openFHIR and FHIRconnect
Mapping Grammar



Slide 1

Let's start with a DEMO!

Lets map Observation FHIR Resource into a flat openEHR Composition



SLIDE 2: THE INTEROPERABILITY GAP

Why do we need a mapping
language?
Bridging the divide between persistence-heavy clinical models and

exchange-focused standards.

Persistence Exchange

openEHR HL7® FHIR®

openEHR excels at clinical data persistence and complex modeling
FHIR excels at health data exchange and ecosystem adoption
Organizations increasingly need both: openEHR as CDR, FHIR as API layer

Without standardization, every vendor writes custom, opaque
transformers

Result: fragmentation, inconsistency, and zero documentation



DEFINITION

What is FHIRconnect

A YAML-based mapping specification designed to bridge
clinical modeling and data exchange standards.

Bidirectional by default: Seamlessly transform between
openEHR and FHIR in both directions.

Declarative syntax: Focus on what to map rather than how to
transform the data.

Self-documenting: Serves as a clear technical reference even
without an active engine implementation.

Open Ecosystem: Community-maintained mapping library
hosted on GitHub for global collaboration.



Contributors: Diego Bosca Gasper Andrejc Severin Kohler

Slide 4: Your First FHIRconnect Mapping

One line pairs two paths. That is the core idea.

YAML
mappings:

- name: "dateTime"
with:
fhir: "$resource.onset"

openehr: "$archetype/data[ateeel]/items[at0077]"

v FHIR path onset maps directly to openEHR path at0077 (date-time of

diagnosis onset).

v Data types are auto-resolved (e.g., FHIR dateTime naturally maps to
openEHR DV_DATE_TIME).



v Bidirectional: The engine handles transformations in both directions
without extra configuration logic.

Anatomy of a Mapping File

Every file starts with a standardized header structure:

<> Grammar version

2 File type definition



()  Metadata (Author, ID, Name)

&) Specification & Versioning details

Grammar and Type

header.yaml

grammar: FHIRConnect/v1.0.0
type: model

grammar: Defines the parser version. Allows engines to maintain backward compatibility

across multiple versions simultaneously.



type: Specifies the file's architectural role.
model: Base archetype-to-resource mappings.
extension: Project-specific customizations.

context: Orchestration and import logic.

THE HEADER — METADATA & SPEC

mapping_header.yml

metadata:
name: EVALUATION.problem_diagnosis.vl
version: 0.0.1-alpha
spec:
system: FHIR
version: R4
openEhrConfig:
archetype: openEHR-EHR-EVALUATION.problem_diagnosis.vl
revision: 1.4.1
fhirConfig:
structureDefinition: http://hl7.org/fhir/StructureDefinition/Condition



©  Unique Identifier
The name field serves as the global ID. It is vital for cross-referencing within extensions,

slots, and context orchestration. CLASS.archetype_name.v#

© Specification Scope

The spec block anchors the mapping. It explicitly binds a specific openEHR archetype
revision to a FHIR StructureDefinition (e.g., Condition).

(0 Naming Convention

Must start with the openEHR class type (EVALUATION, OBSERVATION, CLUSTER, etc.) to
ensure predictable resolution during runtime.

The Body

Where the actual mappings live



«  Starts with the mappings: key

+  Contains a list of named mapping methods

~  Each method pairs paths with with:

«  Top-down processing order

mappings:
- name: "dateTime"
with:



fhir: "$resource.onset”
openehr: "$archetype/data[ateeel]/items[atee77]"

- name: "note"
with:
fhir: "$resource.note.text"
openehr: "$archetype/data[ateeel]/items[ateo69]"

Mapping Methods & the with: Statement

(v, Each - name: declaration initializes a discrete mapping method, serving
as a reusable logic block.

' The with: block binds FHIR and openEHR paths into a single, executable
pair.

® Auto-Resolution: The engine automatically maps data types between
ends or skips incompatible pairs.



SLIDE 10: LOGIC & SEQUENCE

Top-Down Processing

NA

e

w

mappings:
- name: "dateTime"
with:
fhir: "$resource.onset" #0..1
openehr: "$archetype/data[at0001]/items[atee77]"

- name: "muchCoolerDateTime" # overwrites atee77
with:

fhir: "$resource.onset"
openehr: "$archetype/data[atoeel]/items[atoo78]"

<« G >

Processing goes top to bottom, ensuring a predictable execution flow.
Later mappings to the same 0..1 path overwrite earlier definitions.

This is intentional: it enables flexible, priority-based mapping patterns.



Slide 11: Unidirectional Mappings



- name: "dateTime"
with:
fhir: "$resource.onset"
openehr: "$archetype/data[at@e0l]/items[at0077]"

I unidirectional: "openehr->fhir"

4 By default, mappings are bidirectional
() unidirectional: restricts to one direction
» Values: "openehr->fhir" or "fhir->openehr”

£ Applies to the method and all its children

BUILT-IN REFERENCES

Section: Variables

$resource

Root of the FHIR resource being processed

$archetype



Root of the target openEHR archetype

$fhirRoot

Parent FHIR path inherited from the previous mapping step

$openehrRoot

Parent openEHR path inherited from the previous mapping step

$composition

Root of the openEHR composition for metadata access

$reference

Indicates a skipped path during reference resolution

Slide 13: $resource and $archetype




spec:

openEhrConfig:
archetype: openEHR-EHR-EVALUATION.problem_diagnosis.vl
fhirConfig:
structureDefinition: .../Condition
mappings:

- name: "dateTime"
with:
fhir: "$resource.onset"
# resolves to: Condition.onset
openehr: "$archetype/data[ateeol]/items[ato077]"
# resolves to: /content[openEHR-EHR-EVALUATION.problem diagnosis.vl]
# /data[ateeel]/items[atoo77]

$resource resolves to the FHIR resource root defined in the configuration header.

$archetype resolves to the specific archetype root defined in the configuration

header.

Think of them as this in object-oriented programming, referencing the

current context.



Slide 14: Scomposition and Sreference

# $composition -- accessing composition-Llevel data
- name: "composer"
with:
fhir: "$resource.recorder”

openehr: "$composition/composer"

# $reference -- no direct mapping, handled below
- name: "specimen"
with:
fhir: "$resource.specimen.reference"
openehr: "$reference"
reference:

resourceType: "Specimen"

context, and start_time that exist outside specific archetypes.

defined below" to create new linked resource structures.

$reference signals: "do not map this path directly; the real mapping is

YAML

$composition accesses composition-level elements such as composer,



SECTION: CONDITIONS

The WHERE clause of FHIRconnect

fhirCondition & openehrCondition

targetRoot

Base path where the condition starts evaluation

targetAttribute

Specific element or property to be checked

operator

Comparison logic (e.g., equals, exists, matches)

criteria

The value or pattern to compare against



@ Mapping only executes if the condition is true. Note: Conditions
are applied strictly on input data, acting as a filter before
mapping transformation begins.

Slide 16: Condition Anatomy

- name: "mapIdentifierForRoom"

with:
fhir: "$resource.identifier"”
openehr: "$archetype/data[atoool]/items..."

fhirCondition:
targetRoot: "$resource.identifier"”
targetAttribute: "type.coding.code"
operator: "one of"

criteria: "room"

v targetRoot must align exactly with the with: path for context
synchronization.



v targetAttribute defines the specific child element to evaluate within each
item.

EQUIVALENT FHIRPATH

$resource.identifier.where(type.coding.code="room")

LANGUAGE REFERENCE

Condition Operators

one of Path contains one of the criteria values (OR logic)
not of Path does not contain any criteria values (AND logic)
empty Path is empty (no criteria needed)

not empty Path is not empty (no criteria needed)



type Element matches the given type (OR logic)

# Type check example:
openehrCondition:
targetRoot: "$archetype"
targetAttribute: "items[ato@oo1]"
operator: "type"
criteria: "DV_CODED_TEXT"

NESTING LOGIC

Slide 18: Section -- FollowedBy

01 Nesting mappings without overwriting: Attaches child
mappings to a parent element context.

02 Solves the 0..n child element problem by maintaining
separate instances in the target.



03 Paths are concatenated with the parent, ensuring full
traceability of the mapping hierarchy.

parent/path

followedBy:
child/element

Result:
parent/path/child/element

P FollowedBy is one of the most important concepts in FHIRconnect. It solves a
fundamental problem: how do you map multiple child elements within the same

parent path without overwriting each other?

Slide 19: The FollowedBy Problem



Understanding Mapping Overwrites in Top-Down Processing

# Problem: Overlapping FHIR paths
- name: "start"
with:
fhir: "$resource.onset.as(Period).start"
openehr: "$archetype/data[ateo0l]/items[atoo77]"

- name: "lebensphaseCluster"
with:
fhir: "$resource.onset.as(Period)" # Conflict Root!
openehr: "$archetype/data[ato001]/items[openEHR-EHR-CLUSTER...]"
slotArchetype: "CLUSTER.lebensphase.v@"

/\\ OVERWRITE CONFLICT DETECTED

Both mappings target onset.as(Period). In standard top-down
execution, the cluster mapping—appearing later—overwrites the start
date mapping.

The second write to a 0..1 path always wins, causing data loss in the target
structure.

ADVANCED SYNTAX



The FollowedBy Solution

- name: "period"
with:
fhir: "$resource.onset.as(Period)"
openehr: "$archetype"
type: "NONE"
followedBy:
mappings:
- name: "start"
with:
fhir: "start" # onset.as(Period).start
openehr: "data[at@e@l]/items[at@077]"
- name: "lebensphaseCluster"
with:
fhir: "$fhirRoot"
openehr: "data[at@@0l]/items[openEHR-vO]"
slotArchetype: "CLUSTER.lebensphase.vo"

O Contextual Scope

Parent sets the context with type: "NONE", establishing a base path without
initiating a transformation itself.

Path Concatenation
J\,.

Children's paths are automatically concatenated with the parent context, reducing
redundancy and manual mapping errors.

fo)) Parallel Coexistence
(e

Multiple mappings coexist under the same root using $fhirRoot references,
enabling complex nesting patterns.



Navigating up the hierarchy

NOTATION STANDARD BEHAVIOR
Go back one element (like cd .. in
oo/ openEHR ]
terminal)

Go back one element (from JSONPath
Plus)

A FHIR

Operators can be chained for multiple levels: ../../ or 72

Essential when mapping source and target elements located at different hierarchy

levels



Allows for flexible context switching within a single mapping expression

Slide 22: Path Operators in Practice

YAML

# After slotting a diagnosis, access the parent's use code:
- nhame: "slot"
with:
fthir: "$fhirRoot”
openehr: "items[openEHR-EHR-EVALUATION.problem_diagnosis.v1]"
slotArchetype: "EVALUATION.problem_diagnosis.v1"

followedBy:
mappings:
- name: "diagnosisTyp"
with:
fhir: "~”,use.coding" # Go up 2 levels in FHIR

openehr: "data[at@eel]/items[ateee9]"

4« G >

— After slotting a Condition reference, ~* navigates back to the Encounter's

diagnosis.use

— This handles the common pattern where type codes live on the parent, not the

referenced resource



SECTION -- PREPROCESSOR

The bouncer at the door

v/ Executes before the body mapping logic

v If the condition fails, the entire mapping file is skipped

[ v/ Only conditions and hierarchy mappings allowed
[ v Prevents invalid data from entering the transformation pipeline

preprocessor:
fhirCondition:
targetRoot: "$resource.verificationStatus"”
targetAttribute: "coding"
operator: "not of"

criteria: "entered-in-error"

mappings:
- name: "dateTime"
with:
fhir: "$resource.onset”

openehr: "$archetype/data[at@eol]/items[ato077]"



Data-Type Mappings

The engine's autopilot
Data types are
automatically resolved

— no manual declarations required.

— The engine inspects types at both ends and transforms accordingly
— If types are incompatible, the mapping is safely skipped

— Implicit handling for all standard primitives (string, integer, etc.)

FHIR TYPE OPENEHR TYPE
Period DV_INTERVAL
Quantity DV_QUANTITY
CodeableConcept DV_CODED_TEXT
Coding CODE_PHRASE

dateTime DV_DATE_TIME



FHIR TYPE OPENEHR TYPE
string DV_TEXT

Identifier DV_IDENTIFIER

ADVANCED MAPPING

Slide 25: Data-Type Edge Cases

Dosage and Timing

Complex structures with no direct 1-to-1 openEHR equivalent due to syntax

variations.

« Handled via PROGRAMMED mappings in current engine

« Native grammar support planned for future versions (v1.1+)

Partial Fits & Range Mapping

Certain types map partially across specifications, such as Quantity mapping to

DV_ORDINAL when units are constrained.

Strict vs. Relaxed Validation

Engine vendors maintain autonomy over how strictly partial matches are enforced
or if fallback logic is applied.



DEPRECATED

Static Type Declarations

Manual field declarations (v0.9) are no longer required. The modern engine

performs automatic resolution by inspecting both the source and target schema.

Legacy mappings using static declarations remain backward compatible but trigger a compiler

warning.

CONCEPT-TYPE MAPPINGS

Beyond simple data types

Eight specialized concepts for handling complex architectural patterns and

structural transformations in healthcare interoperability.

SLOT

Reference another model mapping for modular reuse

MANUAL

Map values statically for fixed terminology or constants

REFERENCE

Create and link a new FHIR resource dynamically



HIERARCHY

Align different structural levels between clinical models

PROGRAMMED

Delegate complex logic to external code or functions

PARTICIPATION

Map openEHR participations to FHIR actors and roles

LINKED

Trigger mapping of another composition automatically

NONE

Iterate through collections without transforming data

SLIDE 27: CONCEPT-TYPE MAPPINGS

SLOT: Reusing Mappings



- name: "bodySiteCluster"
with:
fhir: "$resource”
openehr: "$archetype/data[at@eel]/items[openEHR-EHR-CLUSTER.anatomical 1
slotArchetype: "CLUSTER.anatomical location.v1"

< QD >

References another model mapping by name, preventing logic
duplication.

The referenced mapping handles all the internal transformation logic.

Enables modularity: write complex cluster mappings once, reuse
everywhere.

Mirrors openEHR's slot architecture — archetypes referencing other
archetypes.

ARCHITECTURE OVERVIEW

Three-Layer Architecture

Model, Extension, Context: the three file types



Context Mapping (the "main" file)
— imports —> Model Mappings (shared base)
F— imports —> Extension Mappings (project customizations)

Q Dictionary

Model mappings are the shared base maintained by the community—one

mapping per archetype.

[ sticky Notes

Extension mappings represent project-specific additions and local requirement

overrides.

‘= Table of Contents

Context mappings tie everything together for a specific profile-to-template

transformation.



model _mapping.yaml

grammar: FHIRConnect/v0.0.1
type: model
metadata:
name: EVALUATION.problem_diagnosis.vl
version: 0.0.1-alpha
spec:
system: FHIR
version: R4
openEhrConfig:
archetype: openEHR-EHR-EVALUATION.problem_diagnosis.vl
fhirConfig:
structureDefinition: http://hl7.org/fhir/StructureDefinition/Co

<« D >

Model Mappings — The Shared Base

«  Maps an archetype to an unprofiled FHIR resource

 Generically valid — works across any template containing the
archetype

v Community-maintained in the official library for maximum reuse

+  May include 0..0 mappings (automatically ignored by constrained
templates)



Slide 39: Extension Mappings — Project

Customizations



grammar: FHIRConnect/v0.0.1
type: extension
metadata:
name: KDS_anatomical location
version: 1.0.0
spec:
system: FHIR
version: R4

extends: CLUSTER.anatomical location.vl

Three Extension Methods:

METHOD WHAT IT DOES
add Adds a new mapping method at the bottom of the stack.
append Adds a followedBy link to an existing mapping method.

Replaces an existing mapping method entirely with new
logic.

overwrite



Extension Methods in Action

# ADD -- new mapping at the bottom:
- name: "problemQualifier"
extension: "add"
with:
fhir: "$resource"
openehr: "$archetype/data[ate001]/items[openEHR-EHR-CLUSTER.problem_qualifier.v2]"
slotArchetype: "CLUSTER.problem_qualifier.v2"

# APPEND -- add followedBy to "ingredients":
- name: "wirkstofftyp"
extension: "append"
appendTo: "ingredients"
followedBy:
mappings:
- name: "wirkstofftypExtended"
with:
fhir: "$fhirRoot.ingredients.extension.value"

openehr: "$archetype/items[at0142]"

# OVERWRITE -- replace "dateTime" entirely:
- name: "dateTime"
extension: "overwrite"
with:
fhir: "$resource"
openehr: "$archetype"
type: "NONE"

<4 G >



Slide 41: Context Mappings — Tying
It Together

YAML
grammar: FHIRConnect/ve0.0.1

type: context

metadata:
name: KDS_Prozedur.context
version: 1.0.0

spec:
system: FHIR

version: R4

context:
profile:
url: "https://www.medizininformatik-initiative.de/.../Procedure"
version: "2025.0.0"
template:
id: "KDS_Prozedur"
sem _ver: "10.0.0"
archetypes:
- "ACTION.procedure.vl"
- "CLUSTER.case_identification.ve"
extensions:
- "KDS_procedure.vl"
start: "ACTION.procedure.v1"

v Profile & Template Linkage

Defines the specific
FHIR profile URL

and
openEHR template ID

being mapped together.




v Dependency Management

Lists all required model mappings (archetypes) and project-specific
extensions to be loaded.

v Execution Entry Point
The start key instructs the engine exactly where to begin processing within

the loaded models.

Template-Agnostic Design

The key advantage: openEHR-to-FHIR mappings are
template-agnostic
) Model mappings are based on archetypes, not templates
) Any template containing an archetype can use the same model mapping
) Extensions handle profile-specific differences seamlessly

) This means: one mapping serves multiple clinical templates



IMPLEMENTATION PATH

Getting Started

Your first steps with FHIRconnect:

Clone the official mapping library from GitHub



Install the IntelliJ Plugin (FHIRconnect Plugin)

Read an existing model mapping (start with
problem_diagnosis )

Understand the three-layer architecture: model —
extension — context

Write your first extension for your project's profile

Contribute back: corrections, new mappings, and issues

Resources and Links

B Specification

github.com/SevKohler/FHIRconnect-spec


https://github.com/SevKohler/FHIRconnect-spec

(O Mapping Library

github.com/SevKohler/FHIRconnect-mapping-1ib

b IntelliJ Plugin

plugins.jetbrains.com/plugin/26927-fhirconnect

D Issues and Discussion

GitHub Issues tab

Contributors: Diego Bosca, Gasper Andrejc, Severin Kohler

Questions?

Thank you for your attention!


https://github.com/SevKohler/FHIRconnect-mapping-lib
https://plugins.jetbrains.com/plugin/26927-fhirconnect

.

Research Project

FHIRconnect is academic work. Please cite the relevant
papers in your publications.

a

Contributions Welcome

We invite mappings, bug corrections, and engine
implementations from the community.

-

Join the Community

Visit our GitHub Issues to participate in discussions and help
shape the roadmap.



