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HL7 - Templates

1. Constraints on Content and Structure

2. System to allow / constrain the 

appropriate use of Templates in HL7 

Messages
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HL7 Templates

• Constraint System for HL7 Messages

– Unambiguous Concept Representation

– Format for  attaching values to concepts

– Communication of Document Structure
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Unambiguous Concept 
Representation

• Necessary for Compositional Terminologies 
which are not fully specified

• Necessary for environments where multiple 
terminologies are used and ideal behavior can 
not be guaranteed.
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Unambiguous Concept 
Representation

• Template (Vital Signs)
– Slots (Named in LOINC)

• Allowable Codes
– Terminology (e.g. SNOMED)
– Code (e.g. Systolic Blood Pressure)

• Values (Association of “137” with the code above)

– Slots can be hierarchically arranged.
• Blood Pressure can Subsume 

– Systolic Blood Pressure 
– Diastolic Blood Pressure LBI
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Format for attaching values to concepts

• Many concepts are composite concepts with a 
defined structure
– Blood Pressure (BP)

• Systolic BP
• Diastolic BP

– Orthostatic Blood Pressures
• Ly ing BP
• Sitting BP
• Standing BP
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Communication of Document Structure

• Physical Examination Template
– HEENT
– Heart
– Lung
– Abdomen
– Neurological
– Musculoskeletal
– Extremities
– Etc.
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Health Expression 
Archetype Language 
(HEAL)
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Suggested Schema

• CDA Level 1
– Document Structure 

and Metadata
• ADL Archetypes

– Constraints on a 
Model

• Templates
– Formal Definitions

Comparable Data

OWL 
Language
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Clinical Document Architecture

CDA Level One DTD shown in “XML 
Authority” from Extensibility

CDA Level One document shown in 
“Internet Explorer” from Microsoft
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Clinical Document Architecture
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Clinical Document Architecture
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Clinical Document Architecture
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archetype

open ehr-ehr-obse rvation.bp_measure ment.draft

concept

[at0000]    -- blood pressu re measur ement

descr iption

author = <"Sa m Heard  <s.h eard@litt lerock .com>">

sub miss ion = <

organisation = <"openE HR Foundation">

date = <2003-06-10>     >

vers ion = <"vers ion">

status = <"d raft">

revis ion = <"1.0">

d escr iption("en") = <

purpose =  <"Desc rib e system ic  blood pres sure  measu rem ent r esult and protocol">

use =  <"">

m isuse =  <"">     >

adl_ve rsion = <"0.9">

rights = <"">
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HL7 - CDA - XML
<?xml v er sion= "1.0 " encoding="UT F-8"?> 
<! DOCT YPE l evelone S YSTE M "NotesIIS T_RTF .DTD" [ 
 <! ENT ITY deg '&#x00B0;'>  
 <! ENT ITY sup2 '&#x00B2;'> 
 <! ENT ITY m icr o '&#x00B5;'> 
]>  
<levelone> 
 <clini cal_document_header>  
  <id E X="" RT =""/ > 
  <set_id E X= "" RT= ""/>  
  <vers ion_nbr  V="1.0"/ > 
  <document_t ype_cd V= "openehr -ehr- observation.bp_measurement.draf t" 
S= "" DN="blood pressur e measurement"/>  
  <or igination_dtt m V="20030610T12 0000"/ > 
  <conf iden tiality_cd V="" S=""/ > 
  <patient_encounter>  
   <pr acti ce_setting_cd V="" S="" DN= ""/> 
   <encounter_t mr V=""/> 
   <service_location> 
    <id E X="" RT =""/ > 
   </service_location> 
  </pati ent _encounter > 
  <legal_authenticator > 
   <legal_authenticator .type_cd V= ""/> 
   <part icipation_tmr  V=""/> 
   <s ignature_cd V="S"/> 
   <person> 
    <id E X="" RT =""/ > 
    <person_name> 
     <nm > 
      <GI V V=""/>  
      <MID V=""/>  
      <F AM V=""/>  
      <P FX V=""/ > 
      <S FX V=""/ > 
     </nm > 
     <person_name.type_cd V=""/> 
    </per son_name> 
    <telecom V="" USE =""/>  
   </per son> 
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HL7 Templates 
R-MIM Fragment

• The R-MIM fragment (graphically represented here) can be converted to OWL 
Abstract Syntax (next slide), and used as a definition model for template 
development and validation.

Observation
class_cd* <= OBS
moodCode*: CS <= EVN + INT
id*: II [0..1 ] (fi ller order number)
c ode*: C E CWE <= ObservationType  (e .g. LOINC code)
negationInd: BL [0..1 ]
tex t*: ED [0..1] (free text des cribing the ev ent)
s ta tus Code* : CS [0 ..1]
e ffec tiv eTime*: IVL<TS> [0 ..1] ("phy siolog ic al ly re lev ant time")
activi ty Time: IVL<TS> [0 ..1] (tim e of performanc e)
priori ty Code: CE CWE [0..1] "R"
c onfidentia li ty Code* :SET<CE> C WE [0..*] "N"
v alue: ANY
interpretationCode: SET<CS> [0..*] ("abnorm al  flags")
methodCode: CE CWE [0..1]
targetSi teCode: CD CWE [0..1]

Note:
This f ragment is taken from an im aginary  O/O Res ul ts R-MIM.

The abs tract cons traint is :

When reporting the res ul ts o f a  C BC, the f ol lowing observ ations shal l be present:

o  Hemoglobin (required, cannot repeat)
o Hematoc ri t (optional , c annot repeat)
o Platele t c ount (requi red, c annot repeat)

hasComponent

0..*

typeCode*  <= COMP
c ontextContro lCode: CS <= N+C "C"
s equenc eNumber*: INT
priori ty Num ber: IN T
pauseQuanti ty: PQ
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R-MIM Fragment OWL Syntax
• <axiom> ::= Class (ex:R-MIM Individual (ex:ID "12345"))

! Defin es th e en tire Re stricted  Me ss ag eIn fo rmatio n Mo d el

• <axiom> ::= Class (ex:R-MIM_Fragment Individual (ex:Frag_ID "67890")
• unionOf(ex:Observation ex:hasComponent) )

! Defin es th e R-M IM Frag m en t as b ein g  th e u n ion  o f th e Ob serv atio n  Class with  th e h asCo mp o n en t Class (p rev io u s slid e, an d  b elo w)

• <axiom> ::= SubClassOf(sub=ex:R-MIM_Fragment super=ex:R-MIM)
! Sp ecifies th at th e R-MIM fr ag m en t is a su b class o f th e en tire R -MIM

• <axiom> ::= Class (ex:Observation complete ex:Act  res triction(ex:classCode minCardinality( 0 )
ex :mo od Co d e  min Card in ality ( 0  )

ex :h asCo mp o n en t min Card in ality (0 ) ) )

! Defin es th e Cl ass Ob serv atio n  as a co mp let e Act with  d efin ed  re strictio n s (p rev io u s slid e fo r refer en ce)

• <axiom> ::= Class (ex:hasComponent (ex:typeCodecomplete ex:Observation
res triction(ex: domain(ex:COMP) minCardinality(0) ) ) )

! Defin es th e Cl ass h a sCo mp o n en t as b ein g  a co mp lete Ob serv atio n  with in  th e COMP d o main  (p rev io u s slid e fo r referen c e)

• <axiom> ::= ObjectProper ty(ex:typeCode   (Individual(ex:codeValue) ) )
• <axiom> ::= ObjectProper ty(ex:class_cd     (Individual(ex:codeValue) ) )
• <axiom> ::= ObjectProper ty(ex:moodCode (Individual (ex:codeValue) ) )

! Defin es th e Ob ject Pro p erties u s ed  in  th e ab o v e Class d efin itio n s

• <axiom> ::= DatatypeProperty (ex:codeValue xsd:integer)
! Defin es th e Data Ty p e Pro p ertie s fo r th e Ob ject Pro p erties LBI
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R-MIM Fragment mapping to XML
• The OWL R-MMIM Fragment can validate an existing OWL 

Template, I.e. LabTest is a SubClass of Observation.

Can  b e u sed  to  va lidat e.

<owl:Class  rdf:ID="LabTes t">
<rdfs :su bClassOf

rdf:resource="http://www.example.org/Observation"/>
<owl:Res triction>

<owl:onProperty rd f:resource="#LabTes t"/>
<owl:allValuesFrom>LOINC</owl:allValuesFrom>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#class_cd"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#moodCode"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="# hasComponent"/>
<owl:allValuesFrom rdf:resource="# Observation"/>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#hasComponent"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
</owl:Class>

<axiom> ::= Class (ex:Observation complete ex:Act
res triction(ex:classCode minCardinality( 0 )

ex:moodCode  minCardinality( 0 )
ex:hasComponent minCardinality(0)))

<axiom> ::= Class (ex: hasComponent(ex:typeCodecomplete ex:Observation
res triction(ex: domain(ex:COMP) minCardinality(0) ) ) )

Comb in ed  with
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R-MIM Fragment mapping to XML
• The OWL R-MMIM Fragment can validate an existing OWL 

Template, I.e. LabTest is a SubClass of Observation.

Can  b e u sed  to  va lidat e.

<owl:Class  rdf:ID="LabTes t">
<rdfs :subClassOf

rdf:resource="http://www.example.org/Observation"/>
<owl:Res triction>

<owl:onProperty rd f:resource="#LabTes t"/>
<owl:allValuesFrom>LOINC</owl:allValuesFrom>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#class_cd"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#moodCode"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="# hasComponent"/>
<owl:allValuesFrom rdf:resource="# Observation"/>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#hasComponent"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
</owl:Class>

<axiom> ::= Class (ex:Observation complete ex:Act
res triction(ex:classCode minCardinality( 0 )

ex:moodCode  minCardinality( 0 )
ex:hasComponent minCardinality(0)))

<axiom> ::= Class (ex: hasComponent(ex:typeCodecomplete ex:Observation
res triction(ex: domain(ex:COMP) minCardinality(0) ) ) )

Comb in ed  with
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R-MIM Fragment mapping to XML
• The OWL R-MMIM Fragment can validate an existing OWL 

Template, I.e. LabTest is a SubClass of Observation.

Can  b e u sed  to  va lidat e.

<owl:Class  rdf:ID="LabTes t">
<rdfs :subClassOf

rdf:resource="http://www.example.org/Observation"/>
<owl:Res triction>

<owl:onProperty rd f:resource="#LabTes t"/>
<owl:allValuesFrom>LOINC</owl:allValuesFrom>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#class_cd"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#moodCode"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="# hasComponent"/>
<owl:allValuesFrom rdf:resource="# Observation"/>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rd f:resource="#hasComponent"/>
<owl:minCardinality>0</owl: minCardinality>

</owl:Res triction>
</owl:Class>

<axiom> ::= Class (ex:Observation complete ex:Act
res triction(ex:classCode minCardinality( 0 )

ex:moodCode  minCardinality( 0 )
ex:hasComponent minCardinality(0)))

<axiom> ::= Class (ex: hasComponent(ex:typeCodecomplete ex:Observation
res triction(ex: domain(ex:COMP) minCardinality(0) ) ) )

Comb in ed  with

LBI
Biomedical
Laboratory

I n fo r m a t i c s © Co p y rig h t May o  Fou n d ation  fo r Med ical Ed u catio n  an d  Research  2 0 0 4

<o wl:Class rd f:ID="L ab Test ">
<rd fs:su b ClassOf

rd f:reso u rce="h ttp ://ww w.ex a mp le.o rg /Ob serv atio n "/>
<o wl:Restrictio n >

<o wl:o n Pro p erty rd f:reso u rce="# Lab Test "/>
<o wl:allValu esFro m>L OINC</o wl: allValu e sFro m>

</o wl:Restrictio n >
<o wl:Restrictio n >

<o wl:o n Pro p erty rd f:reso u rce="# clas s_ cd "/>
<o wl:min Card in ality >0 </o wl:min Card in ality >

</o wl:Restrictio n >
<o wl:Restrictio n >

<o wl:o n Pro p erty rd f:reso u rce="# mo o d Co d e"/>

<o wl:min Card in ality >0 </o wl:min Card in ality >
</o wl:Restrictio n >
<o wl:Restrictio n >

<o wl:o n Pro p erty rd f:reso u rce="#  h asCo mp o n en t"/>
<o wl:allValu esFro m rd f:r eso u rce= "#  Ob serv atio n "/>

</o wl:Restrictio n >
<o wl:Restrictio n >

<o wl:o n Pro p erty rd f:reso u rce="# h asCo mp o n en t"/>
<o wl:min Card in ality >0 </o wl:min Card in ality >

</o wl:Restrictio n >
</o wl:Class>

Can  b e u sed  to  va lidat e.

<owl:Class  rdf:ID="CBC">
<owl:subClassOf rdf:resource="#LabTes t"/>
<owl:Res triction>

<owl:onProperty rdf:resource="#class_cd"/>
<owl:hasValuerdf:resource="#CBC_class_cd"/>

<owl:Res triction>
<owl:onProperty rdf:resource="#class_cd"/>
<owl:minCardinality>1</owl:minCardinality>

</owl:Res triction>
</owl:Res triction>
<owl:Res triction>

<owl:onProperty rdf:resource="#moodCode"/>
<owl:hasValuerdf:resource="#CBC_moodCode"/>
<owl:Res triction>

<owl:onProperty rdf:resource="#moodCode"/>
<owl:minCardinality>0</owl:minCardinality>

</owl:Res triction>
</owl:Res triction>
<owl:Res triction>

<owl:onProperty rdf:resource="# hasComponent"/>
<owl:hasValuerdf:resource="#Hemoglobin"/>
<owl:Res triction>

<owl:onProperty rdf:resource="# hasComponent"/>
<owl:cardinality>1</owl:cardinality>

</owl:Res triction>
</owl:Res triction>

……  cont inu ed  on n ext  s lid e …..

CBC is a subClassOf LabTest
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<owl:Class  rdf:ID="LabTes t">
<rdfs :subClassOf

rdf:resource="http://www.example.org/Observation"/>
<owl:Res triction>

<owl:onProperty rdf:resource="#LabTes t"/>
<owl:allValuesFrom>LOINC</owl:allValuesFrom>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rdf:resource="#class_cd"/>
<owl:minCardinality>0</owl:minCardinality>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rdf:resource="#moodCode"/>
<owl:minCardinality>0</owl:minCardinality>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rdf:resource="# hasComponent"/>
<owl:allValuesFrom rdf:resource="# Observation"/>

</owl:Res triction>
<owl:Res triction>

<owl:onProperty rdf:resource="#hasComponent"/>
<owl:minCardinality>0</owl:minCardinality>

</owl:Res triction>
</owl:Class>

Can  b e u sed  to  va lidat e.

CBC is a subClassOf LabTest

……  cont inu ed  from  p rev iou s s lid e …..

<owl:Res triction>
<owl:onProperty rdf:resource="# hasComponent"/>

<owl:hasValue rdf:resource="#Hematocrit"/>
<owl:Res triction>

<owl:onProperty rdf:resource="# hasComponent"/>
<owl:maxCardinality>1</owl:maxCardinality>

</owl:Res triction>
</owl:Res triction>
<owl:Res triction>

<owl:onProperty rdf:resource="# hasComponent "/>
<owl:hasValue rdf:resource="#PlatletCount"/>

<owl:Res triction>
<owl:onProperty rdf:resource="# hasComponent"/>
<owl:cardinality>1</owl:cardinality>

</owl:Res triction>
</owl:Res triction>

</owl:Class>
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Show Blood Pressure 
Archetype
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Show Blood Pressure 
Archetype / XML 

Output
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Show Blood Pressure 
OWL:Archetype

Formal 
Definition
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ebXML 
Registry

• Both the R-MIM Fragment and the full OWL_CBC.xml Template can be 
stored, with meta-data in ebXML.  This will allow automated Template 
validation, and ease of retrieval and submission of Templates and Fragments.

• The following slides are snapshots of the ebXML Registry browser showing 
the XML R-MIM_ Fragment.xml Object, and it’s associations with the 
OWL_CBC.xml Template
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ebXML Registry 
Object Browser
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Extrinsic Object Meta-Data Model
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Next Steps
• Select groups can submit valid R-MIM Fragments in OWL:Archetypes syntax 

to the ebXML Registry.

• Develop software for HL7 Template Validation in ebXML.

• Allow groups to submit HL7 Templates composed in OWL:Archetypes/XML 
to be validated against registered R-MIM Fragments.

• Develop software to validate instances of an HL7 Template against the 
registered HL7 Template in OWL:Archetypes/XML syntax.

• Allow groups to validate their HL7 messages against registered instances of 
HL7 Templates in OWL:Archetypes/XML.
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Conclusion:

• Join the HL7 Templates SIG 
– Where the Action is…
– Where the Rubber Meets the Road…
– Looking for hard working creative  

individuals to dedicate themselves to making 
interoperability a reality

– Discussion: ………
• Thank You for Your Kind Attention!


