMENT NA ME
1 4= SI [0..1] 00104 Set ID - PID
2 CX NP [0..0] 00105 Patient ID
3 CX M [1..*] 00106 Patient Identifier 

List
4 CX NP [0..0] 01072 Alternate Patient ID - 

PID
5 XPN M [1..*] 0200 00108 Patient Name
6 XPN [0..*] 00109 Mother's Maiden 

Name
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V2.8: Proposal #608

• Transition of „optionality“
Value Mandatory allowed Cardinalities

R M [1..1], [1..*]
RE M [0..1], [0..*]
O O [0..1] , [0..*]
C O/M (depending on 

condition?)
[1..1], [1..*]

CE O/M (depending on 
condition?)

[0..1], [0..*]

X NP [0..0]
B O [0..1] , [0..*], [1..1], [1..*]
W NP [0..0]

Values Description

M mandatory

NP nor permitted

O optional
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V2.8: Proposal #608

• Transition of „Repetition“

Value allowed Cardinality
Y [0..*], [1..*]

Y/nn [1..n], [1..n] or [1..n+1], [1..n+1]
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Cardinality

• Terms:
• Cardinality

• Minimum + maximum

• Occurence
• Repetitions

• How to count?
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Cardinality
Value Description Valid Usage Codes

[0..0] Element never present X

[0..1]
Element may be omitted and it can have at most one 
occurrence

RE, O, C, CE

[1..1] Element must have exactly one occurrence R 

[0..n] Element may be omitted or may have up to n occurrences RE, O, C2, CE

[1..n]
Element must appear at least once, and may have up to n 
occurrences

R 

[0..*]
Element may be omitted or may have an unlimited number of 
occurrences

RE, O, C2, CE

[1..*]
Element must appear at least once, and may have an unlimited 
number of occurrences

R 

[m..n]

Element must have at least "m" occurrences and may have at 
most "n" occurrences. Except that in the case where the usage 
code is RE, the element may also be omitted or have zero 
occurrences

R and RE

[m..*]

Element must have at least "m" occurrences and may have an 
unlimited number of occurrences.  Except that in the case where 
the usage code is RE, the element may also be omitted or have 
zero occurrences.

R and RE



HL7HL7--Workshop 2009:Workshop 2009:
Konformanzanalyse Konformanzanalyse auf Spezifikationsebeneauf Spezifikationsebene

37

Length + Truncation

• Terms:
• Minimal length
• Maximal length
• Conformance length

• Truncation
• Depends: not allowed on codes
• Defined via C.LEN
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Different Kind of „Tables“

recommendation
in standard

external
(=other SDO)

Table

Defined by 
standard

user
defined

imported
(=other SDO)
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Vocabulary

• Terms:
• Tables and table values
• Code, Codesystems, codesystem version
• Vocabulary domain, value set

• Binding
• Early Binding

• Model Constraint

• Late Binding
• At Run-Time
• Specialisation
• Implementation Guides

• Coding Strength



Informal Extensions

???
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What are „Informal Extensions“?

• V2.x:
• Z-Segments

• V3:
• Added Elements

• CDA
– non-HL7 XML elements



Proposal #605

What is it about?
What is it good for?
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Hierarchy of Profiles

Standard

Implementable 
Profiles

Constrainable 
Profiles

adding 
constraints

no options

all options

non-conformant 
Constrainable Profiles

non-conformant
Implementable 

Profiles

violation 
border

"non-conformant 
side"

"conformant side"

releasing 
constraints
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Profile Hierarchy: 2 Examples

Standard

Implementable Profiles

Constrainable Profiles

SDO

Constrainable Profiles

realm, e.g. 
country specific

user, e.g. 
hospital (chain)

vendor (as 
implemented)

Example 1:

SDO

realm, e.g. country 
specific

vendor, i.e. generic 
implementation

vendor (as 
implemented at a 
site)

Example 2:
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Profile Hierarchy: Use

profile of sender profile of receiver

realm specific 
constrainable 

profile
adding 

constraints
adding 

constraints

identical?

standard
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Relationships

Standard = 
constrainable profile (A)

Implementation Guide = 
constrainable profile (B)

implementable 
Profile (D)

implementable 
Profile (F)

0

1

6

5

8

2 4 3

7

SDO

Realm/ 
User/Hospital

Vendor 1 Vendor 2

Implementation
(C)

Implementation
(E)
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Conformance vs. Compliance

Arrow Linkage conformance compliance compatibility

0 A - B X

1 B - C X

2 B - D X

3 B - E X

4 B - F X

5 C - E X

6 D - F X

7 C - D X

8 E - F X
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Kinds of Testing

direction test description

vertical profiles Different profiles are tested against each other whether one is a 
constraint on the other. This works when introducing further 
constraints on the way down, i.e. from standard via constrainable 
profile to implementable profile.

vertical profile/ 
applications

It is tested whether the application fulfils the requirements as
documented in the underlying profile

horizontal profiles Here different profiles are tested whether they can be used in 
combination as a sender and receiver.
Two different profiles being a constraint on the same underlying
profile may be in conflict to each other if used his way.

horizontal application dto., but with applications.
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Documentation Quality Hierarchy

Documentation 
Quality

Description Consequences

0 A vendor claims conformance to HL7, but has no 
proof of his claim.

none

1 A vendor can proof his claim by a documentation of 
his interface. The format and the contents of this 
documentation do not matter.

Vendor must provide a document.

2 The documentation he provides fulfils the 
requirements of a conformance profile as listed in 
chapter 2B.

Vendor must provide a conformance 
statement as defined in chapter 2B.

3 The documentation is machine processable. a computable (constrainable) conformance 
profile file as defined in chapter 2B. 

4 The documentation is a conformance profile 
fulfilling the criteria for implementable profiles, i.e. 
no options are allowed any more.

file which fulfils the requirements for 
implementable conformance profile as 
defined in chapter 2B.

5 The profile is (successfully) tested against another 
profile.

references to the profiles tested against 
including the results.

6 Another option of testing is horizontally. This way, 
two (implementable) profiles are tested with a 
sender/receiver perspective.

Requires references to the profiles tested 
against mentioning the role 
(sender/receiver).



Profile Hierarchy

What is available in Germany for v2.5?
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Profile - Übersicht

• Rahmen
• gemeinsame Nachrichtenelemente

• Segmentbeschreibungen
• Kostenträger + Kontaktpersonen *

• Profile:
• Aufnahme + Verlegung + Entlassung + Registrierung + 

Änderung
• Diagnose/Prozedur-Update
• DRG-Rohdaten
• Stornierungen *
• Fallartwechsel *
• Abwesenheiten *
• Link/Unlink *
• Leistungen *
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HL7 v2.5 Implementierungsleitfaden
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Testing Aspects?

What can be tested?
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Testing Aspects

• What:
• Applications?
• Message Instances?
• Behaviour?

• How?
• Live?
• Offline?
• Mass Testing?

• Result?
• Conformance statement?
• Certificate?
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Interfaces vs. Documentation

constrainable 
profile

standard
defined

application

interface
development

implementable 
profile

interface
testing

a) development 
process

b) requirements

c) documentation

d) testing

realm specific 
request

part of 
contract

common 
standardization 

process
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IHE - Connect-a-thon !

USA / Asien / USA / Asien / EuropaEuropa
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Europäischer Connect-a-thon 2006

24. - 28. April, in Barcelona (E)
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HL7 vs. AHML vs. IHE

HL7 (ZTG)
• herstellerspez. 

Nachrichten-
profile

• Einzeltest
• Zertifizierung
• Suche nach 

Fehlern
=> Zertifikat

IHE
• Integrations-

profile
• Connect-a-thon
• Suche nach 

Funktions-
fähigkeit
=> Demo

AHML
• nationale 

Nachrichten-
profile

• Massentest
• Zertifizierung
• Suche nach 

Fehlern
=> Zertifikat
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HL7 vs. IHE vs. AHML

HL7:
Zertifizierung

IHE:
Connect-a-thon

AHML:
Zertifizierung
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Ablauf

1. (constrainable) Profile
= Vorgaben (durch HL7 DE)

2. (implementable) Profile
= Dokumentation (durch Hersteller)

3. Vergleich
4. Test der Nachrichten

5. Zertifikat
+ Veröffentlichung
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Was sagt das aus?

• Man hat eine dokumentierte Schnittstelle!

• Man hält sich an eigene Vorgaben!
• Profil-konform,

nicht HL7-konform!
• kein Test der Applikation!
• kein Test von Applikationen gegeneinander!



Tools

What can Tools do for you?
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Overview

• Message Workbench
• MWB

• Message Maker
• NIST

• AHML
• DVTk
• IHE Connect-a-thon

• Mesa
• Gazelle

• HL7 Database

• CDA Validation
• NIST 

• (OHT: Open Health Tools)
• (Laika)
• ..
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HL7 Database
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HL7 Database

• HL7 versions (+ variants)
• Standard

• Event, Message, Segments, Tables, Table Values, Datatypes, 
(Chapter)

• Access to Contents
• Static: HTML
• Dynamic: ODBC + PHP

• Generator:
• HTML
• XSD
• MWB (?)
• OWL

• Foundation for: MWB, ..
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Messaging Workbench (MWB)

• Frei verfügbar:
• www.hl7.org
• www.sourceforge.net

• Version 6.8
• Erarbeitet von ICWG: Implementation & Conformance WG

• Department of Veterans Affairs (Pete Rontey)

• Eigene Datenbasis
• Aufgaben

• Erfassung von Profilen
• Validierung
• Reverse-Engineering
• Mini-Router
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MWB: Profiling
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MWB: Test von Nachrichten

Laden von Nachrichten

Parsen + Anzeigen des Inhalts
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AHML

Australian
Healthcare
Messaging 

Laboratory
• Prüfung von eingesandten HL7-Nachrichten

• Prüfbericht

• derzeit noch frei verfügbar
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Message Test Engine - Summary Report

Client: MicroMedi Software 
Pty

Client ID: MMS001 Test Serial No.: 023F8EC

Report Date: 16 October 2000 MTE Version: 1.01

Message Receipt Details Date/Time:2000-10-16 14:24:36

Transmission 
Protocol: 

� HTTP Encoding: � XML Encryption: � PKI

� SMTP � None � None

� FTP

� MQ-Series

Original Message

MSH|^~\&|MD2.4eScript^&1&2^3&4|UNI PRACTICE|ANS 
V1.0|HIC|20000717172006+1000||ORM^O01^RDO_O01|071706240672|T|2.3.1
PID|||22947241-11^7^AU&SMC^AUSHIC^MC|xx|GRAY^MACY^^^MS^^L||19760623|2|||14/12 EMU 
GROVE^^BALMAIN^NSW^2041^^C
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Summary of Message Analysis

Message Type: ORM Event Code: O01 HL7 Version: 2.3.1

Message Description: Pharmacy/Treatment Order Message

SEGMENT: MSH - message header segment MSH.1 

ERROR: Sending Application Element MSH.3

Component 2 has too many sub-components. Repetition 0

ERROR: Sending Application Element MSH.3

Component 3 has too many sub-components. Repetition 0

ERROR: Message Type Element MSH.9

Exceeds maximum length of 7 by 6 Repetition 0
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Message Analysis (Detailed)

Element MD2.4eScript^&1&2^3&4 Sending Application MSH.3

Component: MD2.4eScript MSH.3.1

&1&2 MSH.3.2

ERROR: Component MSH.3.2 has too many sub-components.

3&4 MSH.3.3

ERROR: Component MSH.3.3 has too many sub-components.

Message Type: ORM Event Code: O01 HL7 Version: 2.3.1

Message Description: Pharmacy/Treatment Order Message

SEGMENT: MSH - message header segment MSH.1 
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NIST: National Institute for 
Standardization

• Located in USA

• Provides a registry for
• Standards
• Profiles
• Services

• Tools
• Message Maker
• Message Validation
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QQ
AA&
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Vielen DankVielen Dank

FFüür Ihre Aufmerksamkeit!r Ihre Aufmerksamkeit!


