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FHIR: Transforming other content
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Common problems

• Implementing FHIR as a façade on an existing data store

• Using an interface engine to convert from v2 or CDA to FHIR

• Converting Specifications into FHIR Profiles

• Converting from FHIR to a wide variety of outputs 
• Including supporting additional media types  e.g. 

GET [base]/Appointment/example

Accept: text/calendar



Understanding the problem



Transformation Technologies

Common Choices:

• 3GL (Java, C#, Javascript…)

• XSLT

• Transform language / Toolkit

• MDMI

• FHIR Mapping Language

Criteria:

• Clarity / Traceability

• Expressiveness

• Performance

• Portability

• Comfort / Experience



Transforming Data: Portability

• Write a transform in your language of choice

• Can you take that transform, and run it somewhere else?
• Is the language/runtime portable

• Does the system provide compatible services

• Transforms need system support:
• Converting between literal references and loaded data structures

• Persisting identifiers, or creating new Identifiers

• Terminology Services (validation/translation)



Levels of mapping

• Skeletal: just enough information to indicate where different models 
align structurally. Anything else is left to the reader’s imagination

• Notional: Mappings done at class/attribute level and indicate that the 
elements are about the same thing. Types might not match up, may 
be special conditions and assumptions

• Conceptual: Mappings are done to primitive data types. Not all the 
value domains of all attributes are fully mapped, and special cases 
may not be accounted for

• Executional. Mappings account for the full value domain. All the 
special cases are handled. Construction issues are fully described. 



Notional Mappings



Skeletal Mappings



Nearly Conceptual Mappings



Other kinds of Mappings



Executable Mappings in RDF



FHIR Support for Transformation

• Concept Map
• Defines relationships between concepts defined in code systems

• Terminology Server can execute $translate

• FHIR provides some concept maps

• Profiles
• Mapping Structure

• Structure Map
• Defines transformations from one data set to another 

• Libraries (and servers) and perform the translation 

• FHIR provides R2  R3 transforms (incomplete)



FHIR Concept Map

• Text to add to slide
• Indent item

• Another item



Implicit Code Systems

• Text to add to slide
• Indent item

• Another item



$translate



$translate response



Profile Mappings

StructureDefinition

ElementDefinition



Defined Mappings in the spec

• LOINC

• SNOMED CT (2 kinds)

• V2 messages

• V3 RIM (+ oRIM)

• DICOM

• XDS

• openEHR

• CDISC

• QUICK / QIDAM

• CPhA3

• vCard / iCal

• W3C Prov

• Dublin Core

• MDMI



FHIR Mapping Language

• A declarative mapping language that transforms data from one DAG-
M to another

• DAG-M = Directed Acyclic Graph with metadata 
• Metadata = each element has name, type, cardinality

• Context
• 1 or more Input DAG-Ms

• 0 to many Output DAG-Ms

• System API that provides system services



Declarative vs Procedural

• Procedural Transform
• Describes a set of methods with conditions

• Follow the method, get the right output

• Declarative Transform
• Describes the precise relationships with conditions

• Apply a standard method, get the right output

• Inspect the relationships, derive additional meaning



FHIR Mapping Language

• FHIR Mapping Language is purely declarative 

• Can apply to any content that is a DAG-M
• Auto: FHIR Resources / FHIR Logical Models (incl. CDA, v2)

• Coding: Library is provided with appropriate bridge service

• Can inspect the maps, and generate profiles from them

• Mappings are uni-directional
• Can flip them over, but guard conditions are often missing



Major Challenge: Missing Information

• Source material does not have some data that is needed in 
destination
• Most important (and common): Persistent Identifier



Missing Information

MSH|………

….

OBX|…|^Doctor^David^Dr|….



Missing Information



Major Challenge: Missing Information

• Source material does not have some data that is needed in 
destination
• Most important (and common): Persistent Identifier

• What to do?
• Known because of the business context

• Can be faked with minimal damage to downstream business process

• Can’t produce at all – can’t actually complete the process
• (why so few elements are 1..1 in FHIR)



Transforming Other Content

• Questions/Discussion….


