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Agenda
10.00 – 10.30 High Level Introduction CDA  and FHIR Mapping (Differences between 

Standards, FHIR Mapping Language as independent Mapping Exchange 
format)

10.30  – 11.00 FHIR Logical Model of CDA - Exercise

11.15 – 12.15 FHIR Mapping Language Introduction with conversion to StructureMap -
Exercise

14.00 – 15.00 CDA to FHIR mapping hands-on with matchbox - Exercise (based on 
provided Italian example)

15.00  – 15.30 Summary, Questions and answers - Exercise
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offering • Consulting and Teaching in eHealth topics
from HL7 (FHIR, V2, CDA), IHE and Swiss EPR

• Design and Architecture of eHealth 
Information systems: API‘s, Exchange 
formats, Architecture, Hosting, Security

• Implementation Coordination and 
Integration of eHealth Software-Projects, 
PoC



Workshop
Übungen Computer Setup • Editor: Visual Studio Code

• REST Client Extension
• fhir-tools Extension
• FHIR Mapping Language Extension

• Github Desktop or git client locally

• Java Runtime for running HL7 Java Validator

• Docker



Visual Studio
Code

https://code.visualstudio.com/docs/setup/setup-overview

https://code.visualstudio.com/docs/setup/setup-overview


REST Client
Visual Code Extension

1
2

3



FHIR tools
Visual Studio Code Extension



FHIR Mapping 
Langauge
Visual Studio Code Extension



Github Desktop

https://desktop.github.com/

https://desktop.github.com/


Java

https://www.java.com/de/download/help/download_options.xml

https://www.java.com/de/download/help/download_options.xml


Docker

https://docs.docker.com/get-docker/



Preparation 
exercise

• https://github.com/ahdis/cda-fhir-maps

• Clone project with Desktop and open in Visual Studio Code1

2

3

4

https://github.com/ahdis/cda-fhir-maps
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10.00 – 10.30 High Level Introduction CDA  and FHIR Mapping (Differences between 

Standards, FHIR Mapping Language as independent Mapping Exchange 
format)

10.30  – 11.00 FHIR Logical Model of CDA - Exercise

11.15 – 12.15 FHIR Mapping Language Introduction with conversion to StructureMap -
Exercise

14.00 – 15.00 CDA to FHIR mapping hands-on with matchbox - Exercise (based on 
provided Italian example)

15.00  – 15.30 Summary, Questions and answers - Exercise



HL7
Standards

http://www.hl7.org 

http://www.hl7.ch



HL7 CDA

https://www.hl7.ch/default/assets/File/Publikationen/20200406_CDA-CH-V2_1_de.pdf

Clinical Document 
Architecture



HL7 FHIR

http://www.hl7.org/fhir/

F Fast

H Healthcare
I Interoperability

R Resources



Resource

http://www.hl7.org/fhir/

FHIR uses a collection of information models 
that define the data elements, constraints 
and relationships for the “business objects” 
most relevant to healthcare



API

http://www.hl7.org/fhir/

FHIR builds on modernen Web Technoloy and 
RESTful Services

XML, JSON, HTTP und OAuth.



FHIR Architecture

http://www.hl7.org/fhir/



Document 
Paradigms

Persistence

Stewardship

Authentication

Wholeness

Human readable



HL7 CDA

https://www.hl7.ch/default/assets/File/Publikationen/20200406_CDA-CH-V2_1_de.pdf

Clinical Document 
Architecture



CDA RIM MODELL

▶ Level 1 / Header

▶ Level 2 Body/Section

▶ Level 3 / Body / Entries



CDA Header and Body

http://wiki.hl7.de/index.php?title=IG:Arztbrief_2014



CDA Documents XML View

http://wiki.hl7.de/index.php?title=IG:Arztbrief_2014



CDA section components, 
entry and reference to 
narrative

http://wiki.hl7.de/index.php?title=IG:Arztbrief_2014



FHIR documents

http://www.hl7.org/fhir/



FHIR documents • FHIR resources can be used to build documents 
that represent a composition: a coherent set of 
information that is a statement of healthcare 
information.
• First entry is a Composition Resource
• Equivalent to CDA header and narrative

• Can be signed, authenticated, etc.
• A FHIR document has the same basic principles 

as a CDA document



Documents
are Bundles

Observation 
Resource

Composition Resource

Section

Device Resource

Condition Resource

List Resource

<Bundle>
<entry>

<Composition />
</entry> 
<entry>

<Observation />
</entry>
<entry>

<Device />
</entry>
<entry>

<List/>
</entry>
<entry>

<Condition/>
</entry>

</Bundle>

AttesterMetadata Section

Section

Source: https://github.com/FHIR/documents/tree/master/presentations/2019-01%20Webinars

https://github.com/FHIR/documents/tree/master/presentations/2019-01%20Webinars


Composition Resource



Composition CDA
Mapping

http://hl7.org/fhir/composition-mappings.html

http://hl7.org/fhir/composition-mappings.html


Mapping from CDA to FHIR • CDA Level 1: (Just metadata and text), map to 
Bundle/Composition

• CDA Level 2: Coded sections, map to Bundle/Composition

• CDA Level 3: Structured entries, map to entries in Bundle
Level 1, Level 2 can be done maybe 70% generic, there are 
some different or missing concepts or too general to map

Level 3 general mapping hardly possible, can only be done 
on a profiled CDA (template), like C-CDA or a specific 
exchange format
Mappings should be done at the CDA template level 
rather than at the CDA specification 



FHIR Mapping Language The mapping language describes how one 
set of Directed Acyclic Graphs (an instance) 
is transformed to another set of directed 
acyclic graphs. It is not necessary for the 
instances to have formal declarations 
and/or be strongly typed - just that they 
have named children that themselves have 
properties.

https://www.hl7.org/fhir/mapping-
language.html

https://www.hl7.org/fhir/mapping-language.html


Mapping Authoring

• Define mapping instructions to transform the 
source content to the target content.

• Use the mapping engine to create a machine-
readable representation of the mapping 
instructions in the form of a FHIR 
StructureMap resource.

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language


Mapping Execution • Store the source FHIR StructureMap resource on the 
FHIR Server.

• Execute transformations - $transform - The mapping 
engine requires:

• The source content to transform.
• The machine-readable representation of the 

mapping instructions previously created.

• Store the generated target content (optional)

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language


Logical model

https://www.hl7.org/fhir/structuredefinition.html#logical

▶Defining a content model to support 
the mapping language

▶ e.g. CDA Logical Model

https://www.hl7.org/fhir/structuredefinition.html


• https://www.hl7.org/fhir/mapping-language.html

Input FHIR
Mapping
Engine

MapsLogical
Model• Custom data to FHIR 

• CDA to FHIR and back

• Structured Data Capture: Questionnaire
Response to Resources

ü Mappings have a textual representation

ü Aligned to FHIR: ConceptMap, FHIRPath 

ü Maps can be integrated and distributed with IG’s

• Need to describe Logical Model (rarely Parser)

• Steep Learning Curve for the Language

• API of the FHIR Mapping Language

FHIR Mapping Language

https://www.hl7.org/fhir/mapping-language.html


Feedback, Questions?
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10.30  – 11.00 FHIR Logical Model of CDA - Exercise
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FHIR Logical model for CDA



FHIR Logical model 
CDA

• Introduction FHIR Logical Model

• CDA logical Model – Implementation Guide

• FHIRPath

• Conversion CDA Narrative to xhtml



StructureDefinition • The StructureDefinition resource describes a 
structure - a set of data element definitions, and 
their associated rules of usage. These structure 
definitions are used to describe both the content 
defined in the FHIR specification itself - Resources, 
data types, the underlying infrastructural types, and 
also are used to describe how these structures are 
used in implementations.
• Note that as part of the specification itself, a full set 

of structure definitions for all resources and data 
types is published.

http://hl7.org/fhir/structuredefinition.html

http://hl7.org/fhir/structuredefinition.html


StructureDefinition
Patient

http://hl7.org/fhir/R4/patient.html

http://hl7.org/fhir/R4/patient.html


StructureDefinition
Profile on Patient, CH-Core

http://fhir.ch/ig/ch-core/StructureDefinition-ch-core-patient.profile.xml.html

http://fhir.ch/ig/ch-core/StructureDefinition-ch-core-patient.profile.xml.html


Logical models based on 
StructureDefinitions

• StructureDefinitions can also be used to define any 
arbitrary structures that are a directed acyclic graph with 
typed nodes, where the primitive types are those defined 
by the FHIR specification.

• This technique has many uses
• Describing any arbitrary content model
• Describing existing HL7 content models (e.g. v2, CDA) 

using FHIR
• Describing common design patterns used in FHIR
• Defining a content model to support the mapping 

language
http://hl7.org/fhir/structuredefinition.html#logical

http://hl7.org/fhir/structuredefinition.html


StructureDefinition
recordTarget

http://hl7.org/fhir/R4/patient.html

http://hl7.org/fhir/R4/patient.html


FHIR Logical model for 
CDA

• supports the CCDA on FHIR guide, and other 
CDA/FHIR mapping projects

• Presented by Grahame at FHIR DevDays in 2016

• https://github.com/HL7/cda-core-2.0

• IG Publisher generates then the model: 

• http://build.fhir.org/ig/HL7/cda-core-
2.0/branches/master/index.html

• Note: no official release yet

https://github.com/HL7/cda-core-2.0
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/index.html


http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/index.html

FHIR Logical model 
CDA

http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/index.html


AD: PostalAddress
ANY: DataValue
BL: Boolean
CD: ConceptDescriptor
CE: CodedWithEquivalents
CO: CodedOrdinal
CR: ConceptRole
CS: CodedSimpleValue
CV: CodedValue
ED: EncapsulatedData
EIVL_TS: 
EventRelatedPeriodicInterval
EN: EntityName

V3 Datatypes

EN: EntityName

II: InstanceIdentifier

INT: IntegerNumber

IVL_INT: Interval

IVL_PQ: Interval

IVL_TS: Interval

MO: MonetaryAmount

PIVL_TS: PeriodicIntervalOfTime

PQ: PhysicalQuantity

PQR: PhysicalQuantityRepresentation

QTY: Quantity

REAL: RealNumber

RTO_PQ_PQ: Ratio

SC: CharacterStringWithCode

ST: CharacterString

SXCM_TS: GeneralTimingSpecification

SXPR_TS: Component part of GTS

TEL: TelecommunicationAddress

TS: PointInTime

http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-AD.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-ANY.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-BL.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-CD.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-CE.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-CO.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-CR.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-CS.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-CV.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-ED.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-EIVL_TS.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-EN.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-EN.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-II.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-INT.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-IVL_INT.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-IVL_PQ.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-IVL_TS.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-MO.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-PIVL_TS.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-PQ.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-PQR.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-QTY.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-REAL.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-RTO_PQ_PQ.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-SC.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-ST.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-SXCM_TS.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-SXPR_TS.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-TEL.html
http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-TS.html


Datatypes: ANY – CD - CE



ClinicalDocument

Act

Authenticator

Author

AuthoringDevice

Authorization

AssignedAuthor

AssignedCustodian

AssignedEntity

AssociatedEntity

Birthplace

Component2

CDA classes

ComponentOf

Consent

Criterion

Custodian

CustodianOrganization

DataEnterer

Device

DocumentationOf

EncompassingEncounter

Encounter

Entity

ExternalAct

ExternalDocument

ExternalObservation

ExternalProcedure

Guardian

HealthCareFacility

Informant

InformationRecipient

InfrastructureRoot

InFulfillmentOf

IntendedRecipient

LabeledDrug

…

StructureDefinition-ClinicalDocument.html
StructureDefinition-Act.html
StructureDefinition-Authenticator.html
StructureDefinition-Author.html
StructureDefinition-AuthoringDevice.html
StructureDefinition-Authorization.html
StructureDefinition-AssignedAuthor.html
StructureDefinition-AssignedCustodian.html
StructureDefinition-AssignedEntity.html
StructureDefinition-AssociatedEntity.html
StructureDefinition-Birthplace.html
StructureDefinition-Component2.html
StructureDefinition-ComponentOf.html
StructureDefinition-Consent.html
StructureDefinition-Criterion.html
StructureDefinition-Custodian.html
StructureDefinition-CustodianOrganization.html
StructureDefinition-DataEnterer.html
StructureDefinition-Device.html
StructureDefinition-DocumentationOf.html
StructureDefinition-EncompassingEncounter.html
StructureDefinition-Encounter.html
StructureDefinition-Entity.html
StructureDefinition-ExternalAct.html
StructureDefinition-ExternalDocument.html
StructureDefinition-ExternalObservation.html
StructureDefinition-ExternalProcedure.html
StructureDefinition-Guardian.html
StructureDefinition-HealthCareFacility.html
StructureDefinition-Informant.html
StructureDefinition-InformationRecipient.html
StructureDefinition-InfrastructureRoot.html
StructureDefinition-InFulfillmentOf.html
StructureDefinition-IntendedRecipient.html
StructureDefinition-LabeledDrug.html


CDA classes



CDA & FHIR Logical Model • attributes
• type attributes in xml
• text in xml elements
• CDA narrative vs xhtml
• V3 classes with id element and extension attribute 
• foreign namespaces
• choice elements from CDA schema
• granularity of model (e.g. EntryRelationship as 

Element and not as only type)



cda xml attributes

http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-TEL.html

http://build.fhir.org/ig/HL7/cda-core-2.0/branches/master/StructureDefinition-TEL.html


type attribute xsi:type

Warning: Open discussion about type representation (IVL-TS vs IVL_TS), see 
https://chat.fhir.org/#narrow/stream/179273-CCDA-
.2F.20FHIR.20mapping.20stream/topic/v3.20datatypes.20_.20instead.20of.20-

https://chat.fhir.org/


text in xml elements: ST datatype

title.dataString



CDA narrative vs xhtml

validator: internal conversion



V3 classes with id element and extension attribute 

V3 classes are now derived from Base (not Element anymore), but Base is a R5 type http://build.fhir.org/types.html#Base

http://build.fhir.org/types.html


CDA & FHIR Logical Model 
Demonstration

• For this demonstration the FHIR Logical 
model for CDA has been forked. The 
generated IG can be found here: 
https://github.com/ahdis/cda-core-
2.0/releases and is provided in
https://github.com/hl7ch/cda-fhir-maps/cda-
core-2.0-pr.tgz

https://github.com/ahdis/cda-core-2.0/releases
https://github.com/hl7ch/cda-fhir-maps/cda-core-2.0-pr.tgz


CDA and FHIR Validator The HL7 FHIR Validator can validate also models, you need to provide the 
packagename (cda-core-2.0-pr.tgz instead of hl7.fhir.cda#current) 
java -jar /Users/oliveregger/.vscode/extensions/yannick-lagger.vscode-fhir-tools-
1.5.0/validator_cli.jar ./input/cda-it/CDA2_Referto_di_Medicina_di_Laboratorio.xml -version 
4.0.1 -ig cda-core-2.0-pr.tgz

Internal error in location for message: 'Error @1, 1: Found / expecting a token name', loc = 
'/v3:ClinicalDocument/v3:participant/v3:associatedEntity', err = 'Undefined attribute 
'@nullFlavor' on associatedEntity for type 
http://hl7.org/fhir/cda/StructureDefinition/AssociatedEntity (properties = 
[AssociatedEntity.classCode, AssociatedEntity.templateId, AssociatedEntity.id, 
AssociatedEntity.code, AssociatedEntity.addr, AssociatedEntity.telecom, 
AssociatedEntity.associatedPerson, AssociatedEntity.scopingOrganization])'

Internal error in location for message: 'Error @1, 1: Found / expecting a token name', loc = 
'/v3:ClinicalDocument/v3:documentationOf/v3:serviceEvent', err = 'Undefined element 
'statusCode''

00:02.0293

Done. Times: Loading: 00:10.0139, validation: 00:02.0294. Memory = 294Mb

*FAILURE*: 9 errors, 0 warnings, 0 notes

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Validator

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Validator


CDA and FHIR Validator
Error @ ClinicalDocument.author[0].assignedAuthor.classCode (line 55, col40): The value provided ('ASSIGNED') is not in the value set 'RoleClassAssignedEntity' 
(http://terminology.hl7.org/ValueSet/v3-RoleClassAssignedEntity), and a code is required from this value set) (error message = The code system '' is not known (encountered 
paired with code = 'ASSIGNED'); The code provided (#ASSIGNED) is not valid in the value set 'RoleClassAssignedEntity' (from http://tx.fhir.org/r4))

Error @ ClinicalDocument.inFulfillmentOf[0].typeCode (line 114, col35): The value provided ('FLFS') is not in the value set 'ParticipationType' 
(http://terminology.hl7.org/ValueSet/v3-ParticipationType), and a code is required from this value set) (error message = Unknown Code 
http://terminology.hl7.org/CodeSystem/v3-ParticipationType#FLFS in http://terminology.hl7.org/CodeSystem/v3-ParticipationType)

Error @ ClinicalDocument.documentationOf[0].typeCode (line 120, col34): The value provided ('DOC') is not in the value set 'ParticipationType' 
(http://terminology.hl7.org/ValueSet/v3-ParticipationType), and a code is required from this value set) (error message = Unknown Code 
http://terminology.hl7.org/CodeSystem/v3-ParticipationType#DOC in http://terminology.hl7.org/CodeSystem/v3-ParticipationType)

Error @ ClinicalDocument.recordTarget[0].patientRole.telecom[1].value (line 32, col50): URI values cannot have whitespace('tel:+39 3445812567')

Error @ ClinicalDocument.author[0].assignedAuthor.telecom[0].value (line 57, col50): URI values cannot have whitespace('tel:+39 3441834678')

Error @ 
ClinicalDocument.component.structuredBody.component[0].section.component[0].section.entry[0].act.entryRelationship[0].observation.referenceRange[0].observationRange.va.ofTy
pe(lue).low.value (line 219, col47): The value ' 0.00' is not a valid decimal

Error @ 
ClinicalDocument.component.structuredBody.component[0].section.component[0].section.entry[0].act.entryRelationship[0].observation.referenceRange[0].observationRange.va.ofTy
pe(lue).high.value (line 220, col49): The value ' 20.00' is not a valid decimal

Error @ /v3:ClinicalDocument/v3:participant/v3:associatedEntity (line 112, col56): Undefined attribute '@nullFlavor' on associatedEntity for type 
http://hl7.org/fhir/cda/StructureDefinition/AssociatedEntity (properties = [AssociatedEntity.classCode, AssociatedEntity.templateId, AssociatedEntity.id, 
AssociatedEntity.code, AssociatedEntity.addr, AssociatedEntity.telecom, AssociatedEntity.associatedPerson, AssociatedEntity.scopingOrganization])

Error @ /v3:ClinicalDocument/v3:documentationOf/v3:serviceEvent (line 122, col38): Undefined element 'statusCode'

• CDA V3 Code validation is not supported with the validator

• Last Error seems a CDA Logical Model Problem



Gazelle CDA validation

https://gazelle.ihe.net/EVSClient/cda/validator.seam?standard=CDA-IHE&extension=IHE

https://gazelle.ihe.net/EVSClient/cda/validator.seam?standard=CDA-IHE&extension=IHE


CDA and FHIR Validator

1) Right click on file to validate and select validate with params

2) Add params –version 4.0.1 cda-core-2.0-pr.tgz

3) Output



Applying FHIRPath
expressions to CDA 
documents

• FHIRPath is a path based navigation and 
extraction language, somewhat like XPath. 
• Operations are expressed in terms of the logical 

content of hierarchical data models, and support 
traversal, selection and filtering of data. 
• Its design was influenced by the needs for path 

navigation, selection and formulation of 
invariants in both HL7 Fast Healthcare 
Interoperability Resources (FHIR) and HL7 
Clinical Quality Language (CQL).

http://hl7.org/fhirpath/2018Sep/index.html
http://hl7.org/fhir
http://cql.hl7.org/03-developersguide.html


FHIRPath examples • Patient.name.given

• Patient.telecom.where(use = 'official’)

• Patient.name[0]

http://hl7.org/fhirpath/
https://www.hl7.org/fhir/fhirpath.html

http://hl7.org/fhirpath/
https://www.hl7.org/fhir/fhirpath.html


Applying FHIRPath
expressions to CDA 
documents

java -jar org.hl7.fhir.validator.jar 
-version 4.0.1 -ig cda-core-2.0-pr.tgz 

-fhirpath
recordTarget.patientRole.patient.name.given.dataString
input/cda/cda-original.xml

.. definitions from hl7.fhir.r4.core#4.0.1 (v4.0.1)

...evaluating 
recordTarget.patientRole.patient.name.given.dataString

Henry



Summary CDA
Logical Model • Logical Model is a description of CDA

• no API 
• datatypes are equivalent to FHIR 
• no FHIR resources 
• no query possibilities 

• Logical Model can be used with the FHIR 
Mapping Language



Exercise • Use the Java Validator to 

• validate the CDA File in ./input/cda-
it/CDA2_Referto_Radiologia.xml
• develop a FHIRPath expression to get the 

family name of the recordTarget



Feedback, Questions?



Agenda
10.00 – 10.30 High Level Introduction CDA  and FHIR Mapping (Differences between 

Standards, FHIR Mapping Language as independent Mapping Exchange 
format)

10.30  – 11.00 FHIR Logical Model of CDA - Exercise

11.15 – 12.15 FHIR Mapping Language Introduction with conversion to StructureMap -
Exercise

14.00 – 15.00 CDA to FHIR mapping hands-on with matchbox - Exercise (based on 
provided Italian example)

15.00  – 15.30 Summary, Questions and answers - Exercise



FHIR Mapping Language



FHIR Mapping Language The mapping language describes how one set 
of Directed Acyclic Graphs (an instance) is 
transformed to another set of directed acyclic 
graphs. It is not necessary for the instances to 
have formal declarations and/or be strongly 
typed - just that they have named children 
that themselves have properties.

https://www.hl7.org/fhir/mapping-language.html

https://www.hl7.org/fhir/mapping-language.html


FHIR Mapping Language

https://www.hl7.org/fhir/mapping-language.html

CDA FHIRMapping
Engine

Maps
CDA

Logical
Model

https://www.hl7.org/fhir/mapping-language.html


Mapping Authoring • Define mapping instructions to transform the 
source content to the target content.

• Use the mapping engine to create a machine-
readable representation of the mapping 
instructions in the form of a FHIR 
StructureMap resource.

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language


Mapping Execution • Store the source FHIR StructureMap resource on the 
FHIR Server.

• Execute transformations - $transform - The mapping 
engine requires:
• The source content to transform.

• The machine-readable representation of the 
mapping instructions previously created.

• Store the generated target content (optional)
https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language


Mapping Engines • Java FHIR Mapping
• Java Validator

• matchbox (hapi-fhir, java, 
test.ahdis.ch/matchbox)

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language


FHIR Mapping Language

https://www.hl7.org/fhir/mapping-language.html

https://www.hl7.org/fhir/mapping-language.html


FHIR Mapping Language
tutorial

https://www.hl7.org/fhir/mapping-tutorial.html

https://www.hl7.org/fhir/mapping-tutorial.html


Step #1: Simplest possible 
transform

https://www.hl7.org/fhir/mapping-tutorial.html

https://www.hl7.org/fhir/mapping-tutorial.html


HL7 FHIR Java Validator
Copy validator to step1 directory or adjust path

https://github.com/ahdis/fhir-mapping-tutorial/blob/master/step1/java.md

% java -jar validator_cli.jar ./source/source1.xml -transform http://hl7.org/fhir/StructureMap/tutorial -
version 4.0.1 -ig ./logical -ig ./map -output ./output.xml
FHIR Validation tool Version 5.6.43 (Git# 3fffad10e36f). Built 2022-04-28T02:39:57.434Z (39 days old)
Loading

Load FHIR v4.0 from hl7.fhir.r4.core#4.0.1 - 4575 resources (00:06.0175)
Load hl7.terminology#3.1.0 - 4117 resources (00:02.0370)
Terminology server http://tx.fhir.org - Version 2.0.14 (00:01.0406)
Load ./logical
Load ./map   

Start Transform http://hl7.org/fhir/StructureMap/tutorial
Group : tutorial; vars = source variables [src: (TLeft1)], target variables [tgt: (TRight1)], shared variables []

rule : rule_a; vars = source variables [src: (TLeft1)], target variables [tgt: (TRight1)], shared variables []
...success

Done. Times: Loading: 00:10.0506. Max Memory = 4Gb

% cat output.xml
<?xml version="1.0" encoding="UTF-8"?>

<TRight1 xmlns="http://hl7.org/fhir/tutorial">
<a value="step1"/>

</TRight1>

https://github.com/ahdis/fhir-mapping-tutorial/blob/master/step1/java.md


Step #1: Demo mit
VS Code REST Client

https://github.com/ahdis/fhir-mapping-tutorial/blob/master/maptutorial/step2/test.ahdis.ch.http

clone https://github.com/ahdis/fhir-mapping-tutorial

https://github.com/ahdis/fhir-mapping-tutorial/blob/master/maptutorial/step2/test.ahdis.ch.http
https://github.com/ahdis/fhir-mapping-tutorial


Step #2: Fields with 
different names

https://www.hl7.org/fhir/mapping-tutorial.html

https://www.hl7.org/fhir/mapping-tutorial.html


Step #5: Managing lists, 
part 1 

https://www.hl7.org/fhir/mapping-tutorial.html

https://www.hl7.org/fhir/mapping-tutorial.html


Step #6: Managing lists, 
part 2 

https://www.hl7.org/fhir/mapping-tutorial.html

https://www.hl7.org/fhir/mapping-tutorial.html


Step #7: Simple Nesting 

https://www.hl7.org/fhir/mapping-tutorial.html

https://www.hl7.org/fhir/mapping-tutorial.html


Transform Rules 

https://www.hl7.org/fhir/mapping-language.html#rules

src_context.field as new_variable where condition 
-> tgt_context.field = create([type]) as new_variable

then [details] "name"; 

src.value : code as vs0 
-> tgt.value = create("code") as vt0 

then code(vs0, vt0) "valueCode"; 



FHIR Mapping Example 1
QuestResp.item.item.answer.valueString to Patient.gender

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language


FHIR Mapping Example 2
QR.item.item.answer.valueString to 
ExplanationOfBenefit.type

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language

https://confluence.hl7.org/display/FHIR/Using+the+FHIR+Mapping+Language


Exercise
questionnaire response to 
FHIR resource

Use https://github.com/ahdis/fhir-mapping-
tutorial/tree/master/qrtopat

Apply the map map/qr2patgender.map to input qr.json

1. Apply the transformation with either FHIR Java validator 
or VSCode/RESTClient/matchbox

2. Change the mapping that the family name is mapped also 
from the questionnaire response (item.linkId = 
'patient.family') to the Patient resource into the 
name.family element

Please change the url of the map if you use 
VSCode/RESTClient that you have your own map to work 
on.

https://github.com/ahdis/fhir-mapping-tutorial/tree/master/qrtopat

https://github.com/ahdis/fhir-mapping-tutorial/tree/master/qrtopat
https://github.com/ahdis/fhir-mapping-tutorial/blob/master/qrtopat/map/qr2patgender.map
https://github.com/ahdis/fhir-mapping-tutorial/blob/master/qrtopat/qr.json
https://www.matchbox.health/
https://github.com/ahdis/fhir-mapping-tutorial/tree/master/qrtopat


Solutions • see branch https://github.com/ahdis/fhir-
mapping-tutorial/tree/devdaysletsbuild

• diff https://github.com/ahdis/fhir-mapping-
tutorial/compare/devdaysletsbuild?expand=1

you can run also matchbox locally in a docker 
container instead of the test server, see 
https://github.com/ahdis/matchbox or 
https://www.matchbox.health/

https://github.com/ahdis/fhir-mapping-tutorial/tree/devdaysletsbuild
https://github.com/ahdis/fhir-mapping-tutorial/compare/devdaysletsbuild?expand=1
https://github.com/ahdis/matchbox
https://www.matchbox.health/


Feedback, Questions?



Agenda
10.00 – 10.30 High Level Introduction CDA  and FHIR Mapping (Differences between 

Standards, FHIR Mapping Language as independent Mapping Exchange 
format)

10.30  – 11.00 FHIR Logical Model of CDA - Exercise

11.15 – 12.15 FHIR Mapping Language Introduction with conversion to StructureMap -
Exercise

14.00 – 15.00 CDA to FHIR mapping hands-on with matchbox - Exercise (based on 
provided Italian example)

15.00  – 15.30 Summary, Questions and answers - Exercise



CDA to FHIR



Map
CDA to FHIR
for HL7 Italy
workshop

• Based on Swiss mapping project of HL7

• Includes example files provided by HL7 Italy

• Branch hl7italy (maybe fork at a later stage?)

https://github.com/hl7ch/cda-fhir-maps/tree/hl7italy

https://github.com/hl7ch/cda-fhir-maps/tree/hl7italy


Maps
CDA to FHIR

• Datatypes: CDAtoFHIRTypes.map

• CDA: CDAtoBundle.map

• CDA-IT: CDAIttoBundle.map

• CdaItRefertoMedicinaLaboratorio.map

• CdaItRefertoRadilogiaToBundle.map

https://github.com/ahdis/cda-fhir-maps

https://github.com/ahdis/cda-fhir-maps


Referto Radilogia - Document 

https://github.com/hl7ch/cda-fhir-maps/blob/hl7italy/input/maps/CdaItRefertoRadilogiaToBundle.map

https://github.com/hl7ch/cda-fhir-maps/blob/hl7italy/input/maps/CdaItRefertoRadilogiaToBundle.map


Referto Radilogia – Section to Entry 

https://github.com/hl7ch/cda-fhir-maps/blob/hl7italy/input/maps/CdaItRefertoRadilogiaToBundle.map

ATTENTION:
Sections need to be completed
Entries not done yet

https://github.com/hl7ch/cda-fhir-maps/blob/hl7italy/input/maps/CdaItRefertoRadilogiaToBundle.map


Clinical Document Composition It

https://github.com/hl7ch/cda-fhir-maps/blob/hl7italy/input/maps/CdaItToBundle.map

ATTENTION:
Copy of Swiss CDA Header,
Needs to be adapted for Italy

https://github.com/hl7ch/cda-fhir-maps/blob/hl7italy/input/maps/CdaItToBundle.map


Referto Radilogia – Section to Entry 

https://github.com/hl7ch/cda-fhir-maps/blob/hl7italy/input/maps/CdaItRefertoRadilogiaToBundle.map

ATTENTION:
Sections need to be completed
Entries not done yet

https://github.com/hl7ch/cda-fhir-maps/blob/hl7italy/input/maps/CdaItRefertoRadilogiaToBundle.map


CDAtoFHIR Types

https://github.com/ahdis/cda-fhir-maps/blob/master/input/maps/CDAtoFHIRTypes.map

https://github.com/ahdis/cda-fhir-maps/blob/master/input/maps/CDAtoFHIRTypes.map


CDAtoFHIR Types

https://github.com/ahdis/cda-fhir-maps/blob/master/input/maps/CDAtoFHIRTypes.map

https://github.com/ahdis/cda-fhir-maps/blob/master/input/maps/CDAtoFHIRTypes.map






Exercise 1 • Perform the transformation in VSCode with RESTClient
yourself for 
CDA2_Referto_di_Medicina_di_Laboratorio.xml and 
CDA2_Referto_Radiologia.xml

• If you want to do changes,  please change the map urls
or run matchbox locally in docker and change the host 
to localhost:8080/matchbox and post the Italy maps to 
it before the transform:

docker run --rm -i -t --name matchbox -p 8080:8080 -v 
/PATH/TO/DIR:/config eu.gcr.io/fhir-ch/matchbox:v220

https://github.com/hl7ch/cda-fhir-maps/tree/hl7italy

https://github.com/hl7ch/cda-fhir-maps/tree/hl7italy


Exercise 2 setup matchbox running on own docker instance 
• Configure PATH/TO/DIR where cda-fhir-maps is checked 

out (will use application.yaml)
• change the @host in the .http files to 

http://localhost:8080/matchbox
• post the Italy maps to it before invoking the operation

docker run --rm -i -t --name matchbox -p 
8080:8080 -v /PATH/TO/DIR:/config 
eu.gcr.io/fhir-ch/matchbox:v220

https://github.com/hl7ch/cda-fhir-maps/tree/hl7italy

http://localhost:8080/matchbox
https://github.com/hl7ch/cda-fhir-maps/tree/hl7italy


Exercise 3 • map additional sections

• map level3 cda entries

https://github.com/hl7ch/cda-fhir-maps/tree/hl7italy

https://github.com/hl7ch/cda-fhir-maps/tree/hl7italy


Agenda
10.00 – 10.30 High Level Introduction CDA  and FHIR Mapping (Differences between 

Standards, FHIR Mapping Language as independent Mapping Exchange 
format)

10.30  – 11.00 FHIR Logical Model of CDA - Exercise

11.15 – 12.15 FHIR Mapping Language Introduction with conversion to StructureMap -
Exercise

14.00 – 15.00 CDA to FHIR mapping hands-on with matchbox - Exercise (based on 
provided Italian example)

15.00  – 15.30 Summary, Questions and answers - Exercise



Wrapup / Summary • CDA and FHIR documents

• FHIR Logical model for CDA

• Validate and convert CDA documents with 
the FHIR Validator

• Applying FHIRPath expressions to CDA 
documents
• FHIR Mapping Language: Mapping from CDA 

to FHIR



Zulip Streams • CDA

• CCDA / FHIR mapping stream 

• cda to fhir

• cda/publish

• mapping-framework

https://chat.fhir.org/
https://chat.fhir.org/
https://chat.fhir.org/
https://chat.fhir.org/
https://chat.fhir.org/


Feedback, Questions

oliver egger ahdis ag

+41765795005 c/o The Hub Zürich Association

oliver.egger@ahdis.ch Sihlquai 131

@oliveregger 8005 zürich

www.ahdis.ch switzerland


