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EHRbase

For now, there is only the Release Notes. We will add detailed documentation as soon as possible.
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CHAPTER 1

Release Notes

The current release notes can always be found in the CHANGELOG of the EHRbase GitHub repository.



https://github.com/ehrbase/ehrbase/blob/develop/CHANGELOG.md
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CHAPTER 2

Getting Started

Warning: WIP

This chapter aims to give an overview an “hello world” example for software developers to build applications based
on EHRbase and the openEHR specification. While we use EHRbase as the backend, the example will actually run
against every other conformant openEHR implementation that implements the official openEHR REST API.

2.1 openEHR Introduction

Warning: WIP

openEHR is an open platform specification. From a practical perspective you can think about it as an electronic
health record that consists of a database that is wrapped with a service layer. The database itself provides only a
basic architecture and does not define the clinical content. This is done in a separate modelling layer. Hence, from a
developer’s perspective, openEHR can be understood as a model-driven software development approach based on an
adaptive database that can consume new data definitions at runtime. This allows to manage the high complexity of the
medical domain.

As of now, openEHR defines the service access layer based on REST. However, there could be other protocols used in
the future as the underlying openEHR datamodel is agnostic in terms of API definition. The following figure gives a
high-level summary of the approach:
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The above figure shows the basic concept of separating the clinical definitions on the left side, from the technical
implementation inside the platform (which is EHRbase in our case) on the right side.

Domain experts define the clinical information models (called Archetypes), which are re-usable models of clinical
concepts. Archetypes follow a formalism called Archetype Definition Language, that allows to flexibly model clinical
concepts. There are several tools that can be used to create Archetypes in ADL 1.4:

* Archetype Editor
* LinkEHR Editor
e ADL Designer (web only)

The creation of Archetypes is a topic for itself and we will provide another tutorial. Note, that normally system
developers should not be too much concerned with the definition and management of Archetypes, as this is the domain
of medical information managers and medical professionals.

The goal of Archetypes is to provide standardized sets of data elements and their relations to achieve defined patterns
in structured medical documentation. Hence, Archetypes need a strict government to fulfil their potential of enabling
semantic interoperability. These models can already contain references to clinical terminologies (e.g. LOINC or
SNOMED CT) and particular value sets.

The following image shows the mindmap representation of an Archetype to store data about a blood pressure mea-
surement:
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It is obvious that this model is very detailed. This is because Archetypes aim to capture the requirements of different
medical specialities. This means, that use-cases from a simple measurement at the general practitioner as well as a
detailed assessment through a cardiologist needs to be supported. Normally, the full richness of the model will be
reduced before usage in a real-world application.

The governance of Archetypes happens inside a domain model repository. The most commonly used tool is the
Clinical Knowledge Manager (CKM)). For international standardization efforts, the CKM is the first address to go to.
As local needs cannot be avoided, there are also national instances of the Clinical Knowledge Manager, for example
in Germany or Norway

To represent actual clinical use-cases, elements from Archetypes need to be combined inside a Template. You can
think of Templates as data sets that can be used to capture data in a form. To create a Template, there are currently two
tools available:

e Template Designer
* ADL Designer (web only)

We will soonly add another tutorial to give some more details about the creation of Templates. The Template Designer
and the ADL Designer have an export format called Operational Template (OPT). This format is used to inject the
use-case specific definitions (that are based on Archetypes) into the openEHR platform (like EHRbase).

This can be done using the POST Template Endpoint of the openEHR REST API.

Now we can take a look at the clinical applications that are based on the openEHR platform. Here, the approaches can
differ. The challenge is that the openEHR Reference Model is quite technical a generic to provide optimal handling
for computation like validation, storage and querying.

2.1. openEHR Introduction 7
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Hence, intermediate formats are often used to make life simpler for developers. In the case of EHRbase, we use the
OPT files to enable data-driven development. In the EHRbase Client Library OPTs are used to automatically generate
Java classes that can be used to easily build data instances. A data instance in openEHR is called a composition.

To allow easier handling, classes are automatically created from the OPT and are much easier for humans to handle.
Once data is created, it is transformed to the canonical formats and sent to the openEHR server to a patient’s electronic
health record. The composition can either be sent alone or as part of a bigger transaction, called a Contribution,
which can contain different operations on several objects inside the electronic health record, including compositions
and folders.

On the server-side, it is checked that all elements inside the composition are valid according to the constraints that
were defined in the respective Archetypes and the Template. Once the data has passed all tests, it is permanently stored
within a patient’s electronic health record. Normally, data can only be updated or logically deleted (in contrast to a
physical delete) as electronic health records require a full audit trail about the patient data.

Once the data is stored, it can be retrieved through the openEHR REST API. The most common use-case is to fill user
interfaces, for example to plot a list of the latest medications or lab values. This can be done using the Archetype
Query Language, a model-based query formalism that only relies on definitions from the Archetypes.

2.2 Step 1: Data Models

Warning: WIP

Now, after we got an overview, it’s time to put our hands on the tools. Though, if you want to skip this part of the
tutorial to directly work with EHRbase, you can get the example files here.

As a first step, we need to obtain the information models. As mentioned in the introduction, the Clinical Knowledge
Managers are our first address. To download all Archetypes, go to the International Clinical Knowledge Manager
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On the left side, you can find different categories of Archetypes, for example observations that contain data models

like blood pressure, body temperature or Glasgow coma scale. For our tutorial, we want to get a copy of the archetypes
from the Clinical Knowledge Manager.

Under Archetypes (marked in the image), you will find a function called Bulk Export.

2.2. Step 1: Data Models 9
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You can choose if the export should only contain Archetypes from a selected project or all and depending on its
lifecycle status (published, draft etc.). Choose to get the latest published revision and use ADL (Archetype Definition
Language) as export format. Clicking Bulk Export will then download a zip folder containing all Archetypes meeting

the criteria.

Next, install the Template Designer. The process should be straight forward (At least on Windows). Alternatively, the
ADL Designer can also be used to create Templates by following this guide.

Open the Template Designer. The first step is to configure a Knowledge Repository.

“ Ocean Template Designer - 2.8 Beta X
File  View | Tools | Help
= & & || & Options. ﬁ _] wa | @
[New Temla_| Knowledge Repository  » Edit Repository List... _ qx
=B} [Template Properties Sample ypes + (- |/ Concept
Lokal n
Desktop punter (training sample)
Cl ohservation
[ evaluaticn
([ instruction
r-[1 action
=-E3 admin_entry
-7 section
[]--D structure
-3 cluster
-2 element
[ Properties - New Template ax

Click on Edit Repository List

=4l | B

D
MName

Keywords
Lifecyde State
Original Author
Other contributors
E Template Identification

Purpose

not set
Initial

not set
not set

468a1315-2bb7-41b3-9890-8247 1c4d1

Mew Template

Name

The name of this template.

2.2. Step 1: Data Models
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Knowledge Repositories

>

Repositories:

Add New

Lokal

Desktop Delete

Maove Up

Maove Down

Archetype Files:

|C:\Users\Public\Documents\My Clinical Models\Sample S
Working Archetype Files:

Template Files:

|C:\Users\Public\Documents\My Clinical Models\Sample S
Description:

A repository containing sample archetypes and
templates

Set Archetype Files to the path where you unzipped the Archetypes you obtained through the Bulk Export. When you
then select your new repository, the Archetypes should appear on the right window:
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...... Cp & Adverse reaction list  [v1)

...... Cg & Encounter [(v1)

EICE @ Report  [v1)

...... “® @ Result Report  [v1)

=23 entry

-3 observation

..... O 0 *Oximetrylen)  [v1)

..... S & *Respirations(en) [v1)

..... 5 @ Apgar-Score  (v1)

..... 0% &0 Blood gas assessment (V1)
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..... O @ MSFC-Wert  (v1)

..... O & MineHole Peg Test  (v1)

----- O &P Paced Auditory Serial Addition Test  (v1)

..... Q% &0 Physical examination findings  [v1)

L0 Palee (01

| Properties - body_mass_index o

5|2l | B

E Archetype Id ~
Archetypeld openEHR-EHR-OBSERVATION. body_mass_index

B Location
Path C:Wsers\Biraer \Desktopidesk\Mew folderarched

B Metadata

ConceptDescription

Misuse
Purpose To record the Body Mass Index (BMI) of a perso ™

Archetypeld
The ADL Archetype identifier for this archetype.

ﬁipruperﬁes - body_mass_index | J Annctations | g Reference Model Attributes

Now you can start to create your own Template. Typically, a Template needs an Archetype of type Composition as the
root element. The Composition Archetypes provide the basic structure for the Template through Slots (which can be
filled with Archetypes) and predefined metadata elements. In our example, we us the Self Monitoring Archetype. Just
drag and drop the Archetype from the right panel to the left panel. Additionally, we add a blood pressure Archetype.
Next, you can define further constraints on the particular elements, for example defining their cardinality, remove
single elements, add terminology bindings etc.

2.2. Step 1: Data Models 13
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We could also fill the slot within the blood pressure Archetype with a device Archetype to collect information about
the device used for the measurement.

HiGHmed_Cardio_Monitoring.v1 4 b %

EI ..L,_I_J Template Properties
. m HiGHmed_Cardio_Monitoring.v1

R u Purpose
E| -&@ Self monitoring

=" "".,‘3:“ context

(= Sﬁ other_context

----- @ Extensicn
B--@ content
-9 Blutdruck
EIHE data
Ele Jedes Event A [0.%] to [O.1] NAME (from ““Any eventien))
)-8y data
----- Q Systolisch
----- Q Diastolisch
----- Q Mittlerer arterieller Druck
----- Q Pulsdruck
----- T Klinische Interpretation
----- T Kommentar
-8y state
----- T Position
----- T Einflussfaktoren
4N Anstrengung
----- T Schlafzustand
----- { Meigung
M- 24 Stunden Durchschnitt
=8 protocol

----- T Manschettengrafe
..... —4 Stelle der Messung
a Strukturierte Stelle der Messung

----- T Formel far mittleren arterieller Druck
----- T Formel fir systolischen Druck
----- T Formel for diastelischen Druck
----- T Diastclischer Endpunkt
-4 Gerat
&% Medizingerit
-4 Erweiterung

Finally, give your Template a name. Then you can Export the Template in the Operational Template (OPT) Format
(File — Export —> As Operational Template). This is all you need to upload your Template to EHRbase or any other
openEHR server.

14 Chapter 2. Getting Started



ehrbase Documentation

2.3 Step 2: Upload a Template

After we created the Template, it’s time to put upload it to EHRbase. The data format that is uploaded to an openEHR
server like EHRbase is called an Operational Template (OPT-File). You can find an example of an OPT here.

Please see https://specifications.openehr.org/releases/ITS-REST/latest/definitions.html#definitions-adl-1.
4-template-post for the REST endpoint that you can use in EHRbase to POST a template. On a local instance
of EHRbase, the URL should be like localhost:8080/ehrbase/rest/openehr/v 1/definition/template/adll.4

Copy the content of the OPT file into the body of the REST call. Make sure that the Content-Type attribute is set to
application/XML. After the successful call, you should receive a 200 response code.

2.3.1 Client Library

As an alternative to directly using the REST API, the EHRbase Client Library provides functionality to provide a
Template.

OPERATIONALTEMPLATE template = TemplateDocument.Factory.

—parse (OperationalTemplateTestData.BLOOD_PRESSURE_SIMPLE.getStream()) .getTemplate () ;
String templatelId = "ehrbase blood pressure_simple.de.v" + RandomStringUtils.
—randomNumeric (10);

template.getTemplateId() .setValue (templateld);

String actual = new DefaultRestTemplateEndpoint (cut) .upload(template);

2.4 Step 3: Create an EHR

Warning: WIP

When you start EHRbase from scratch, you will find an empty electronic health record. OpenEHR has a patient-
centric architecture. This means that all clinical information inside the database are associated with the EHR of a
patient. Hence, the first thing to get started is the creation of an EHR for a patient.

Beware that demographic data of a patient (name, date of birth etc.) are not stored inside an openEHR system by
design to ensure a clear separation from the clinical data. Hence, patients are not directly represented in openEHR but
their electronic health record. In many cases, a separate demographics service (for example an IHE PIX/PDQ actor, a
FHIR Server, an openEHR Demographics Repository or a custom solution) is used.

To create a new EHR, you can either directly use the openEHR REST API or a function within the EHRbase Client
Library that encapsulates the REST call.

The REST API https://specifications.openehr.org/releases/ITS-REST/latest/ehr.html#ehr-ehr-post

2.4.1 REST

In this tutorial, we assume that we have a new patient coming to our organization. We simply make a REST call with
an empty body.

{
"system_id": {
"value": "d60e2348-b083-48ce-93b9-916cefld3aba”
b

(continues on next page)
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(continued from previous page)

"ehr_id": {
"value": "7d44b88c-4199-4bad-97dc-d78268e01398"
}I
"ehr_status": {
"id"e |
" _type": "OBJECT_VERSION_ID",
"value": "8849182c-82ad-4088-a07f-48ead4180515: :openEHRSys.example.com: :1"
}V
"namespace": "local",
"type": "EHR_STATUS"
}I
"ehr_access": {
"id": |
"_type": "OBJECT_VERSION_ID",
"value": "59a8d0ac-140e-4feb-b2d6-af99f8e68af8: :0penEHRSys.example.com::1"
}I
"namespace": "local",
"type": "EHR_ACCESS"
}I
"time_created": {
"value": "2015-01-20T19:30:22.765+01:00"

In the result, you should find the EHR ID. This ID will be needed for further operations.

"ehr_id": {
"value": "7d44b88c-4199-4bad-97dc-d78268e01398"

2.4.2 Client Library

In the EHRbase Client Library, creating a new EHR object is straight forward:

openEhrClient = DefaultRestClientTestHelper.setupDefaultRestClient ();
EhrEndpoint ehrEndpoint = openEhrClient.ehrEndpoint();
UUID ehr = ehrEndpoint.createEhr();

2.5 Step 4: Load Data

Warning: WIP

Step number 4 brings us to the core functionality of openEHR: creating and storing clinical data! For this purpose,
we will re-use the Template that we created in step 1. As data instances in openEHR are stored as instances of its
Reference Model, it’s rather difficult to read for humans. However, this level of abstraction is needed inside the
backend to achieve high scalability.

For application developers, more accessible formats are needed. There are two options: The EHRBase Client Library
and using Flat Forms.

16 Chapter 2. Getting Started
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2.5.1 EHRBase Client Library

The EHRbase Client Library allows to use a Template (as OPT) as input and automatically create java classes. These
can then be used to create the data. We explain this processes step by step. We assume that you have successfully built
the Client Library.

Firstly, you need to create the Java classes from the OPT. This could look like as follows:

java -Jar client-library-0.2.0.Jjar -opt "C:\Users\MyUser\Desktop\HiGHmed_ Cardio__
—Monitoring_vl.opt" -out "C:\openEHR SDK\ehrbase_client_
—library\src\test\javalorg\ehrbase\client\classgenerator" -package ""

You should find a file named HiGHmed_Cardio_Monitoring_vl.java inside your project structure that should look
like this:

QEntity

@Archetype ("openEHR-EHR-COMPOSITION.self monitoring.vO0O")
@Template ("HiGHmed_Cardio_Monitoring.v1l")
public class HighmedCardioMonitoringV1l ({

@Path (" /context/end_time|value")

private TemporalAccessor endTimeValue;

@Path ("/language")
private CodePhrase language;

@Path (" /context/health_care_facility")
private PartyIdentified healthCareFacility;

@Path (" /composer |external_ref")
private PartyRef composerExternalref;

Next, we can create a new test function like this:

public static HighmedCardioMonitoringV1l buildCardioExample () {

//Create the composition instance and add metadata

HighmedCardioMonitoringVl cardioMonitoring = new HighmedCardioMonitoringVl1 () ;

cardioMonitoring.setLanguage (new CodePhrase (new TerminologyId("ISO_639-1"), "de
="));

cardioMonitoring.setTerritory (new CodePhrase (new TerminologyId("ISO_3166-1"), "DE
="));

cardioMonitoring.setSettingDefiningcode (new CodePhrase (new TerminologyId("openehr
="y, "229"));

//Create a blood pressure object

HighmedCardioMonitoringVl.Blutdruck bloodpressure = new HighmedCardioMonitoringVl.
—Blutdruck () ;

//Add data for systolic and diastolic blood pressure
bloodpressure.setSystolischMagnitude (160d) ;
bloodpressure.setSystolischUnits ("mm[HG] ") ;

bloodpressure.setDiastolischMagnitude (120d) ;
bloodpressure.setDiastolischUnits ("mm[HG]");

(continues on next page)
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(continued from previous page)

//Add data for a medical device

HighmedCardioMonitoringV1l.Blutdruck.MedizingerT geraet = new_
—HighmedCardioMonitoringVl.Blutdruck.MedizingerT () ;

geraet.setBeschreibungValue ("OMRON Sensor");

DvIdentifier identifier = new DvIdentifier();
identifier.setId("4567879799");

geraet.setEindeutigeldentifikationsnummerId (identifier);

List<HighmedCardioMonitoringV1l.Blutdruck> bpList = new ArrayList<>();
bpList.add (bloodpressure);

cardioMonitoring.setBlutdruck (bpList) ;

return cardioMonitoring;

Finally, the composition can be sent to the openEHR server:

CompositionEndpoint compositionEndpoint = openEhrClient.compositionEndpoint (ehr);
UUID compositionId = compositionEndpoint.
—saveCompositionEntity (highmedCardioMonitoringVl) ;

2.5.2 Flat Format

Another alternative to using the Client Library is to use a Simplified Data Template also known as the “Flat format”.
In particular, we’ll be looking at the simplified IM Simplified Data template (simSDT) which is based on the web
template format created by Marand for the Better platform. The first thing you need is to get the Web Template
version of the Template. The ADL Designer tool allows you to export templates as Web Templates. An example of a
simple Body Temperature Web Template (borrowed from EhrScape Examples) would look like this:

18 Chapter 2. Getting Started
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“"webTemplate": {
"templateld"': "Vital Signs",
"yersion": "Z.1",

"defaultLanguage": "en

"languages": [ .. ],

"tree": {

[Fid™: "wital signs", |

"name": "Vital Signs",

"localizedName": "Vital Signs",

"rmType": "COMPOSITION",

"nodeId": "openEHR-EHR-COMPOSITION.encounter.wvl",
"min": 1,

"max”: 1,

"localizedNames": { ..},
"aglPath": "",
"children": [

{1}

{

["id": "body temperature", |

"name": "Body temperature”,
"localizedName": "Body temperature”,
"rmType": "OBSERVATION",

"nodeId": "openEHR-EHR-OBSERVATION.body_ temperature.vl”,

"min": 0O,
"max”: =1,
"localizedName=": { .. },
"aglPath": "/content|openEHR-EHR-OBSERVATION.body temperature.vl]",
"children": [
{

"id": "any event",
"name": "Any event",

"localizedName": "Any event",

"rmType": "EVENT",

"nodeId": "at0003",

"min”": 0O,

"max”: =1,

"localizedMames": { . },

"aglPath": "/content|openEHR-EHR-OBSERVATION.body temperature.vwl]/data[at0002]/events[atd003]",
"children”: |

{

[(id": "temperature",]

"name": "Temperature",
"localizedName": "Temperature”,
"rmType": "DV_QUANTITY",
"nodeld": "at0004",

"min": 1,
"max": 1,
"localizedNames": { ..},
"aglPath": "/content[openEHR-EHR-OBSERVATION.body temperature.vl]/data[at0002]/events[ati
"inputs": [
{
["suffix": "magnitude”,|
"type": "DECIMAL"
b

"type": "CODED TEXT",

Next, we create the composition from the Web Template as a simple key-value pair with the keys being a path obtained
by concatenating the id of each level delimited by a /. The last segment is the suffix and uses | as a delimiter.

For example, in the above image all the 1d to be concatenated are highlighted in red.
So the paths built from the above example would look like:

vital_signs/body_temperature/any_event/temperature|magnitude vital_signs/
body_temperature/any_event/temperature|unit

The value of these above keys would be the actual data. Representing this in JSON would look like:

{
"vital_signs/body_temperature/any_event/temperature|magnitude": 92,
"vital_signs/body_temperature/any_event/temperature|unit": "°C"

}
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However, since the cardinality of the body_temperature and any_event elements are —1 it means that the
composition can have an infinite number of body_temperature and body_temperature recorded in the
same composition. To resolve this, we have to index the path like so: vital_signs/body_temperature:0/
any_event:0/temperature|magnitude vital_signs/body_temperature:0/any_event:0/
temperature|unit

With these paths, and more context data, a composition with multiple recordings of body temperature will look like:

{

"ctx/time": "2014-03-19T13:10:00.0002",

"ctx/language": "en",

"ctx/territory": "CA",

"vital_signs/body_temperature:0/any_event:0/time": "2014-03-19T13:10:00.0002",
"vital_signs/body_temperature:0/any_ event:0/temperature|magnitude": 37.1,
"vital_signs/body temperature:0/any event:0/temperature|unit": "°C",
"vital_signs/body_temperature:0/any_event:1/time": "2014-03-19T16:33:00.0002",
"vital_signs/body_temperature:0/any_ event:1l/temperature|magnitude": 37.7,
"vital signs/body_temperature:0/any event:1l/temperature|unit": "°C"

}

The API endpoints for the Flat Format is different from the normal composition API. More details can be found in this
Postman Collection. To use the Flat Format, the latest version of EHRBase should be used. More information can be
found here.

Congratulations, you stored your first clinical data inside EHRbase! Next, we will take a look how we can retrieve the
data using the Archetype Query Language.

20 Chapter 2. Getting Started



https://discourse.openehr.org/uploads/short-url/seVAphaSVEz2c22d2Ta1VthWX4X.json
https://discourse.openehr.org/uploads/short-url/seVAphaSVEz2c22d2Ta1VthWX4X.json
https://discourse.openehr.org/t/software-development-kit-for-app-development/790/4

CHAPTER 3

Development

This section gives information about the Development of EHRbase and documents the software in detail.

3.1 Developing

Warning: WIP

For the moment, please see the EHRbase GitHub repository for developing information, issue tracker and the source
code.

3.2 Testing

3.2.1 EHRbase Integration Tests with Robot Framework

* Prerequisites
e Test Environment & SUT
e Test Execution (under Linux, Mac & Windows)
— With Robot Command
— With Shell Script
— Example Content Of Shell Script (run_local_tests.sh)
Local SUT / Manually Controlled SUT

— Usage examples:

* Remote SUT / OR how to execute the tests against other systems
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— Preconditions
— Customize your configuration
— Execute test against EHRSCAPE
* Run all tests at one (**not** recommended)
* Run single test suites, one by one (recommended)
» Execution Control - Test Suites & Tags
* CI/CD Pipeline (on CircleCI)
e Errors And Warnings

* Auto-Generated Test Report Summary And Detailed Log

Prerequisites

1) Docker, Java 11 & Maven, Python 3.7+ & Pip are installed

2) Robot Framework & dependencies are installed (pip install -r requirements.txt)
3) Build artefacts created (mvn package —> application/target/application-X.xx.x.jar)

4) No DB / no server running!

5) ports 8080 and 5432 not used by any other application! (check it w/ netstat -tulpn)

Test Environment & SUT

The test environment of this project consists of three main parts

1) EHRbase OpenEHR server (application-*.jar) 2) PostgreSQL database 3) OS with Docker, Java runtime, Python
runtime, Robot Framework (generic test automation framework)

Let’s refer to the first two parts as the SUT (system under test). The tests are implemented in a way that by default
Robot Framework (RF) will take control of the SUT. That means to execute the tests locally all you have to do is
to ensure your host machine meets required prerequisites. RF will take care of properly starting up, restarting and
shutting down SUT as it is required for test execution. There is an option to hand over control of SUT to you, though
- described in section Manually Controlled SUT .

Test Execution (under Linux, Mac & Windows)

In general tests are executed by 1) cd into tests/ folder and 2) call the ‘‘robot‘‘** command with the folder wich
contains the test suites as argument. Alternatively you can use prepared shell script: **run_local_tests.sh.

With Robot Command

The following examples will run all test-cases that are inside robot / folder
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# 1) from project's root
cd tests/

# 2) call robot command

robot robot/ # Linux
robot ./robot/ # Mac 0OS
robot .\robot # Windoofs

Everything between robot command and the last argument are commandline option to fine control test execution
and the processing of test results. Examples:

# QUICK COPY/PASTE EXAMPLES TO RUN ONLY A SPECIFIC TEST-SUITE

robot —-i composition -d results —--noncritical not-ready -L TRACE robot/
<.COMPOSITION_TESTS/

robot -i contribution -d results —--noncritical not-ready -L TRACE robot/
—CONTRIBUTION_TESTS/

robot —-i directory —-d results —--noncritical not-ready -L TRACE robot/DIRECTORY_
—TESTS/

robot -1 ehr_service -d results --noncritical not-ready -L TRACE robot/EHR_

< SERVICE_TESTS/

robot -i ehr_status -d results —--noncritical not-ready —-L TRACE robot/EHR_STATUS_
—TESTS/

robot -i knowledge —-d results --noncritical not-ready -L TRACE robot/KNOWLEDGE_
—TESTS/

robot -1 aglANDempty_db -d results --noncritical not-ready -L TRACE robot/QUERY_
<+SERVICE_TESTS/
robot —-i aglANDloaded_db -d results —--noncritical not-ready —-L TRACE robot/QUERY_
—SERVICE_TESTS/

With Shell Script

Use shell script to run all available tests at once or use it as a reference to see which command line options are available
to the robot command. Examples below demonstrate it’s usage:

# Linux
run_local_tests.sh

# Mac OS
./run_local_tests.hs

# Windows
robot —-d results —--noncritical not-ready -L TRACE robot/

(No script there yet. TODO: create a proper .bat file)

Example Content Of Shell Script (run_local_tests.sh)

robot —--include contribution \
—--exclude TODO -e future —-e obsolete -e libtest \
—--loglevel TRACE \
—-noncritical not-ready \
—-flattenkeywords for \

(continues on next page)
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(continued from previous page)

——-flattenkeywords foritem \
—-flattenkeywords name:_resources.* \
-—outputdir results \

--name CONTRIBUTION \

robot /CONTRIBUTION_TESTS/

Local SUT / Manually Controlled SUT

In case you don’t want Robot to start up and shut down server and database for you - i.e. during local development
iterations - there is a command line option (-v nodocker) to turn this off. This option should be used with some
precaution, though!

Test Suite Setups and Teardowns will NOT be orchestrated by Robot any more. This can lead to issues
when trying to run ALL tests at once (i.e. with robot robot/) - tests may impact each other and fail.
Thus you will have to pass at least a test suite folder as argument or limit test selection by using tags to
avoid this (see section below). Moreover

* you have to start the server with cache DISABLED (--cache.enabled=false)

e you have to ensure your server configuration applies to Robot’s DEV configuration (see
tests/robot/_resources/suite_settings.robot)

* you have to ensure your DB configuration applies to the one described in main README
 you have to restart server and rollback/reset database properly

* when in doubt about your results, compare them with results in CI pipeline

* YOU HAVE BEEN WARNED!

Usage Examples:

robot —--variable nodocker:true robot/TEST_SUITE_FOLDER

# short variant
robot -v nodocker robot/TEST_SUITE_FOLDER
robot -v nodocker -i get_ehr robot/EHR_SERVICE_TESTS

Robot will print proper warning in console if it can’t connect to server or database:

WARN 1117717777 77077777777777777777777777777777777777777777777777
WARN // ///
WARN // YOU HAVE CHOSEN TO START YOUR OWN TEST ENVIRONMENT! ///
WARN // BUT IT IS NOT AVAILABLE OR IS NOT SET UP PROPERLY! ///

[ ]

[ ]

[ 1

[ ]

[ WARN ] // ///
[ 1

[ ]

[ ]

[

WARN I177777777777 777777777777 777777777777777777777777777777777

WARN

WARN [ check "Manually Controlled SUT" in Integration Test Documentation ]

WARN | [ https://docs.ehrbase.org/en/latest/03_development/02_testing/index.html
—#local-sut--manually-controlled-sut |

WARN ]

[

[ ERROR | ABORTING EXECUTION DUE TO TEST ENVIRONMENT ISSUES:
[ ERROR ] Could not connect to server!

[ ERROR ] Could not connect to database!
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Remote SUT / OR how to execute the tests against other systems

All integration tests in this repository can be executed against other (possiblty remotely accessible) OpenEHR conform
systems (other than EHRbase). Here we will demonstrate how to run the test against your own remote system. We’ll
use EHRSCAPE as an example configuration. If you don’t have access to EHRSCAPE you’ll have to adjust related
parts to your needs.

Preconditions

1) the following environment variables have to be available:

BASIC_AUTH (basic auth string for EHRSCAPE, i.e.: export BASIC_AUTH="Basic abc...")
EHRSCAPE_USER
EHRSCAPE_PASSWORD

2) Python 3.7+ installed

3) Test dependencies installed

cd tests
pip install -r requirements.txt

Customize your configuration

Open tests/robot/_resources/suite_settings.robot and adjust the following part to your needs if you don’t have access
to EHRSCAPE. If you do any changes here, remember to adjust your environment variables in step 1)

& {EHRSCAPE } URL=https://rest.ehrscape.com/rest/openehr/vl
HEARTBEAT=https://rest.ehrscape.com/
CREDENTIALS=Q@{scapecreds}

AUTH={"Authorization": "${BASIC_AUTH}"}
NODENAME=piri.ehrscape.com

e CONTROL=NONE

@{scapecreds} % {EHRSCAPE_USER} % {EHRSCAPE_PASSWORD }

Execute test against EHRSCAPE

The only difference in contrast to normal execution is that you now want to specify that EHRSCAPE configuration
from suite_settings.robot should be used. This is done by setting SUT variable to EHRSCAPE which you can achieve
by passing —v SUT : EHRSCAPE when calling robot. Check examples below.

Run all tests at one (not recommended)

This is not recommend because it may take from 30 to 60 minutes and makes it harder to analyse the results.

robot -v SUT:EHRSCAPE -e future -e circleci -e TODO -e obsolete -e libtest -d results,
——L TRACE --noncritical not-ready robot/

Run single test suites, one by one (recommended)

Execute the test suite that you are interested in by copy&pasting one of the lines below, then analyse the results of that
test suite.

Best practice is also to reset your system under test to a clear state before executing the next test suite.
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robot -v SUT:EHRSCAPE -d results/composition —-e future -e circleci —-e TODO -
e obsolete -e libtest -L TRACE —--noncritical not-ready —--name COMPO robot/
«—COMPOSITION_TESTS

robot -v SUT:EHRSCAPE -d results/contribution -e future -e circleci -e TODO -
e obsolete -e libtest -L TRACE —--noncritical not-ready —-—-name CONTRI robot/
—CONTRIBUTION_TESTS

robot -v SUT:EHRSCAPE -d results/directory -e future -e circleci -e TODO -e
—obsolete —-e libtest -L TRACE --noncritical not-ready --name FOLDER robot/
—DIRECTORY_TESTS

robot -v SUT:EHRSCAPE -d results/ehr_service —-e future —-e circleci —-e TODO -
—~e obsolete -e libtest -L TRACE --noncritical not-ready —--name EHRSERVICE
—.robot /EHR_SERVICE_TESTS

robot -v SUT:EHRSCAPE -d results/ehr_status -e future -e circleci -e TODO -e
—obsolete —-e libtest -L TRACE --noncritical not-ready --name EHRSTATUS,
—robot/EHR_STATUS_TESTS

robot -v SUT:EHRSCAPE -d results/knowledge -e future -e circleci -e TODO -e
—obsolete -e libtest -L TRACE --noncritical not-ready —--name KNOWLEDGE
—robot /KNOWLEDGE_TESTS

robot -v SUT:EHRSCAPE -d results/agl_1 -e future -e circleci -e TODO -e
—obsolete —e libtest -L TRACE --noncritical not-ready —--name "QUERY empty_db
—" -1 empty_db robot/QUERY_SERVICE_TESTS

robot -v SUT:EHRSCAPE -d results/agl_2 -e future -e circleci -e TODO -e
—obsolete -e libtest -L TRACE --noncritical not-ready --name "QUERY SMOKE"
——1i SMOKE robot/QUERY_SERVICE_TESTS

robot -v SUT:EHRSCAPE -d results/agl_3 -e future -e circleci -e TODO -e
—obsolete —-e libtest -L TRACE --noncritical not-ready —--name "QUERY loaded_
—db" -i loaded_db robot/QUERY_SERVICE_TESTS

Execution Control - Test Suites & Tags

Execution of all integration tests takes about 30 minutes (on a fast dev machine). To avoid waiting for all results
you can specify exactly which test-suite or even which subset of it you want to execute. There are seven test-suites to
choose from by passing proper TAG to robot command via the ——include (or short —1i) option:
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TEST SU- | SUB TAG(s) EXAMPLE(s)
SUITE PER
TAG
COM- com- | json, jsonl, json2, xml, xmll, xmI2 robot —--include
POSI- po- composition robot -1
TION_TESTSI- composition robot -i
tion compositionANDjson
CON- con- | contribution_commit, contributions_list, contribu- | robot —-i contribution
TRIBU- tri- tion_has, contribution_get
TION_TES[TBu-
tion
DIREC- di- directory_create, directory_update, directory_get, | robot —-i directory robot -i
TORY_TESH8c- | directory_delete, directoryget@time, . .. directory_createORdirectory|update
tory

EHR_SERVI€E_3d

E§iESite_ehr,
ehr_status

update_ehr, has_ehr, get_ehr,

robot —-i ehr_service

EHR_STATUSuTHESESr_status_get,

ehr_status_set,
ehr_status_set_queryable,
ehr_status_clear_queryable,
ehr_status_set_modifiable,
ehr_status_clear_modifiable

robot -1 ehr_status

KNOWL-
EDGE_TESkSige

knowl

+ optl4

robot —-i knowledge

QUERY_SERYICH_3&Sdthoc-query, aql_stored-query, aql_register-

query, aql_list-query

robot -i adhoc-query

The SUPER TAG is meant to reference all tests from related test-suite. The SUB TAGs can be used (in combination
with a SUPER TAG) to further narrow down which tests to include into execution. As you can see from the examples
in the table above it is possible to combine TAGs with AND and OR operators. Tags themself are case insensitive but the
operators have to be upper case. In addition to ——include or —i option there is also an ——exclude / —e option.
It is possible to combine —i and —e in one call. Example below would include all test from EHR_SERVICE_TESTS
folder which have the ehr_service and get_ehr tags and would irgnore all test which have the future tag.

robot —-i ehr_serviceANDget_ehr —-e future robot/EHR_SERVICE_TESTS/

Using TAGs to include/exclude tests from execution is very well documented in Robot Framework’s User Guide.

CIl/CD Pipeline (on CircleCl)

Check out .circleci/config.yml in project root for an CircleCI example pipline whiche runs Robot test suites in parallel.

Errors And Warnings

You will see [WARN] and [ERROR] in console output and in log.html

[ERROR] —> take a closer look, probably important

[WARN] —> minor issues like wrong status code or keyword deprecation warning.

NOTE:
text/html

[WARN]

Response body content is not JSON. Content-Type is:

You will see this warning very often. IGNORE it! It’s caused by a RF library.

3.2. Testing
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Auto-Generated Test Report Summary And Detailed Log

After each test run Robot creates a report.html (summary) and a log.html (details) in results folder. The files are
overwritten after each run by default. If you want to keep history of your test runs you can time-stamp the output files.

3.2.2 RESTORE KEYCLOAK FROM PREVIOUSLY EXPORTED CONFIGURATION

(run all commands listed below from I_OAuth2_Keycloak folder)
1) START KC W/ A MOUNTED VOLUME

docker run -d —--name keycloak \
—p 8081:8080 \
-v $(pwd) /exported-keycloak—-config:/restore-keycloak—-config \
—e KEYCLOAK USER=admin \
—e KEYCLOAK_PA ORD=admin \
Jjboss/keycloak:10.0.2

2) RESTORE CONFIG FROM DIRECTORY

docker exec -it keycloak /opt/jboss/keycloak/bin/standalone.sh \
-Djboss.socket.binding.port-offset=100 \
-Dkeycloak.migration.action=import \
-Dkeycloak.migration.provider=dir \
—-Dkeycloak.profile.feature.upload_scripts=enabled \
-Dkeycloak.migration.dir=/restore-keycloak-config \
—Dkeycloak.migration.strategy=OVERWRITE_EXISTING

When the import is complete use Ctrl-C to exit the session.

NOTE: This is a minimal setup using Keycloak’s embedded H2 DB which is just enough for testing. It’s probably a
good idea not to use this in production :)

If you ever have to reconfigure Keycloak Docker setup manually and to recreate the export follow the steps below:

3.2.3 EXPORT COMPLETE KEYCLOAK CONFIGURATION

1) START KC W/ A MOUNTED VOLUME

docker run -d —--name keycloak \

-p 8081:8080 \

-v $(pwd) /exported-keycloak-config:/restore-keycloak—-config \
—e KEYCLOAK_USER=admin \

—e KEYCLOAK_PASSWORD=admin \

jboss/keycloak:10.0.2

2) LOGIN AS ADMIN AND CONFIGURE KC TO YOUR NEEDS
e a) create realm: ehrbase
* b) create client: ehrbase-robot - IMPORTANT: make sure in client settings
— ‘Access Type’ is set to public
— ‘Direct Access Grants Enabled’ is set to ON
e ) create user: robot w/ password robot

3) EXPORT CONFIGURATION INTO MULTIPLE FILES WITHIN A DIRECTORY
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docker exec —-it keycloak /opt/jboss/keycloak/bin/standalone.sh \
-Djboss.socket.binding.port-offset=100 \
-Dkeycloak.migration.action=export \
-Dkeycloak.migration.provider=dir \
-Dkeycloak.migration.dir=/opt/jboss/keycloak/export—-dir \
-Dkeycloak.migration.usersPerFile=1000 \
—-Dkeycloak.migration.strategy=OVERWRITE_EXISTING

When the export is complete use Ctrl-C to exit the session. The export is complete when you see something like

Keycloak 10.0.2 (WildFly Core 11.1.1.Final) started in 11390ms -
Started 591 of 889 services (606 services are lazy, passive or on-demand)

4) COPY EXPORTED CONFIGURATION FROM CONTAINER TO YOUR HOST

docker cp keycloak:/opt/jboss/keycloak/export-dir ./exported-keycloak-config

optional before copying check the folder exists and contains exported config files:

docker exec —-it keycloak bash
1s /opt/jboss/keycloak/export—-dir

Alternatively (and in case above steps stop to work for what ever reason) it is possible to export complete KC config-
uration into a single JSON file:

1) START KEYCLOAK W/ MOUNTED VOLUME

docker run -d —--name keycloak \
-p 8081:8080 \

—e KEYCLOAK_. D
jboss/keycloak:10.0.2

2) EXPORT (SINGLE FILE)

Then export your database into a single JSON file:

docker exec -it keycloak /opt/jboss/keycloak/bin/standalone.sh \
-Djboss.socket.binding.port-offset=100 \
—-Dkeycloak.migration.action=export \
-Dkeycloak.migration.provider=singleFile \
-Dkeycloak.migration.file=/workspace/exported-kc-config-single-file/keycloak-
—export.json
—-Dkeycloak.migration.strategy=OVERWRITE_EXISTING

3) IMPORT FROM THE COMMAND LINE

Start with a blank canvas ...

docker container stop keycloak
docker container rm keycloak

docker run —-d —--name keycloak \
-p 8081:8080 \

(continues on next page)
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(continued from previous page)

-v $(pwd) : /workspace \
—e KEYCLOAK_USER=admin \
—e KEYCLOAK PASSWORD=admin \

jboss/keycloak:10.0.2

To import from a (previously exported) file into your database . ..

docker exec -it keycloak /opt/jboss/keycloak/bin/standalone.sh \
-Djboss.socket.binding.port-offset=100 \
-Dkeycloak.migration.action=import \
-Dkeycloak.migration.provider=singleFile \
—Dkeycloak.migration.file=/workspace/exported-kc-config-single-file/keycloak-
—export.json

When the import is complete use Ctrl-C to exit the session.

**x WARNING *=*

DO NOT TRY TO RESTORE KEYCLOAK W/ "~—-e KEYCLOAK_ IMPORT=/path-to/exported-config.json’
APPROACH AS DOCUMENTED ON KEYCLOAK'S DOCKER IMAGE DISCRIBTION ON DOCKER HUB.
LI 7700077777777 7777777 77777777777 7777777777777

/1177 THAT DOES NOT WORK! /1177

L1177 777777777777 777 7777777777777 7777777777777777777777777777777

DON'T WASTE YOUR TIME! I'VE BEEN THERE, I'VE DONE THAT!

3.2.4 Cl/ICD

This part of the documentation describes how continuous integration helps us to have a fast feedback loop during
development. This allows the project to keep up testing with the fast pace of iterations within the agile development
environment (Scrum sprints).

Continuous Integration

EHRbase uses CircleCI for continuous integration and deployment. The CI pipeline consists of the following work-
flows:

Pipeline workflow 1/3 - build-and-test
e trigger: commit to any branch (except - release/v*, master, sync/, feature/sync/)
* jobs:

build artifacts

run unit tests

run sdk integraiton tests

run robot integration tests

perform sonarcloud analysis and OWASP dependency check
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Pipeline workflow 2/3 - release

* trigger: commit to release/v or master branch
* jobs:

build artifacts

run unit tests

run sdk integraiton tests

run robot integration tests

perform sonarcloud analysis and OWASP dependency check

TODO: deploy to Maven Central
TODO: deploy to Docker Hub

Pipeline workflow 3/3 - synced-feature-check

This is a special workflow to catch errors that can occur when code changes introduced to EHRbase AND
openEHR_SDK repository are related in a way that they have to be tested together and otherwise can’t be catched
in workflow 1 or 2.

* trigger: commit to sync/* branch

* jobs:

build and test ehrbase (with SDK installed in previous step)

start ehrbase server (from .jar packaged in previous step)

run SDK’s (java) integration tests

run EHRbase’s (robot) integration tests

pull, build, and test SDK from sync/* branch of openEHR_SDK repo

HOW TO USE WORKFLOW 3/3

1.

create TWO branches following the naming convention “sync/[issue—id]_some-
—desciption’
in both repositories (EHRbase and openEHR_SDK) with exact the same name:

- ehrbase repo -—> i.e. sync/123_example—issue
- openehr_sdk repo -—> i.e. sync/123_example-issue
2. apply your code changes
3. push to openehr_sdk repo (NO CI will be triggered)
4. push to ehrbase repo (CI will trigger this workflow)
5. create TWO PRs (one in EHRbase, one in openEHR_SDK)
6. merge BOTH PRs considering below notes:
- make sure both PRs are reviewed and ready to be merged
at the same time!
- make sure to sync both PRs with develop before merging!
- MERGE BOTH PRs AT THE SAME TIME!
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3.3 Deploying

Warning: WIP

For the moment, please see the EHRbase GitHub repository for developing information, issue tracker and the source
code.

3.4 Docker Images

This part of the documentation explains how to use EHRbase from a Docker container and/or how to create your own
EHRbase and PostgreSQL DB Docker image.

3.4.1 EHRbase Docker Image

This part of the documentation explains how to use EHRbase from a Docker container and/or how to create your own
EHRbase Docker image.

Build EHRbase Image

This part of the documentation explains how to build a Docker Image of EHRbase Server Application locally from
Dockerfile in the Git repository.
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Build Image From Dockerfile

EHRbase’s Github repository contains a Dockerfile which you can use to build your custom Docker image from.
Follow steps below to build your own Docker Image (with default EHRbase settings):

git clone https://github.com/ehrbase/ehrbase.git
cd ehrbase

docker build -t give-it-a-name . # don't foget the .  at the end of the command!!!
docker image ls # you should be able to see the image you just,
—created

Why To Build Own Image?

EHRbase’s Dockerfile defines some environent variables with default values which will be active when you run a
container from created Docker image. For example when you run the following command

docker run ehrbase/ehrbase

the running Docker container will have environent variables with default values as shown in code snippet from related
part of Dockerfile below:

ARG DB_URL=jdbc:postgresqgl://ehrdb:5432/ehrbase
ARG DB_USER="ehrbase"

ARG DB_PASS="ehrbase"

ARG SERVER_NODENAME=docker.ehrbase.org

ENV EHRBASE
DB_USER

EHRBASE_VERSION

ENV SERVER_NC NAME=$SERVER_NODENAME
ENV SECURITY_AUTHTYPE="NONE"

The values of all ARG(s) can be overwritten during image build time to adjust default (run time) behaviour of your
custom Docker image. Use —build-arg ARG_name=value to override default values when building your image. See
example below:

docker build --build-arg DB_URL=your—-db-url \
—-build-arg DB_USER=your—-db-user \
—--build-arg DB =your-db-pass \
—-build-arg SERVER_NODENAME=your-system-name \
-t give-your-image—-a-name:and-tag

In addition to overriding default ENV values during build time it is also possible to override ENV values and even
add new ENVs to a container’s run time. Check next example (which assumes you pulled or created an image named
ehrbase/ehrbase):

docker run —-e DB_URL=jdbc:postgresql://ehrdb:5432/ehrbase \
—-e DB_USER=foouser \

—-e DB_PASS=foopass \
—e SERVER_NODENAME=what.ever.org \
ehrbase/ehrbase

3.4. Docker Images 33



https://github.com/ehrbase/ehrbase/blob/develop/Dockerfile

ehrbase Documentation

Use EHRbase Image

This part of the documentation explains how to run EHRbase as a Docker Container created from the image in previous
steps.

Run EHRbase in Docker

Note: Remember: EHRbase requires a properly configured and running PostgreSQL DB to work. Make sure to set
this up first before you try run EHRbase.

To run EHRbase in a Docker Container first pull the official Docker image from Docker Hub:

docker pull ehrbase/ehrbase

OR

build your own image form Dockerfile:

git clone https://github.com/ehrbase/ehrbase.git
cd ehrbase

docker build -t myehrbase/ehrbase

docker image ls

THEN use the docker run command adjusting parameters to your needs to change Container’s default behaviour.

Note: Remember: Container’s default behaviour is set during Docker image build time.

docker run —-e DB_URL=jdbc:postgresql://ehrdb:5432/ehrbase \
-e DB_USER=foouser \
-e DB_PASS=foopass \
—e SERVER_NODENAME=what.ever.org \
-p 8080:8080 \
ehrbase/ehrbase
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Parameter Usage Example
DB_URL Database URL. Must point to the run- | jdbc:postgresql://ehrdb:
ning database server. 5432/ehrbase
DB_USER Database user configured for the ehr | ehrbase
schema.
DB_PASS DB user password ehrbase
SERVER_NODENAME Name of the server local.ehrbase.org
SECURITY_AUTHTYPE HTTP security method BASIC / OAUTH
SECURITY_AUTHUSER BASIC Auth username myuser
SECURITY_AUTHPASSWORD BASIC Auth password myPassword432
SECURITY_AUTHADMINUSER BASIC auth admin user myadmin
SECURITY_AUTHADMINPASSWORD | BASIC auth admin password mySuperAwesomePass-
word123

ADMINAPI_ACTIVE

Should admin endpoints be enabled

true / false

ADMINAPI_ALLOWDELETEALL

Allow admin to delete all resources -i.e.
all EHRs

true / false

MANAGE-
MENT_ENDPOINT_ENV_ENABLED

Enable /management/env endpoint from
actuator

true / false

MANAGE-

MENT_ENDPOINT_HEALTH_ENABLED

Enable /management/health endpoint
from actuator

true / false

MENT_ENDPOINT_METRICS_ENABLE

Dfrom actuator

MANAGE- Enable /management/info endpoint | true /false
MENT_ENDPOINT_INFO_ENABLED from actuator
MANAGE- Enable /management/metrics endpoint | true / false

MANAGE-

Enable /management/prometheus end-

MENT_ENDPOINT_PROMETHEUS_ENARBIoKID from actuator

true / false

SERVER_DISABLESTRICTVALIDATION

Disable strict validation of openEHR in-
put

true / false

Note:

SECURITY_AUTHTYPE=BASIC! This will crash EHRbase at start up.

Do NOT set SPRING_SECURITY_OAUTH2_RESOURCESERVER_JWT _ISSUERURI in combination with

Parameter

Usage

SPRING_SECURITY_OAUTH2_RESOURCESERVER_JWT_ISSI

UIERNIRI? server isuer uri

example:

ehrbase

https://keycloak.example.com/auth/realms/

Run EHRbase + DB with Docker-Compose

Note: Prerequisite: docker-compose is installed on your machine

With Docker-Compose you can start EHRbase and the required DB from a configuration file written in YAML format.

There is an example docker-compose.yml configuration file in our Git repository. Using it allows you to set up and
start EHRbase along with the required database with a few simple steps:

3.4. Docker Images

35



jdbc:postgresql://ehrdb:5432/ehrbase
jdbc:postgresql://ehrdb:5432/ehrbase
https://keycloak.example.com/auth/realms/ehrbase
https://keycloak.example.com/auth/realms/ehrbase
https://github.com/docker/compose
https://github.com/ehrbase/ehrbase/blob/develop/docker-compose.yml

ehrbase Documentation

# download the docker—-compose.yml file to your local

wget https://github.com/ehrbase/ehrbase/raw/develop/docker—-compose.yml
wget https://github.com/ehrbase/ehrbase/raw/develop/.env.ehrbase
docker—-compose up

# OR: start both containers detached, without blocking the terminal
docker—-compose up -d

Note: It is not necessary to have the whole Git repository on your machine, just copy the docker-compose.yml file to
a local working directory and run docker-compose up.

Note: DB data is saved in ./.pgdata for easier access.

You can configure all environment variables via the file .env.ehrbase which is located at the same folder as the docker-
compose.yml file. This is also required for setting boolean values due to Docker compose files do not allow setting
boolean values directly inside docker-compose.yml.

Docker environment examples

Here you can find some example settings for common use cases for the usage of EHRbase Docker containers. You can
also use the environent variables with the normal .jar execution by setting the variables according to your operating
system.

Use BASIC auth

Run the docker image with this setting:

docker run —--network ehrbase-net —--name ehrbase —-e SECURITY AUTHTYPE=BASIC \

—e SECURITY_AUTHUSER=myuser -e SECURITY_ AUTHPASSWORD=ThePasswordForUser \

—e SECURITY AUTHADMINUSER=myadmin -e SECURITY AUTHADMINPASSWORD=SecretAdminPassword \
-d -p 8080:8080 ehrbase/ehrbase:latest

This will set the used authentication method to BASIC auth and all requests against the EHRbase must be provided
with the Authorization header set to Basic %username%:%password% whereas the username and password must be
encoded with base64.

Note: Ensure you use an encrypted connection over https otherwise the username and password can be descripted
easily

Use OAuth2

Run the docker image with this setting.

docker run —--network ehrbase—-net —-name ehrbase —-e SECURITY AUTHTYPE=OAUTH \

—-e SDRTNGisTC]RT"YﬁOKUTW77RFSO]RCTSTRVERijwMi'SSUFRU?TzhttpS://keycloak.example.com/
—auth/realms/ehrbase \

-d -p 8080:8080 ehrbase/ehrbase:latest
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You have to prepare the authentication server including a valid client at the target server to get this setup run.

Use OAuth2 and Attribute-based Access Control

Run the docker image with this setting.

docker run --network ehrbase-net —--name ehrbase

—e SECURITY_ AUTHTYPE=OAUTH \

—e SPRING_SECURITY_OAUTHZ_RESOURCESERVER_JWT_ISSUERURI=https: //keycloak .example. com/
—auth/realms/ehrbase \

—e ABAC_ENABLED=true

—-e ABAC_SERVER=http://localhost:3001/rest/vl/policy/execute/name/

-d -p 8080:8080 ehrbase/ehrbase:latest

Additionally, add the configuration of the endpoints and policies either here with additional -e parameters or more
user-friendly in a separate docker-compose.yml file.

Publish EHRbase Image

This project uses Docker Hub / Cloud infrastructure to automatically build and publish Docker images on the public
Docker Hub Registry whenever there is an update to the code - check recent EHRbase Docker image tags.

Docker Hub Autobuilds

EHRbase Docker image is created and published on Docker Hub Registry on every push/merge to master, develop and
release-* branch. Created Docker images are tagged as shown in table below:

Branch | Docker Tag | Example

master latest ehrbase/ehrbase:latest
develop | next ehrbase/ehrbase:next
release-* | semversion | ehrbase/ehrbase:0.13.0

Docker Hub Configuration

Note: This part serves only as a reference and does not have to be repeated - it describes what was needed to do to
configure automated Docker image builds on Docker Hub.

1. Create a Dockerfile in root of Github repository
2. Login to Docker Hub (docker.com) with the tech-user
3. Login to Github with the tech-user (he has owner access to the Organisation)

4. Connect tech-user to Docker Hub granting access to EHRbase Organisation to enable Autobuilds
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& O & https://hub.docker.com/args/ehrbaseorg/settings/linked-accounts 5 ¥= Not syncin

#dUCkerhUb Q. search for great content (e.g., mysql) Explore  Repositories  Organizations', GetHelp ~ ehrbase ~ ffﬁ]\

—_—_——
Organizations ~ ehrbaseorg settings

ehrbaseorg

”EH Rhase

n Bl EHRbase @ hw

& Community Organ

cure.gravatar.com/avatar/0545d964c568d93¢%189b2 © Joined September 4, 2019

ccbfb.

Members Teams Repositories Billing

General

Linked Accounts

Default Privacy

Linked Accounts

These account links are used for Automated Builds, so that Docker Hub can access your project lists and help you configure your Automated
Builds. Please note: A Github/Bithucket account can only be connected to one Docker Hub account at a time.

Service user (or machine/bot account) suggested
Notifications Attaching your personal GitHub or Bitbucket account to this Docker Hub organization will allow other organization owners to create builds
from your private repositories. We suggest using a service user (also referred to as a machine user or bot account).

Deactivate Org

GitHub y(' Connect
Bithucket ,*(y Connect

(’ﬁ))\ ehrbase

A user @ o

4,2019

General

(D This s the settings page for your user account. If you want to change your organization settings, navigate to the settings tab on the organization
Linked Accounts details page. View your organizations here.
Security

Default Privacy

Linked Accounts
Notifications

These account links are used for Automated Builds, so that Docker Hub can access your project lists and help you configure your Automated
Convert Account Builds. Please note: A Github/Bitbucket account can only be connected to one Docker Hub account at a time.

Service user (or machine/bot account) suggested
Attaching your personal GitHub or Bitbucket account to this Docker Hub organization will allow other organization owners to create builds from
your private repositories. We suggest using a service user (also referred to as a machine user or bot account).

Deactivate Account

GitHub ehrbast (:) ‘

Bitbucket ¥ Connect

5. Go to Builds / Configure Automated Builds
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wdockerhub Q, search for great content (e, ySQ Explore  Repositories  Organizations GetHelp ehrbase ~ (ﬁﬁ
Repositories ehrbaseorg / ehrbase Builds Using 0 of 1 private repositories. Get more
General Tags Builds Timeline Collaborators Webhooks Settings
——

Configure Automated Buildg

Build Activity

Overview of your build activity of the last 9 builds Queue W Success W Failed Canceled

18 min =

6. Set Up Build Rules

Build configurations

SOURCE REPOSITORY ) chrbase X - ehrbase X

NOTE: Changing source repository may affect existing build rules.

BUILD LOCATION Build on Docker Hub's infrastructure

AUTOTEST off

O Internal Pull Requests

O Internal and External Pull Requests

REPOSITORY LINKS @ off

(O Enable for Base Image /AFE|eaSE/V([O'9-]+)$/

BUILD RULES +

The build rules below specify how to build your source into Docker

Source Type Source Doc Dockerfile Build @ Autobuild Build Caching
location Context

Branch aste /‘.—." Dockerfile 7 9 ® [ ]

Branch - / e Dockerfile 7 . . [}
P4

Branch elease/v([0-9.]+)3 Dockerfile ! . . i

= View example build rules

Scenario Source Type Source Docker Tag Matches Docker Tag Built
Exact match Branch master latest master latest

Match versions Tag IA[0-9.1+5/ release-{sourceref} 1.2.0 release-1.2.0
Trailing modifiers Tag IN0-9.]+/ release-{sourceref} 1.2.0-rc release-1.2.0-rc
Extract version number Tag IM([0-9.]+)8/ version-{\1} v1.2.3 version-1.2.3

3.4.2 EHRbase DB Docker Image

This part of the documentation explains how to create and use PostgreSQL DB Docker image required by the EHRbase
Server Application.
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Build DB Image

This part of the documentation explains how to locally build a Docker Image of PostgreSQL DB required by EHRbase
Server Application.

Build Image From Dockerfile

git clone https://github.com/ehrbase/docker.git

cd docker/dockerfiles

docker build -t ehrbase_db -f ehrbase-postgresgl-full.dockerfile .
docker image ls

Use DB Image

This part of the documentation explains how to run EHRbase DB in a Docker Container and how to change environ-
ment varialbes inside the Container if needed.

Run DB with default parameters

docker pull ehrbase/ehrbase-postgres:11.10
docker run —--name ehrdb -d -p 5432:5432 ehrbase/ehrbase-postgres:11.10

Customization

If you want to set specific parameters use environment variables provided with the -e option to the docker run com-
mand. This will be used to set the specific parameters for root postgres user password and ehrbase user and password.
If not provided the default values will be used.

The following parameters can be set via -e option:

Parameter Usage Default
POSTGRES_PASSWORD | Password for postgres | postgres
EHRBASE_USER ehrbase db username ehrbase
EHRBASE_PASSWORD ehrbase db password | ehrbase

3.5 Technical Documentation

This part of the documentation lists and explains technical details of the implementation of EHRbase.

3.5.1 Overview

Warning: WIP

e openEHR
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« REST
« AQL

* efc.

3.5.2 Service Layer

Warning: WIP

General

The service layer of EHRbase is composed of ...

openEHR Platform Abstract Service Model
Based on the openEHR Platform Abstract Service Model the following check list is build to give an overview and
document the current state. Each service component has a table documenting the current state of

* implementation of the method itself, if applicable

* implementation and utilization of the pre checks of the method, if applicable

* implementation and utilization of the post checks of the method, if applicable

Services

» EHR

* EHR STATUS

* DIRECTORY

* COMPOSITION

* CONTRIBUTION

EHR

For more details see | EHR_SERVICE in the official documentation.

Method Implemented | Pre | Post
has_ehr Yes / /
has_ehr_for_subject 1 / /
create_ehr C / No
create_ehr_with_id C No | No
create_ehr_for_subject No / /
create_ehr_for_subject_with_id | No No |/
get_ehr No No /
get_ehrs_for_subject No / /
i_ehr No / /
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Methods with I note are currently indirectly implemented. Their functionality is available, but the general signature

might be different.

Methods with C note are currently combined in a more general createEhr method.

EHR_STATUS

For more details see I EHR_STATUS the in official documentation.

Method Implemented | Pre | Post
has_ehr_status_version I Yes | /
get_ehr_status Yes Yes | /
get_ehr_status_at_time I Yes | /
set_ehr_queryable C No | No
set_ehr_modifiable C No No
clear_ehr_queryable C No | No
clear_ehr_modifiable C No No
update_other_details C / /
get_ehr_status_at_version | Yes Yes | /
get_versioned_ehr_status | No No | No

Methods with I note are currently indirectly implemented. Their functionality is available, but the general signature

might be different.

Methods with C note are currently combined in a more general updateStatus method.

DIRECTORY

For more details see I EHR_DIRECTORY the in official documentation.

COMPOSITION

Method

Implemented

Pre

Post

has_directory

has_path

create_directory

get_directory

get_directory_at_time

update_directory

delete_directory

has_directory_version

get_directory_at_version

get_versioned_directory

For more details see I EHR_COMPOSITION the in official documentation.
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Method

Implemented

Pre | Post

has_composition

get_composition_latest

get_composition_at_time

get_composition_at_version

get_versioned_composition

create_composition

update_composition

delete_composition

CONTRIBUTION

For more details see | EHR_CONTRIBUTION the in official documentation.

Method

Implemented

Pre

Post

has_contribution

get_contribution

commit_contribution

list_contributions

contribution_count

3.5.3 New Contain Clause Resolution Strategy

C. Chevalley 3.7.20

3.5.4 Backgroud

AQL specifies the important clause ‘CONTAINS’. This allows to specify a containment criteria on specified archetypes
anywhere into composition projections. The specification is found in openEHR AQL containment. As mentioned in
the specification, ‘CONTAINS’ specifies an hierarchical relationship with the Tree based data architecture (hence
not to be confused with a WHERE clause criteria). Hierarchical constraint is modelized using connected and acyclic
graph; a node can be accessed from the root through a unique path.

Previous Approach

The previous strategy was based on maintaining a specific containment table based on a hierarchical data representation
using PostgreSQL Itree. The algorithm was based on identified AQL paths during the composition serialization: each
path expression was then stored in a simplify way as to describe the hierarchy of archetypes within the composition,
this for each composition. The table was then used to build the SQL expression corresponding to an AQL statement:

* identify the template(s) matching the contain clause

* retrieve the path for a given contain constraint for each identified template(s)

The resulting SQL expression is a combination (UNION) of SQL statement for each template.

An example of containment records is as follows:

CONTAINS COMPOSITION c CONTAINS OBSERVATION o

pulse-oximetry.vl]

Is translated as

[openEHR-EHR-OBSERVATION.

3.5. Technical Documentation

43


https://specifications.openehr.org/releases/SM/latest/openehr_platform.html#_i_ehr_contribution_interface
https://specifications.openehr.org/releases/QUERY/latest/AQL.html#_containment
https://en.wikipedia.org/wiki/Directed_acyclic_graph
https://en.wikipedia.org/wiki/Directed_acyclic_graph
https://www.postgresql.org/docs/11/ltree.html

ehrbase Documentation

SELECT composition_id FROM ehr.contain WHERE label ~= 'x.openEHR_EHR OBSERVATION_
—pulse_oximetry_vl'

The template Id is then retrieve from the correlation between the composition entry (ehr.entry) and the template_id
attribute. The same logic is used to retrieve the path of a particular node relatively to a template.

Although this approach was initially satisfactory, it has been seen as impacting performance whenever the number of
records increases. As shown in the above example, the number of entries for a single composition can be significant
and, in the lack of proper indexing, the identification of a template may require costly sequential search. Further,
the construction of an SQL expression corresponding to an AQL CONTAINS clause was problematic. Another issue
was that item_structure in /context/other_context was not referenced in containment and then was not resolved for

querying.

New Approach

Assumptions

This approach assumes that all stored compositions are bound to one known template (at the time of this writing,
operational template v1.4). A template is known whenever it is defined in the platform, it is stored in the DB in table
ehr.template_store

Objectives

The new logic consists in resolving an AQL CONTAINS clause by:
* identifying the template(s) matching the constraints
* resolving the paths for the nodes defined in the CONTAINS clause

Identified templates are used to build the resulting SQL expression, each identified template produces a SQL query.
At the end of the process, SQL queries are chained by a UNION clause.

Resolved paths are used to construct the json path expression used to query JSONB structure in the DB.

Technical Approach
Operational Template Traversal

All resolution are now based on so-called WebTemplates (class OptVisitor) providing a tree construct detailing all
constraints and attributes of an operational template. The tree structure is traversed using JsonPath expressions (see
f.e. Baeldung’s guide on this).

For instance, to check the existence of a node containment and return the corresponding AQL path, the following logic
is illustrated as follows.

Assume we want to retrieve the template(s) where the following expression is satisfied:

contains COMPOSITION c[openEHR-EHR-COMPOSITION.report-result.vl] contains
CLUSTER f [openEHR-EHR-CLUSTER.case_identification.v0]

The corresponding jsonpath expression to traverse the WebTemplate is:

$..[?(Q.node_id == 'openEHR-EHR-COMPOSITION.report-result.v1l')]..[?(Q@.node_id
== 'openEHR-EHR-CLUSTER.case_identification.v0") ]
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When applied to template Virologischer Befund, the following structure is returned (these are the attributes
for the retrieved node)

{ "min" : "1",

"agl_path" : "/context/other_context[at0001]/items [openEHR-EHR-CLUSTER.case_
—~identification.vO]",

"max" : "1",

"children" : " size = 2",

"name" : "Fallidentifikation",

"description" : "Zur Erfassung von Details zur Identifikation eines Falls im_
—Gesundheitswesen.",

"id" : "fallidentifikation",

"type" : "CLUSTER",

"category" : "DATA_STRUCTURE",

"node_id" : "openEHR-EHR-CLUSTER.case_identification.vO",

The corresponding AQL path for node openEHR-EHR-CLUSTER.case_identification.
v0 in template Virologischer Befund is /context/other_context [at0001]/
items [openEHR-EHR-CLUSTER.case_identification.v0]

The corresponding WebTemplate section for this particular node is represented as follows:

{
"min": 1,
"agl_path": "/context/other_context[at0001]/items[openEHR-EHR-CLUSTER.case_
—~identification.vO0O]",
"max": 1,
"children": [
{
"min": 1,
"agl_path": "/context/other_context [at0001]/items[openEHR-EHR-CLUSTER.case_
—identification.v0]/items[at0001]",
"max": 1,
"name": "Fall-Kennung",
"description": "Der Bezeichner/die Kennung dieses Falls.",
"id": "fall_kennung",
"category": "ELEMENT",
"type": "DV_TEXT",
"constraints": [
{
"agl_path": "/context/other_context [at0001]/items [openEHR-EHR-CLUSTER.case_
—identification.v0]/items[at0001]/value",
"mandatory_attributes": [
{
"name": "Value",
"attribute": "value",
"id": "value",
"type": "STRING"
}
] 14
"attribute_name": "value",
"constraint": {
"occurrence": {
"min": 1,
"max_op": "\u003c\u003d",
"min_op": "\u003e\u003d",

(continues on next page)

3.5. Technical Documentation 45




ehrbase Documentation

(continued from previous page)

"max": 1
}
}I
"type": "DV_TEXT"

}
]I
"node_id": "at0001"

}I
{
"agql_path": "/context/other_context[at0001]/items[openEHR-EHR-CLUSTER.case_
—identification.v0]/items",

"name": "Items",
"attribute": "items",
"id": "items",
"occurrence": {

"min": 1,

"max_op": "\u003c\u003d",

"min_op": "\u003e\u003d",

"max": 1
b
"category": "ATTRIBUTE",
"type": "ITEM"

}In other terms, t

]I

"name": "Fallidentifikation",

"description": "Zur Erfassung von Details zur Identifikation eines Falls im,
—Gesundheitswesen.",

"id": "fallidentifikation",

"type": "CLUSTER",

"category": "DATA_STRUCTURE",

"node_id": "openEHR-EHR-CLUSTER.case_identification.vOQO"

by

Whenever the node_id is not specified, the jsonpath expression uses class names. For example the following AQL

SELECT location FROM EHR e CONTAINS COMPOSITION CONTAINS ADMIN_ENTRY CONTAINS
location [openEHR-EHR-CLUSTER.location.vl]

Is translated as:

$..[?(@.type == 'COMPOSITION')]..[?(@.type == 'ADMIN_ENTRY')]..[?(@.node_id ==
'openEHR-EHR-CLUSTER. location.v1l"'") ]

AQL Clause Interpretation

Contains clause interpretation consists in parsing the AQL expression (ANTLR) and create a corresponding list of
propositions to evaluate.
The logic is based on the recursive traversal of the tree expression (AST), from bottom left to the top of the tree, and

create the template traversal query as well as the boolean validations if any if the expression contains logical operators
(AND, OR, XOR ...).

The evaluation does check first simple containment chains (CONTAINS... CONTAINS... CONTAINS...) using
WebTemplate traversals described above, and then checks the logical propositions based on these.
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Example

AQL expression:

select
m
from EHR e
contains (
CLUSTER f [openEHR-EHR-CLUSTER.case_identification.v0] and
CLUSTER z [openEHR-EHR-CLUSTER. specimen.v1l] and
CLUSTER Jj[openEHR-EHR-CLUSTER. laboratory_test_panel.v0]
contains CLUSTER g[openEHR-EHR-CLUSTER. laboratory_test_analyte.vl])

The containments are evaluated with the following tree

CLUSTER f

The containments are evaluated as follows:
1. “CLUSTERf[openEHR-EHR-CLUSTER.case_identification.v0]” -
2. “CLUSTERz[openEHR-EHR-CLUSTER.specimen.v1]”

3. “CLUSTERg[openEHR-EHR-CLUSTER.laboratory_test_analyte.v1]” as in CLUSTER
Jj[openEHR-EHR-CLUSTER. laboratory_test_panel.v0] contains CLUSTER
g[openEHR-EHR-CLUSTER. laboratory_test_analyte.vl])

4. “CLUSTERz[openEHR-EHR-CLUSTER.specimen.v1] and CLUSTERj[openEHR-
EHR-CLUSTER.laboratory_test_panel.v0]containsCLUSTERg[openEHR-EHR-
CLUSTER.laboratory_test_analyte.v1]”: check the INTERSECTION of the results from 2 AND 3
above

5. “CLUSTERf[openEHR-EHR-CLUSTER.case_identification.v0] and CLUSTERz[openEHR-EHR-
CLUSTER:.specimen.vl]andCLUSTERj[openEHR-EHR-CLUSTER.laboratory_test_panel.v0]containsCLUSTERg[open
EHR-CLUSTER.laboratory_test_analyte.v1]”: check the INTERSECTION of the results from 1 & 4

6. “(CLUSTERf[openEHR-EHR-CLUSTER.case_identification.v0]Jand CLUSTERz[openEHR-EHR-
CLUSTER:.specimen.vl]Jand CLUSTERjlopenEHR-EHR-CLUSTER.laboratory_test_panel.vO]containsCLUSTERg[open
EHR-CLUSTER.laboratory_test_analyte.v1])”: same as 5 since it is enclosed in parenthesis.

If another operator is used: OR or XOR, then we apply UNION or DISJUNCTION respectively.
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DB Changes

The two most significant changes are
1. Deprecation of table ehr.containment. This table is now removed, as well as all logic associated to its population.
2. New encoding of composition entry (item_structure)

The composition entry encoding (jsonb) has now the composition name encoded outside the json structure as a
dv_coded_text (UDT) in table ehr.entry and removed from the archetype node id in the composition path.

This change is required since now the identified path is a generic AQL path without composition dependent values.

{

"/name": |
{
"value": "Bericht"
}
]I
"/$CLASSS$": "Composition",

"/composition[openEHR-EHR-COMPOSITION.report.vl and name/value='Bericht']": {
"/content [openEHR-EHR-OBSERVATION.blood_pressure.v2]": |
{

"/name": [
{
"wvalue": "Blutdruck"
}
1,
"/SCLASSS$": "Observation"

The name/value attribute in the node id is now passed as an external attribute ‘name’ and the composition
item_structure is encoded as

{

"/name": [
{
"value": "Bericht"
}
]I
"/SCLASSS": "Composition",
"/composition [openEHR-EHR-COMPOSITION. report.v1]": {

"/content [openEHR-EHR-OBSERVATION.blood_pressure.v2]": [
{

"/name": [
{
"value": "Blutdruck"
}
J 14
"/SCLASSS": "Observation

While name is

(Bericht,,,,)
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Processing

The sequence of containment resolution is the following

o

QuenyCompiler

Contains Passl

ContamPrapaosition

cantainProposibons

template list

patns

1. Consists in parsing the AQL CONTAINS expression and build the propositions as described above.
2. The propositions are evaluated as
1. Simple containment chains using cached WebTemplates

2. Computed boolean expressions based on the simple containment chains

Further Enhancements

1. At this stage, ehr_status/other_details is not part of the contains resolution. The main issue here is that it is
generally not associated to a valid template.

2. There need to do more research for archetype_slots in a ANY type.

3.6 Security

Warning: WIP

For the moment, please see the EHRbase GitHub repository for security information, issue tracker and the source
code.

3.7 Admin API

Warning: WIP
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Warning: Please be aware of potential security and consistency risks in production if API security configuration
is not done properly.

Important: The Admin REST API is not part of the official openEHR standard. This is an additional feature provided
by the EHRbase team to support development and system administrators.

This section covers the Admin API for EHRbase which can be used for administrative tasks or help in development.

To generally enable the Admin API set the ADMIN_API_ACTIVE environment variable to true (see Spring Boot
Externalized Configuration for more details and options on how to set such configuration attributes).

The Admin API interface is available at the “/admin” resource which will be appended to the base URL of the
openEHR REST interface. E.g. if the base URL is “https://api.ehrbase.org/ehrbase” the admin API and all sub
resources are available at “https://api.ehrbase.org/ehrbase/rest/admin”.

3.7.1 Security

This security documentation describes how to configure the target system for using and securing the admin API
resources.

General

The Admin API resources allow several operations on data that circumvent the versioning of changes in the openEHR
system. For instance, after using a DELETE operation via the standard client API the entries will still be available
inside the history tables and all changes to that resources can be seen in the audit of the data entry. The admin API
allows the physical deletion of the entry and all of the history entries as well, thus the changes cannot be traced and
the data is completely lost.

In health IT systems all operations on data must be stored in a manipulation safe way and all changes must be traceable.
Our recommendation is therefore to not use the admin API in production.

During development of EHRbase and connected systems it is often necessary to replace or remove data from the
system completely. This could also be done via common database tools, but this solution is often very cumbersome
and not cleaning up all data related to the resource.

Role based access control

As a minimum security measurement the EHRbase Security configuration should use a role based access control.
Independent from the selected security mechanism (Basic auth, OpenID-Connect, etc.) each resource request should
be checked for the users role and then be permitted or rejected.

We are currently using this two roles in the system:

Role | Permissions

user | Can access all client resources specified by openEHR REST API specification and do not have access to all
resources in the /admin and subsequent endpoints

ad- Can access all resources; i.e. all client resources and the /admin endpoints

min
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Security related response codes

Execution of requests to each endpoint can have two security related error codes that have to be handled by client

applications:
Code Reason Possible Solution
401 | Authorization information is in- | Reauthenticate the user via a new login or by refreshing the authorization
correct / expired information (id_token etc.)
403 | Authorization information | The users role is not allowed to access this resource. Thus this is okay or
is valid but permission to | the usersrole must be configured in the related security system (OpenID-
requested resource is denied Connect server or config files etc.)

Depending on the security configuration the 401 error could be handled automatically, e.g. if using OAuth2 the client
could get a new id_token if the used one has expired and then will re-do the request with new information. Also it
could be possible to show the user a login screen to reauthenticate against the security system.

All resources in the admin API can return this response code and will not be mentioned in the documentation pages

itself.

3.7.2 /admin/ehr

Methods to administrate the EHR resource.

DELETE /admin/ehr/{:ehr_id}

Remove an EHR and related data physically from the database.

Request format

The request should be formatted as follows:
Headers

There are no headers required.

Body

No body required

Response format

The response will be formatted as follows:
Headers
There are no extra headers returned

Status Codes

Depending on several request conditions or errors during the request handling there will be on of the following status

codes returned:

* 204 (NO CONTENT) EHR has been deleted successfully.

3.7. Admin API
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* 404 (NOT FOUND) The EHR with provided id cannot be found. This can also occur if the id is not in valid
HIER_OBIJECT_ID format.

Body
No body returned

3.7.3 /admin/{:ehr_id}/composition

Methods to administrate the Composition resource.

DELETE /admin/{:ehr_id}/composition/{:composition_id}
Delete the composition identified by “composition_id” physically from database. This will also remove all history
information on the related composition and their entries.

The target “composition_id” must be formatted as versioned object uid (i.e. UUID). In contrast to the client API this
method will physically remove the given composition and all linked metadata.

Request format

The request should be formatted as follows:
Headers

There are no headers required.

Body

No body required

Response format

The response will be formatted as follows:
Headers

There are no extra headers returned
Status Codes

Depending on several request conditions or errors during the request handling there will be on of the following status
codes returned:

e 204 (NO CONTENT) Composition has been deleted successfully.

* 404 (NOT FOUND) The Composition with provided id cannot be found. This can also occur if the id is not in
valid UID format.

Body
No body returned

3.7.4 /admin/{:ehr_id}/contribution

Methods to administrate the Contribution resource.
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DELETE /admin/{:ehr_id}/contribution/{:contribution_id}

Remove an Contribution and related data physically from the database.

Request format

The request should be formatted as follows:
Headers

There are no headers required.

Body

No body required

Response format

The response will be formatted as follows:
Headers

There are no extra headers returned
Status Codes

Depending on several request conditions or errors during the request handling there will be on of the following status
codes returned:

e 204 (NO CONTENT) Contribution has been deleted successfully.

* 404 (NOT FOUND) The Contribution with provided id cannot be found. This can also occur if the id is not in
valid UID format.

Body
No body returned

3.7.5 /admin/{:ehr_id}/directory

Methods to administrate the Folder resource.

DELETE /admin/{:ehr_id}/directory/{:folder_id}

Delete the Folder identified by “folder_id” physically from database. This will also remove all history information on
related folders and their hierarchies.

The target “folder_id” must formatted as versioned object uid (i.e. UUID).

Request format

The request should be formatted as follows:
Headers

There are no headers required.
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Body

No body required

Response format

The response will be formatted as follows:

Headers

There are no extra headers returned

Status Codes

Depending on several request conditions or errors during the request handling there will be on of the following status

codes returned:

e 204 (NO CONTENT) Folder has been deleted successfully.

* 404 (NOT FOUND) The Folder with provided id cannot be found. This can also occur if the id is not in valid
UID format.

Body

No body returned

3.7.6 /admin/template

Methods to administrate the Template resource.

PUT /admin/template/:template_id

Replace an existing template with the new provided data.

Request format

The request should be formatted as follows:

Headers
Header- Re- Description Accepted values
Name quired
Accept Desired response format after a successful update oper- | application/json; applica-
ation. tion/xml
Content- Yes Format of the content body application/json; applica-
Type tion/xml
Prefer Tell the API if you want the updated template data to be | return=representation I
returned or not. return=minimal
Body

The request body can contain the same data as for the client POST request in the desired format.
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Response format

The response will be formatted as follows:

Header-Name

Description

Content-Type

Returned data type. Depends on data type sent with “Accept” header.

Status Codes

Depending on several request conditions or errors during the request handling there will be one of the following status

codes returned:

Code Cause/Meaning
200 (OK) Template has been replaced successfully and the body contains the new Template data after the
update.
204 (NO CON- | Template has been replaced successfully and the body contains no data since “Prefer” header
TENT) was set with “return=minimal”
400 (BAD RE- | The body contains invalid data to replace the existing content; e.g. missing mandatory fields or
QUEST) data structures that could not be serialized.
404 (NOT | The Template with provided id cannot be found.
FOUND)
Body

Whether the clients requested “Prefer” header setting the full new Template entry after the updated has been applied
will be returned or it will be empty.

DELETE /admin/template/:template_id

Delete the template identified by “template_id” physically from server. Depending on your implementation the entry

has to be removed from file or database storage.

Request format

The request should be formatted as follows:

Headers

There are no headers required.

Body

No body required

Response format

The response will be formatted as follows:

Headers

There are no extra headers returned

Status Codes

3.7. Admin API
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Depending on several request conditions or errors during the request handling there will be on of the following status
codes returned:

Code Cause/Meaning
204 (NO CONTENT) Template has been deleted successfully.
404 (NOT FOUND) The Template with provided id cannot be found.

422 (UNPROCESSABLE EN- | The Request was correct and template can be found but it is still used by com-
TITY) positions.

Body
No body returned
DELETE /admin/template/all

Delete all templates physically from server. Depending on your implementation the entries has to be removed from
file or database storage.

Note: The EHRbase environment variable “ADMINAPI._ ALLOWDELETEALL” must be set to true. Otherwise the
endpoint does not accept requests.

Request format

The request should be formatted as follows:
Headers

There are no headers required.

Body

No body required

Response format

The response will be formatted as follows:
Headers

There are no extra headers returned
Status Codes

Depending on several request conditions or errors during the request handling there will be one of the following status
codes returned:

Code Cause/Meaning

200 (OK) Templates have been deleted successfully.

422 (UNPROCESSABLE EN- | The Request was correct but there are templates which are still used by com-
TITY) positions.

Body

For 200 (OK): The number of deleted templates is returned in the following schema:
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{

"deleted": integer

}

For 422 (UNPROCESSABLE ENTITY): Body contains message with list of Compositions that are referencing at
least one Template.

3.8 Status and Metrics

Note: Added in EHRbase version 0.15.0

Warning: The status and metrics endpoints can contain critical and sensitive information on the running ehrbase
instance that could serve possible attackers to identify vulnerabilities. Please ensure to use a solid security config
on the EHRbase server or disable the metrics and status endpoints in production environments with sensitive data.

This section covers the status and metric endpoints provided by Spring-Boot-Actuator to provide additional informa-
tion on the running EHRbase server including metrics on the usage of the API since last boot.

The Status and Metric endpoints provide additional information which is useful in environments that use a bunch of
microservices that rely on each other as in cloud orchestration like Kubernets. The status endpoint can support the
management of these complex systems by providing liveness and readiness endpoints which allow orchestration tools
to check whether the EHBase service is running and if it capable of serving incoming requests.

Additional metrics allow to identify bottlenecks in connections between services as between EHRbase service and a
connected database server if the connection metric shows very long durations for communications or if the connection
pool limit is exhausted. Another possible use case could be detection of attacks against the EHRbase service due to a
high occurrence of authorization client errors. As you see there are many things you can do with these endpoints.

The Status and Metrics API interface is available at the “/management” resource which will be appended to the base
URL of the ehrbase instance. E.g. if EHRbase is running at “https://api.ehrbase.org” the status API and all sub
endpoints are available at “https://api.ehrbase.org/ehrbase/management”.

3.8.1 Security

Note: Added in EHRbase version 0.15.0

Since the Status and Metric endpoints provide such valuable information they are secured by EHRbase integrated
security solutions. If you are using at least the Basic Auth method to secure incoming requests the endpoints are only
available for users with the Admin-Role.

If you want to access specific metric and health endpoint from a statistics and management service ensure not sending
the passwords in clear text. For Basic Auth encode them into a Base64 string as described here: EHRbase Security
docs.

Warning: All auth methods can be attacked easily if you do not use HTTPS encrypted communication outside
trusted networks as internal VPN or secured cloud system networks. Ensure to secure your environment properly.
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For OAuth2 methods please configure the auth server appropriate and provide the Admin-Role to the user logging in.
Also check your monitoring and management service manuals how to authorize against the OAuth2 service and how
to obtain new access tokens on token expiration (refresh).

3.8.2 Usage

Note: Added in EHRbase version 0.15.0

By default all status and metric endpoints are disabled in EHRbase. To opt-in endpoints you should start the EHRbase
with an environment variable per endpoint you want to enable.

Run from command line:

$~/ehrbase: export MANAGEMENT_ENDPOINT_ENV_ENABLE=true
$~/ehrbase: java -jar application/target/application-0.15.0.jar

Run from Docker container:

$~/: docker run —-e MANAGEMENT_ ENDPOINT_ ENV_ENABLE=true --name ehrbase —--network,,
—ehrbase-net -p 8080:8080 -d ehrbase/ehrbase:latest

The following table lists all available endpoints that can be enabled with environment variables:

Parameter Usage Exam-
ple
MANAGEMENT_ENDPOINT _ENV_ENABLED Enable /management/env endpoint from actua- | true /
tor false
MANAGEMENT_ENDPOINT_HEALTH_ENABLEDEnable /management/health endpoint from ac- | true /
tuator false
MANAGEMENT_ENDPOINT_INFO_ENABLED | Enable /management/info endpoint from actua- | true /
tor false
MANAGEMENT_ENDPOINT_METRICS_ENABLEBnable /management/metrics endpoint from ac- | true /
tuator false
MANAGEMENT_ENDPOINT_PROMETHEUS_ENABREBPE /management/prometheus endpoint | true /
from actuator false

Additionally you can configure the following actuator settings if required:

Parameter Usage Ex-

am-

ple
MANAGE- Enable Kubernetes  probe  endpoints  /manage- | true/false

MENT_ENDPOINT_HEALTHn#ROBES/IBNABE E and /management/health/readiness
explicit in non Kubernetes environments

MANAGE- Expose enabled endpoint to clients. Only set if required env health info
MENT_ENDPOINTS_WEB| EXPOSUSE
MANAGE- Change base path for all endpoints /man-
MENT_ENDPOINTS_WEB| BASEPATH age-

ment
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3.8.3 /management/env

Note: Added in EHRbase version 0.15.0

The /env endpoint serves information of the environment that is used to run the EHRbase currently. These information
can include the running operating system type, architecture and version as well as information on the Java Runtime
Executable.

An example response on a Windows system running EHRbase could look like this:

"local.server.port®™: {

e": 8830

"name"

"properties™:

"name" :

"propert = 1

"sun.desktop™: {

}J
"awt . toolkit": {
"value™: "sun.awt.windows.WToolkit'
}J
"java.specification.version™: {

ryalue™: "11

3.8.4 /management/health

Note: Added in EHRbase version 0.15.0

The health endpoint provides information on the current status of the running EHRbase service process. Therefore it
can provide information on liveness (service started) and readiness (service is available to serve requests) whis is often
used by cloud orchestration software like Kubernetes.

3.8. Status and Metrics 59



ehrbase Documentation

If Spring-Boot-Actuator detects a Kubernetes environment the probes for liveness and readiness are enabled automat-
ically. If you like to test the endpoints outside a Kubernetes environment open file application.yml inside application
module and set value managment->endpoint->health->probes-> enabled to true and re-build and re-start EHRbase.

An example response for health on Kubernetes would look like this:

"status":
"components
"db": {
"status": "I
"details": {

"database™:

} 1]

"diskSpac
"status": "I
"details": {

"total™:
"free"

1+
I

n ping" : g

"status":

This example also contains the output of the probes for liveness and readiness. If the status equals UP the probe reports
success.

See the official documentation for more information.

3.8.5 /management/info

Note: Added in EHRbase version 0.15.0

The service /info exposes common information about the build artifact that contains the current running EHRbase
instance. These information contain the current EHRbase version as well as versions of Archie and openEHR_SDK
that have been used to build this EHRbase artifact. You should include this version when creating a bug issue in any
EHRbase related project.
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This is an example response for the info service:

"build": {
"openEHR_SDK":
"wersion":
Ts

version”:

"artifact":

"archie": {
o

"wersion™:

3.8.6 /management/metrics

Note: Added in EHRbase version 0.15.0

The metrics service provides multiple useful data on the usage of EHRbase since startup of the service. These could
be for example the number of requests that have been served to clients and also information on the response types and
errors.

You can get an overview on all supported metrics that can be served with this endpoint via GET to the path /manage-
ment/metrics. This will return a list in JSON format with all possible values for more detailed metrics that have to be
requested in a separate request.

Example output:
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"names™ :

You can use the values from this list in a further request as the sub-path of metrics and you will get the detailed metric
for that point.

As an example you can use the path http.server.reqests to get information on all serves http requests as shown below:
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"name " :
"baselnit™:

"meas

5
I
L

urements™: [

"statistic™:

"value®: 18.E

"statistic™:
"value®: 8.8130664

This example shows also a list of available tags. If you see a list you can filter and aggregate the resuklts by using
query paramerters on the same metric.

In our example we can also apply a filter for all unauthorized request by adding the tag like this: /manage-
ment/metrics/http.server.requests?tag=status:401 which could look like this:
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"name”: "http.server.rei

"baselnit™:

"measurement

5
s
L

"statistic™: "COUNT",

"value": 6.8

"statistic™:
"wvalue®: 8.524429

"statistic™: "MAX
"value": 9.8

You can find more information on using tags on metrics in the official documentation.

3.8.7 /management/prometheus

Note: Added in EHRbase version 0.15.0

This endpoint provides metrics for the prometheus monitoring format and can be set as an target uri for external
monitoring services to get the info from the running EHRbese instance.

You can find more information on this format in the official Prometheus Github doc.

3.9 Attribute-based Access Control

This section covers EHRbase’s Attribute-based Access Control (ABAC) system and how to configure it.

3.9.1 Concept
EHRbase offers a predefined set of rules, logics and configurations to enable and use ABAC checks for several opera-
tions.

ABAC checks are available for many endpoints. Endpoints are clustered and processed by resource/path. So all
.../composition/. .. endpoints are defined the same and run through the same logic.

There are five of those resource groups:
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¢ EHR
EHR Status

» Composition
* Contribution

* Query

Note: Directory endpoints are only handling references. Definitions aren’t patient (or most likely practitioner) facing.
So both aren’t available for ABAC checks.

Each can be configured to create an ABAC request with
* the given policy name and
* a set of parameters (rendered as simple JSON request body)
The set of parameters can composed via configuration from the predefined set of attributes:
* Organization (taken from the JWT claim)
* Patient (taken from the JWT claim, with current scope’s EHR subject as internal comparison)

» Template ID (taken from the scopes composition, where applicable)

3.9.2 Configuration

Enable with ABAC_DISABLED=false or matching application.yml attribute.

Note: The ABAC handling relies on OAuth?2 tokens. Therefore, ABAC can practically only used together with OAuth
enabled.

The ABAC server can be set with ABAC_SERVER. The URL is expected to end with /" as the
ABAC requests will directly add the policy name like: *“.../policy/execute/name/” will be modified to
“.../policy/execute/name/has_consent_template” in a specific instance.

Real example to enable ABAC with OAuth: SECURITY_AUTHTYPE=OAUTH; ABAC_DISABLED=false;
ABAC_SERVER=http://localhost:3001/rest/vl/policy/execute/name/;
SPRING_SECURITY_OAUTH2_RESOURCESERVER_JWT_ISSUERURI=https://keycloak.PROJECT.
com/auth/realms/ctr

Both the organization and patient claim of the expected JWT can be configured via ABAC_ORGANIZATIONCLAIM
and ABAC_PATIENTCLAIM respectively. Their defaultis organization_idand patient_id.

For the configuration of the endpoints please refer to the application.yml. Here is one groups’ section as example,
where the composition endpoints are configured to have the policy has_consent_template with the listed at-
tributes in the request body:

policy:
composition:
name: 'has_consent_template'’
parameters: 'organization, patient, template'
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context’s JWT doesn’t carry the matching claim the ABAC check will fail.

Warning: If parameters like organization and patient are configured to be used by the logic, but the

3.9.3 Detailed endpoint overview
EHR

Enabled ABAC-parameters: organization, patient
Disabled: template - not valid in scope of EHR
Implemented and tested:

e Get(s)
Not included:

* Post, Put: Completely new EHR has no subject context and EHR has no template. No ABAC

EHR Status

Enabled ABAC-parameters: organization, patient
Disabled: template - not valid in scope of EHR_STATUS
Implemented and tested:

e Get(s)

* Put

* Get(s) - Versioned sub-type - EHR_STATUS version

Composition

Enabled ABAC-parameters: organization, patient, template
Implemented and tested:

e Get(s)

¢ Post, Put

e Delete

* Get(s) - Versioned sub-type - Composition version

Contribution

Enabled ABAC-parameters: organization, patient, template
Implemented and tested:

* Post
Not included:

* Get: Only returns references, so no ABAC checks necessary.

checks.
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Query

Enabled ABAC-parameters: organization, patient, template

Note: Currently this handling relies on the AuditResultMap of the QueryService to provide the ABAC logic with
patient and template context data. This entails, that patient and template ID(s - multiple per query possible) are only
given, when the query directly sets them in the SELECT.

Implemented and tested:

¢ All four query endpoints

3.10 Plugin system (WIP)

EHRbase at its core is an implementation of the openEHR specifications with as minimal as possible additions on top
of that. In general, those unspecified additions may be classified in two categories:

* technical: features that are required for operation, such as logging, actuator endpoints, etc.
* functional: features that are generalizable, such as authentication

While additions like those are not explicitily specified in openEHR, they are also not working against the specifications
and are usually part of every service in the wild.

The plugin system provides additional ways to extend the openEHR workflows provided by EHRbase.

3.10.1 Concept

EHRbase uses pf4j and pf4j-spring to load built plugins at startup from a defined directory, and add the code from
those plugins to the main application context.

Plugins are in the same application context as the main EHRbase code, therefore any type of additional custom beans
may be added, as well as using any service from EHRbase itself.

Warning: Plugin management and security is not in scope of the plugin system implementation in EHRbase.
Provisioning of plugins and security implications of possibly using broken or rogue plugins is the responsibility of
the operator of a customized EHRbase.

3.10.2 Using plugins

Note: Precondition: The plugins to be used are built, available as a JAR file, and placed in a directory readable by the
target EHRbase instance.

To enable plugins to be loaded, additional configuration parameters need to be set in the application configuration of
EHRbase:

plugin-manager:

enable: true # false to disable all plugins
plugin-dir: ./my-ehrbase-plugins # directory containing the plugin,,
—~JARsS

(continues on next page)
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plugin-config-dir: ./my-ehrbase-plugins-config # directory containing the plugin_,
—JARS

plugin-context—-path: /plugins # base context path for plugin,,
—endpoint URLs

3.10.3 Example plugins

Two example plugins can be found in Example Plugin Repo

3.10.4 Developing plugins
The following section assumes a standard Maven and Java workflow, but is also possible with Gradle or Kotlin (not

documented here). Please advise the respective documentation on how to create a JAR with your compiled JVM code
and manifest.

Plugin project setup

Create a standard Maven project, and insert the following snippets into the pom . xml

<project>
<properties>
<!-— compiler target level 11 required —-->

<maven.compiler.source>l1l</maven.compiler.source>
<maven.compiler.target>11</maven.compiler.target>

<!-— plugin metainformation —->
<plugin.id>my-plugin-a</plugin.id>
<plugin.class>com.acme.plugin.a.MyPluginA</plugin.class>
<plugin.version>0.0.1</plugin.version>
<plugin.provider>acme</plugin.provider>
<plugin.dependencies />

</properties>

<dependencyManagement>
<dependencies>
<!-- Include the ehrbase bom ——>
<dependency>
<groupId>org.ehrbase.openehr</groupId>
<artifactId>bom</artifactId>
<version>0.21.0-SNAPSHOT</version>
<type>pom</type>
<scope>import</scope>
</dependency>
</dependencies>
</dependencyManagement>

<dependencies>
<!-- plugin SPI module —-->
<dependency>
<groupId>org.ehrbase.openehr</groupId>
<artifactId>plugin</artifactId>
<scope>provided</scope>

(continues on next page)
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</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-assembly-plugin</artifactId>
<version>3.1.0</version>
<configuration>
<descriptors>
<descriptor>src/main/assembly/assembly.xml</descriptor>
</descriptors>
<finalName>$ {project.artifactId}-${project.version}-plugin</finalName>
<appendAssemblyId>false</appendAssemblyId>
<attach>false</attach>
<archive>
<manifest>
<addDefaultImplementationEntries>true</
—addDefaultImplementationEntries>
<addDefaultSpecificationEntries>true</
—addDefaultSpecificationEntries>
</manifest>
<manifestEntries>
<Plugin-Id>${plugin.id}</Plugin-Id>
<Plugin-Version>${plugin.version}</Plugin-Version>
<Plugin-Provider>${plugin.provider}</Plugin-Provider>
<Plugin-Class>${plugin.class}</Plugin—-Class>
<Plugin-Dependencies>$ {plugin.dependencies}</Plugin-

—Dependencies>
</manifestEntries>
</archive>
</configuration>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>
</project>

also add under src/main/assembly/assembly.xml

<assembly>
<id>plugin</id>
<formats>
<format>jar</format>
</formats>
<includeBaseDirectory>false</includeBaseDirectory>
<dependencySets>
<dependencySet>

(continues on next page)
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<useProjectArtifact>true</useProjectArtifact>
<unpack>true</unpack>
<scope>runtime</scope>
<outputDirectory>/</outputDirectory>
<useTransitiveDependencies>true</useTransitiveDependencies>
</dependencySet>
</dependencySets>
</assembly>

Dependencies

The EHRbase bom provides the correct version for als Dependencies used by EHRbase and are provided by it. Thus
any depandances in the bom has to be included with scope provided. Additional Dependencies need to be packed into
the jar. This is done via the maven-assembly-plugin.

Plugin entrypoint

The manifest entry P1ugin—Class as the entrypoint of the plugin has two variants with respective base classes from
the SPI.

¢ For plugins which will use the full WebApplicationContext (provide Controller endpoints) need to implement
org.ehrbase.plugin.WebMvcEhrBasePlugin as in the web example plugin.

o If the full WebApplicationContext is not required - the simplified default org.ehrbase.plugin.
NonWebMvcEhrBasePlugin must be implemented as in the simple example plugin.

For both versions, it is recommended to create a spring configuration class triggering a ComponentScan on the plugin
package. With this setup, the boilerplate of the plugin implementation is done and the specific plugin logic may be
implemented.

Extension points

While it might be enough to have additional code running in parallel and based on EHRbase, but the plugin use-case
may also require hooking into processes and services, and react on or modify data.

To handle this requirements additional extension point interfaces are provided by the plugin SPI, which provide aspect-
like hooks on specific functionalities. Available extension points are in the package org.ehrbase.plugin.
extensionpoints or in GitHub, and the respective JavaDoc should be consulted on the specific extension point
hook.

To implement an extension point, create an implementation of the specific extension point interface as a component
of the plugin, and annotate it with @Extension and a specific @0rder (#) annotation or implement the Order or
PriorityOrder interface to define the execution order of the implementation. Please be aware that the lowest order value
has the highest precedence, meaning it can process the input value first, but will process the return value last (same
as with Around advice in aspects). If multiple extension point implementations of the same interface have the same
order value (across plugins), PriorityOrdered takes precedence. After that precedence is determined by descending
alphabetical order of the bean names.

The extension point interfaces define methods with semantics similar to Around advice in aspects in most cases. When
implementing an Around advice extension point method, you will receive an input object and a call chain function. The
input object contains all or parts of the arguments provided to the intercepted methods in the ehrbase service layer.
Input DTOs combining multiple arguments are usually immutable, but if you need to modify the argument values
before proceeding, you can create a new instance with modified values. The call chain function argument acts as an
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analog to ProceedingJoinPoint in aspects. To proceed with the service invocation just call apply with your (possibly)
modified input object. You may also modify the return value of the call chain.

As with aspects it is recommended to use the least powerful advice style necessary. To support that there are some
helpers available in org.ehrbase.plugin.extensionpoints.ExtensionPointHelper to use if you
do not need the full around scope. Available helpers include:

* before: use this if your logic only works with the input object before proceeding (i.e. modifying the arguments)

« after: use this if your logic only works with the return value of the service call (i.e. send a success notification
to some message queue)

* beforeAndAfter: use this if you need to do some logic before and after the call, but the two parts do not need to
interact or share data

For a (very) simple example of how to use the helpers please refer to the Example Plugin

Plugin configuration

Plugins can also be configured externally to create plugins which can react to their environment.

Any file under $ {plugin-config-dir}\${plugin.id} of format XML, JSON, YAML will be accessible as
property in the spring application context. See web example plugin
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CHAPTER 4

SDK

This section gives information about the openEHR Software Development Kit.

Please also see the openEHR SDK Github repository.

4.1 Guides

Warning: WIP

4.1.1 SDK as dependency

Warning: WIP

To make use of the SDK’s features it needs to be included as dependency.
Release-artifacts should be taken from maven central.

If you need a specific non-release-version, you can get it from jitpack.io. Consider that there is a different groupld
comparing to maven central.

For instance, to build a simple client, include the c1ient module as dependency.

Depending on the project structure and used dependency management tools this might look like the following pom.
xml snipped in a Maven example:

Release-Version (recommended)

<properties>
<l—= ... ==
<ehrbase.sdk.version>SRELEAE_VERSION</ehrbase.sdk.version>

(continues on next page)
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</properties>

<dependencyManagement>
<dependencies>
<l— .0 ==
<dependency>
<groupId>org.ehrbase.openehr.sdk</groupId>
<artifactId>client</artifactId>
<version>${ehrbase.sdk.version}</version>
</dependency>
</dependencies>
</dependencyManagement >

<dependencies>
<l—= .. ==>
<dependency>
<groupId>org.ehrbase.openehr.sdk</groupIld>
<artifactId>client</artifactId>
</dependency>
</dependencies>

Any non-release-version

<properties>

R

<ehrbase.sdk.version>SVERSION_TAG_OR_LATEST COMMIT_HASH</ehrbase.sdk.version>
</properties>

<repositories>
<l .. ==
<!-- external -->
<repository>
<id>jitpack.io</id>
<url>https://Jjitpack.io</url>
</repository>
</repositories>

<dependencyManagement>
<dependencies>
<l— .. ——>
<dependency>
<groupId>com.github.ehrbase.openEHR_SDK</groupId>
<artifactId>client</artifactId>
<version>S$S{ehrbase.sdk.version}</version>
</dependency>
</dependencies>
</dependencyManagement>

<dependencies>
<l=— .. —>
<dependency>
<groupId>com.github.ehrbase.openEHR_SDK</groupId>
<artifactId>client</artifactId>
</dependency>
</dependencies>
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4.2 Reference

Warning: WIP

Reference documentation of the openEHR Software Development Kit from EHRbase.

4.2.1 Client module

Warning: WIP

Reference documentation of the client module.

Note: Please have a look at the integration tests for many working examples. (Tests named IT in src/test/
java/org/ehrbase/client/openehrclient/defaultrestclient/)

Client

Warning: WIP

The openEHR Client is the foundation of all following functionalities. It needs to be created and set up before the
endpoints can be used.

Interface and implementation

All compatible clients need to implement the OpenEhrClient Interface.

Standard operation is possible with the included DefaultRestClient implementation.

Client setup

To set up a default client it is necessary to create a new instance, which requires the following components as parame-
ters:

* OpenEhrClientConfig containing the base URI of the openEHR REST API backend server

» Optional (if not given, templates will be queried from the remote system) add a TemplateProvider (see
below)

Together a typical setup might look like:

DefaultRestClient client = new DefaultRestClient (
new OpenEhrClientConfig(new URI ("http://localhost:8080/ehrbase/")),
templateProvider) ;
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Template provider

The TemplateProvider interface needs an implementation that gives the SDK access to the templates used.

Technically, it needs to provide a function Opt ional<OPERATIONALTEMPLATE> find(String s) which
returns an object representation of a given template ID.

An example is the TestDataTemplateProvider from the SDK’s own integration tests:

@Override
public Optional<OPERATIONALTEMPLATE> find(String templateId) {
return Optional.ofNullable (OperationalTemplateTestData.
—findByTemplatelId (templateld))
.map (OperationalTemplateTestData: :getStream)
.map (s —> {
try {
return TemplateDocument.Factory.parse(s);
} catch (XmlException | IOException e) {
throw new RuntimeException (e.getMessage(), e);

})

.map (TemplateDocument: :getTemplate) ;

Please also see the used OperationalTemplateTestData enum to understand how actual .opt files can be made
accessible.

Additional steps

Now the client is set up and ready to be used. Before going on it might make sense to sync your backend with the
templates used by your client.

The template provider could have a 1istTemplateIds () method for that purpose. So the following would use
this method and the template endpoint (see Template endpoint) to make sure all templates of this clients scope are
available in the backend.

templateProvider.listTemplatelIds () .forEach (
t —-> client.templateEndpoint () .ensureExistence (t)

)

EHR Endpoint

Warning: WIP

The DefaultRestClient includes a DefaultRestEhrEndpoint with the following functionalities.

Create an EHR

The creation of a new EHR is as simple as calling:

UUID ehr = openEhrClient.ehrEndpoint ().createEhr();
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Note: The option to add a custom EHR Status object at this step is already on the road map.

Get the EHR status

Retrieval of the EHR Status of a given EHR is done with a call like:

Optional<EhrStatus> ehrStatus = openEhrClient.ehrEndpoint ().getEhrStatus (ehrId);

Update the EHR status

Updating works in the same way and might be used like in the following:

// Retrieval and modification of the Status

// Followed by updating it
openEhrClient.ehrEndpoint () .updateEhrStatus (ehrId, ehrStatus);

Template Endpoint

The DefaultRestClient includes aDefaultRestTemplateEndpoint with the following functionalities.

Warning: WIP

Ensure existence of a template

Uploading necessary operational templates is vital for many other client functions.

The ensureExistence (String templateId) method combines a check and the upload, if the template is
not already available on the server.

The following example utilizes a TemplateProvider (see Client reference) to go through all templates of the
client’s scope and ensure their existence:

templateProvider.listTemplatelIds () .forEach (
t —-> client.templateEndpoint () .ensureExistence (t)

)

Composition Endpoint

Warning: WIP

The DefaultRestClient includes a DefaultRestCompositionEndpoint with the following functional-
ities.
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Commit composition

Committing a composition is done using the mergeCompositionEnt ity method. Its idea is that the client already
works with an instance of the composition (of a generated template entity type, like described /here).

For example, a new instance could be created and modified to contain two values entered via a user interface. This
object now might only contain those two values, and a representation of the structure of the composition (as generated
type/class definition).

Note: Despite that this simplified example only mentions two values, it is still necessary to provide data to all fields,
which are required as per openEHR Reference Model. Otherwise the backend server might reject the payload as
invalid.

Afterwards, calling the mergeCompositionEntity method would commit the composition to the server. Before
returning data, this method also processes the server response to enrich the given composition object. Specifically,
server-side created data values like the composition’s Version Uid are written into the object.

Therefore, and after successful execution, the method returns a representation of the composition as it is now persisting
on the backend server.

A very simplified example could look like:

// Initializing the object
EhrbaseBloodPressureSimpleDeV0OComposition composition = new_
—EhrbaseBloodPressureSimpleDeV0OComposition () ;

// Adding values
[...].setSystolicMagnitude (120.0);
[...].setSystolicUnits ("mm[Hg]");
[...].setDiastolicMagnitude (120.0);
[ ] .setDiastolicUnits ("mm[Hg]");

// Committing and altering the object with the response data
client.compositionEndpoint (ehrId) .mergeCompositionEntity (composition);

// For instance, the specific Version UID can now be accessed
composition.getVersionUid() ;

Find composition

To retrieve the latest version of a specific composition - or to get response that allows to understand that no such
composition exists - the £ind method can be used.

The usage is illustrated in the following example:

UUID compositionId = $COMPOSITION_ID;
Optional<EhrbaseBloodPressureSimpleDeVOComposition> compo = compositionEndpoint
.find (compositionId, EhrbaseBloodPressureSimpleDeV0Composition.class);
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AQL Endpoint

Warning: WIP

The DefaultRestClient includes a DefaultRestAglEndpoint with the following functionalities.

Query execution

The execution is the only function of this endpoint. It supports two types of query implementations, both based on a
common definition.

Abstract query

The basic querying concept is inspired by libraries and tools like jOOQ and therefore focuses on typesafe AQL, based
on generated entity code and record handling.

The following examples illustrates that with a simple native AQL query. All types of Query and their detailed usage
will be discussed below.

private List<UUID> queryAllEhrs () {

Query<Recordl<UUID>> query = Query.buildNativeQuery ("SELECT e/ehr_id/value FROM,_,
—EHR e", UUID.class);

List<Recordl<UUID>> result = client.aglEndpoint ().execute (query);

List<UUID> ehrs = new ArrayList<>();
result.forEach(r —> ehrs.add(r.valuel()));
return ehrs;

In this example a query is created. Its return type is already embedding a Record, which is defined depending on the
amount and type of the result values. Here, the query has one select value. The response will only have one column
of type UUID, so together the response is defined as Record1<UUID>.

After execution the result is wrapped in a Li st, because it can have none or many result values (rows). Accessing the
values is type safe, since the record was already defined with the specific type.

Records are supported up to 21 result types (Record21). There are no restrictions on which types can be used.

Native query

A native query can be build with the input of a string representation of a native AQL query. For instance, SELECT
e/ehr_id/value FROM EHR e.

Additionally, parameters can be used and added as Java variables. They need to be formatted like $ehr_id in the
native query string. Setting its value is done using the ParameterValue class. See the following example:

Query<Record2<VersionUid, TemporalAccessor>> query = Query.buildNativeQuery (
"select a/uid/value, a/context/start_time/value from EHR e[ehr_id/value = S$Sehr_
—id]
contains COMPOSITION a [openEHR-EHR-COMPOSITION.sample_encounter.v1l]",
VersionUid.class, TemporalAccessor.class);

(continues on next page)
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List<Record2<VersionUid, TemporalAccessor>> result = openEhrClient.aglEndpoint ().
—execute (
query, new ParameterValue ("ehr_ id", ehr));

Entity query

In contrast, entity queries make use of the entities generator by the Generator (see /ere). Therefore, is it not necessary
to manually design and implement a custom native AQL query.

The generator creates Java POJO classes of the composition, but also containment classes that can be used in a query.
In the following example a simple exemplary blood pressure type is assumed to be generated already.

EhrbaseBloodPressureSimpleDeV0CompositionContainment containmentComposition =
—EhrbaseBloodPressureSimpleDeV0CompositionContainment.getInstance () ;
BloodPressureTrainingSampleObservationContainment containmentObservation =
—BloodPressureTrainingSampleObservationContainment.getInstance () ;

containmentComposition.setContains (containmentObservation) ;

EntityQuery<Record3<TemporalAccessor, BloodPressureTrainingSampleObservation,

—CuffSizeDefiningcode>> entityQuery = Query.buildEntityQuery (
containmentComposition,
containmentComposition.START_TIME_VALUE,
containmentObservation.BLOOD_PRESSURE_TRAINING_SAMPLE_OBSERVATION,
containmentObservation.CUFF_SIZE_DEFININGCODE

)i

// plus some conditions like WHERE, see below

This snippet shows three things:

First, the usage of the containment classes to define parts of the query (like select values). The internal query handling
in buildEntityQuery will create a correct native AQL query from the input. This makes AQL querying much
easier, because it removed the burden of being an expert on the query language.

Second, next to being able to retrieve simple types, this query also shows automatic pars-
ing and conversation to complex result types like an openEHR Observation. Specifically, a
BloodPressureTrainingSampleObservation type is directly available for further processing, after
the query was executed.

Third, the setContains method simplifies the building of native AQL strings like COMPOSITION
c0 [openEHR-EHR-COMPOSITION.report.vl] contains SECTION sl [openEHR-EHR-SECTION.
adhoc.v1] (different example).

Additionally, entity queries are supporting an included set of conditions:
* and
* or
* not
* equal
* notEqual
* greaterOrEqual

* greaterThan
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¢ lessOrEqual
¢ lessThan

* matches

* exists

These methods can be used to build AQL conditions, like in the following example:

Condition conditionl = Condition.greaterOrEqual (containmentObservation.DIASTOLIC_
<MAGNITUDE, 13d);

Condition condition2 = Condition.notEqual (containmentObservation.MEAN_ARTERIAL_
<PRESSURE_UNITS, "mh");

Condition condition3 = Condition.lessThan (containmentObservation.TIME_ VALUE,
—~0OffsetDateTime.of (2019, 04, 03, 22, 00, 00, 00, ZoneOffset.UTC));

Condition cut = conditionl.and(condition2.or (condition3));

assertThat (cut.buildAgl()) .isEqualTo (" (v/datal[at0001]/events[at0002]/datal[at0003]/
—items[at0005] /value/magnitude >= 13.0 and " +
"(v/data[at0001] /events[at0002]/data[at0003]/items[at1006]/value/units !=
—'mh' or v/data[at0001]/events[at0002]/time/value < '2019-04-03T22:00:00z2")" +
"))

Finally, entity queries can use those conditions and other specific logical expressions to create
e WHERE (see Observation above)
¢ ORDER BY (ascending, descending, andThenAscending, andThenDescending)
e TOP (forward, backward)

clauses. See the following example:

EntityQuery<Recordl<EhrbaseBloodPressureSimpleDeV0OComposition>> entityQuery = Query.
—buildEntityQuery (
containmentComposition,
containmentComposition.EHRBASE_BLOOD_PRESSURE_SIMPLE_DE_V0O_COMPOSITION
)i
Parameter<UUID> ehrIdParameter = entityQuery.buildParameter();

Condition where = Condition.equal (EhrFields.EHR_ID (), ehrIdParameter);
OrderByExpression orderBy = OrderByExpression.descending(containmentObservation.
—SYSTOLIC_MAGNITUDE) .andThenAscending (containmentObservation.DIASTOLIC_MAGNITUDE) ;
entityQuery.where (where) .orderBy (orderBy) ;

Directory Endpoint

Warning: WIP

The DefaultRestClient includes a DefaultRestDirectoryEndpoint. But unlike the other endpoints
the directory handling utilizes a different paradigm. The FolderDAO is used to keep an active record, i.e. a Java
object constantly synced with the database entry.
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Folder

To start working with a folder the directory object and its root folder can be retrieved with:

UUID ehr = openEhrClient.ehrEndpoint ().createEhr();
FolderDAO root = openEhrClient.folder (ehr, "");

With the FolderDAO at hand the following operations are available:
* Getting and setting the name
* Listing all sub folders
* Getting a sub folder, which will be created, if it not exists already
* Adding compositions to the folder, which includes committing the composition to the backend
* Finding of compositions in the folder structure, i.e. the matching EHR context

Together an example might be:

UUID ehr = openEhrClient.ehrEndpoint ().createEhr();
FolderDAO root = openEhrClient.folder (ehr, "");
FolderDAO visit = root.getSubFolder ("casel/visitl");

EhrbaseBloodPressureSimpleDeV0OComposition bloodPressureSimpleDeV0l = TestData.
—buildEhrbaseBloodPressureSimpleDeVO () ;
visit.addCompositionEntity (bloodPressureSimpleDeV01l);

EhrbaseBloodPressureSimpleDeV0Composition bloodPressureSimpleDeV02 = TestData.
—buildEhrbaseBloodPressureSimpleDeVO () ;
visit.addCompositionEntity (bloodPressureSimpleDeV02);

List<EhrbaseBloodPressureSimpleDeVOComposition> actual = visit.
—find (EhrbaseBloodPressureSimpleDeV0Composition.class);
assertThat (actual) .size () .isEqualTo(2);

Contribution Endpoint

Warning: WIP

The DefaultRestClient includes a DefaultRestContributionEndpoint with the following function-
alities.

Save contribution

Saving a contribution is done using the saveContribution method. Client accepts a Contribution-
CreateDto, which can be created manually or with the ContributionBuilder. The creation of
ContributionCreateDto explained below.

A very simplified example of saving contribution:
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ContributionCreateDto contribution = [..]

// Contribution Saved
VersionUid versionUid = openEhrClient.contributionEndpoint (ehr).
—saveContribution (contribution);

Find contribution

To retrieve the latest version of a specific contribution - or to get response that allows to understand that no such
contribution exists - the £ind method can be used.

UUID contributionId = $CONTRIBUTION_ID;
Optional<Contribution> contribution = openEhrClient.contributionEndpoint (ehr).
—find(contributionId) ;

Create contribution using ContributionCreateDto

The ContributionCreateDto class can be created by providing mandatory audit details and original versions.

Note: Please provide data to all fields, which are required as per openEHR Reference Model. Otherwise the backend
server will reject the payload as invalid.

A very simplified example of creating ContributionCreateDto:

Composition composition = [..]

// Create composition audit details

AuditDetails compositionAudit = [..]

// Minimum required data for audit is setting change type see below
compositionAudit.getChangeType () .setValue (ContributionChangeType.CREATION.getName ());
compositionAudit.getChangeType () .getDefiningCode () .setCodeString (String.

—valueOf (ContributionChangeType.CREATION.getCode()));

// OriginalVersion must contain AuditDetails and can contain compositions depends on,
—change type

List<OriginalVersion> originalVersions = [..]

originalVersion.setData (composition);

originalVersion.setCommitAudit (compositionAudit) ;

// Version uid must be provided in case of composition deletion and modification
String versionUid = composition.getVersionUid() .toString()
originalVersion.setPrecedingVersionUid (new ObjectVersionId(versionUid));

// Create contribution audit details

AuditDetails contributionAudit = [..]

// Minimum required data for audit is setting change type see below
contributionAudit.getChangeType () .setValue (ContributionChangeType.CREATION.getName ()) ;
contributionAudit.getChangeType () .getDefiningCode () .setCodeString (String.

—valueOf (ContributionChangeType.CREATION.getCode()));

// Create contribution dto
ContributionCreateDto contribution = new ContributionCreateDto();
contributionCreateDto.setAudit (contributionAudit) ;

(continues on next page)
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contributionCreateDto.setVersions (originalVersions);

// Save contribution
VersionUid versionUid = openEhrClient.contributionEndpoint (ehr).
—saveContribution (contribution);

Create contribution using ContributionBuilder

Key objectives of the ContributionBuilder are to hide much of the complexity and make the con-
tribution easy to create. To start working with a ContributionBuilder is needed an instance of the
composition and audit details. ContributionBuilder currently supports only composition with create/
update/delete change types.

Note: Please provide data to all fields, which are required as per openEHR Reference Model. Otherwise the backend
server will reject the payload as invalid.

Create contribution with addition of new composition and save contribution

// Composition must inlude audit details
Composition composition = [..]

// Create contribution audit details

AuditDetails audit = [..]

// Minimum required data for audit is setting change type see below
audit.getChangeType () .setValue (ContributionChangeType.CREATION.getName ());
audit.getChangeType () .getDefiningCode () .setCodeString (String.

—valueOf (ContributionChangeType.CREATION.getCode()));

// Create contribution with composition creation change type
ContributionCreateDto contribution = ContributionBuilder.builder (audit)
.addCompositionCreation (composition)
Lbuild();

// Save contribution
VersionUid versionUid = openEhrClient.contributionEndpoint (ehr).
—saveContribution (contribution);

Create contribution with modification of composition and save contribution

// Composition must inlude audit details
Composition composition = [..]

// Create contribution audit details

AuditDetails audit = [..]

// Minimum required data for audit is setting change type see below
audit.getChangeType () .setValue (ContributionChangeType.MODIFICATION.getName ()) ;
audit.getChangeType () .getDefiningCode () .setCodeString (String.

—valueOf (ContributionChangeType .MODIFICATION.getCode()));

(continues on next page)
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// Create contribution with composition modification change type and mandatory to,
—contain version uid
ContributionCreateDto contribution = ContributionBuilder.builder (audit)
.addCompositionModification (composition)
Jouild();

// Save contribution
VersionUid versionUid = openEhrClient.contributionEndpoint (ehr) .
—saveContribution (contribution);

Create contribution with modification of composition using version uid and save contribution

// Composition must inlude audit details
Composition composition = [..]

// Retrieve composition version uid
String versionUid = composition.getVersionUid() .toString/()

// Create contribution audit details

AuditDetails audit = [..]

// Minimum required data for audit is setting change type see below
audit.getChangeType () .setValue (ContributionChangeType.CREATION.getName ()) ;
audit.getChangeType () .getDefiningCode () .setCodeString (String.

—valueOf (ContributionChangeType.CREATION.getCode()));

// Create contribution with composition modification change type and version uid
ContributionCreateDto contribution = ContributionBuilder.builder (audit)
.addCompositionModification (composition, versionUid)
.build();

// Save contribution
VersionUid versionUid = openEhrClient.contributionEndpoint (ehr).
—saveContribution (contribution);

Create contribution with deletion of composition save contribution

// Composition must inlude audit details
Composition composition = [..]

// Retrieve composition version uid
String versionUid = composition.getVersionUid() .toString()

// Create contribution audit details

AuditDetails audit = [..]

// Minimum required data for audit is setting change type see below
audit.getChangeType () .setValue (ContributionChangeType.DELETED.getName ()) ;
audit.getChangeType () .getDefiningCode () .setCodeString (String.

—valueOf (ContributionChangeType .DELETED.getCode())) ;

// Create contribution with composition deletion change type
ContributionCreateDto contribution = ContributionBuilder.builder (audit)
.addCompositionDeletion (versionUid)

(continues on next page)
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.build();

// Contribution Saved
VersionUid versionUid = openEhrClient.contributionEndpoint (ehr).
—saveContribution (contribution);

Create contribution with various compositions and save contribution

Contribution may include any number of compositions with different change type see below an example

// Compositions must inlude audit details
Composition firstComposition = [..]
Composition secondComposition = [..]

// Create contribution audit details

AuditDetails audit = [..]

// Minimum required data for audit is setting change type see below
audit.getChangeType () .setValue (ContributionChangeType.CREATION.getName ()) ;
audit.getChangeType () .getDefiningCode () .setCodeString (String.

—valueOf (ContributionChangeType.CREATION.getCode()));

// Create contribution with composition creation change type

ContributionCreateDto contribution = ContributionBuilder.builder (audit)
.addCompositionCreation (firstComposition)
.addCompositionModification (secondComposition)
Lbuild();

// Save contribution
VersionUid versionUid = openEhrClient.contributionEndpoint (ehr) .
—saveContribution (contribution) ;

4.2.2 Generator module

Warning: WIP

Reference documentation of the generator module.

Usage

The generator can be used to create Java classes representing a given openEHR template.
After locally building the SDK withmvn clean install a generator .jar is available.

To generate and entity class from a template generally use:

java —-jar generator-version.jar

-h show help

-opt <arg> path to opt file

-out <arg> path to output directory
-package <arg> package name
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In a custom use case the generation could look like:

java -Jjar generator/target/generator-SVERSION.jar -opt ../SPATH TO TEMPLATE/ehrbase_
—blood_pressure_simple.de.v0.opt -out ../SOUTPUT_PROJECT/src/main/java -package org.
—~SOUTPUT_PACKAGES.opt

4.2. Reference
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Load Testing

This section describes the load testing process used to test EHRBASE.

5.1 Testehr

Testehr is a Groovy script used to bomb any openEHR compliant server, following this flow:
e user provides parameters

— ehrs: number of EHRSs to be created

template: valid operational template

compositions: number of COMPOSITIONS to be committed

aql: valid AQL query, associated with the given template

scaleTemplates: optional, number of templates to use

Pseudo-code:

for (i in 1..scaleTemplates)
{

ehrsCreated = []
testTemplate = copyAndChangeId(template)

if (!server.templateExists (testTemplate))
{

server.templateUpload (testTemplate)
}

for (j in 1..ehrs)
{
ehrsCreated << server.createEhr(...)

}

(continues on next page)
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commitTime = getTime ()

for (k in 1..compositions)

{
compo = generateComposition(testTemplate)
ehr = ehrsCreated.pick()
server.commitComposition (ehr, compo)

}

commitTime = getTime () - commitTime // elapsed time

aqglTimes = []
for (n in 1.. repeatAql)
{

aglTime = getTime ()
server.runAqgl (agl)
aglTime = getTime () - aglTime // elapsed time

aglTimes << aqglTime

}

[aglTimeMax, aglTimeMin, aglTimeAvg] = calculateMaxMinAvg(aqlTimes)

For instance, if you provider these parameters:
e ehrs =100
¢ compositions = 20
¢ scaleTemplates = 3
* repeatAql =5

The script will do 3 loops over 3 different templates (it’s the same template but has different ID), will create 100
EHRs, and commit 20 COMPOSITIONS, distributed between the 100 EHRs (the ehrsCreated.pick() is random). In
general, you might want to provide compositions >> ehrs (much greater then). Then an AQL query will be executed
‘repeatAql’ times, and the max, min and avg execution times will be calculated.

5.2 Script execution

You need Gradle (https://gradle.org/) to be installed to build, package and run. This was tested with Gradle 6.4.1.
* §$ gradle clean // clean the build
* $ gradle build // compiles
* § gradle fatJar // packages generating a .jar file with all the dependencies (standalone)

e $ gradle run —args="-ehrs 100 -template src/main/resources/opts/LabResultsl.opt -compositions 20 -aql
src/main/resources/queries/LabResults1.json” // run the script

Note: gradle run will build the script.
If you built the fatJar, you can run it anywhere without gradle:

* $ java -jar build/libs/load-testehr-all.jar -ehrs 10 -template src/main/resources/opts/LabResultsl.opt -
compositions 20 -aql src/main/resources/queries/LabResults1.json
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CHAPTER O

FHIR Bridge

This section gives information about the FHIR-Bridge

Please also see the openEHR SDK Github repository.

6.1 Overview

The FHIR Bridge is a component designed as a broker between an HL7 FHIR client and an openEHR server. It contains
several ad-hoc integrations for creating, searching and getting data using the FHIR formats in the front-end and the
openEHR data structures in the backend. It helps to transform data in the FHIR format to openEHR compositions.
It implements FHIR endpoints based on the HAPI FHIR implementation, validates incoming data, transforms data
from FHIR to openEHR (based on manually created data mapping classes), stores the FHIR resources in an internal
database (including a status information regarding the transformation) and also provides functions to get data back
out from an openEHR data repository (GET and FHIR Search). For the COVID-19 platform, the focus lies on the
integration of the GECCO data set, the German COVID-19 consensus data set.

You can clone the project from https://github.com/ehrbase/fhir-bridge

6.1.1 Design decisions
1. Each integration is designed and developed ad-hoc, there is no generic solution to map FHIR into openEHR and
viceversa.

2. On the FHIR side the type of resource is needed, and a correspondent profile. For some resources there might
not be a profile available, which is not ideal since semantics for data mapping depend on speicifc FHIR profiles.

3. On the openEHR side, the Operational Templates are needed (OPT).
4. Data mappings are mainly done between a FHIR profie and an openEHR OPT.

5. To support the ‘create’ FHIR operation, a mapping should be designed and implemented to receive a FHIR
resource, map it’s data to an openEHR COMPOSITION, and submit that COMPOSITION to the openEHR
Server.
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6. To support the ‘search’ FHIR operation, an openEHR query (AQL) should be designed to get the required data
from the openEHR Server to map to FHIR resources to be retrieved. We chosen to return the COMPOSI-
TION.uid as the FHIR resource id.

7. To support the ‘read’ FHIR operation, we use the COMPOSITION.uid retrieved as the FHIR resource id in the
search, as the FHIR resource identifier to get the individial resource.

6.1.2 Architecture Overview

FHIR Bridge E
«REST Interface» <REST Interface»
O)——coisc— CDISC Provider =4 CDISC 2 openEHR Mapper [
Use E
Use use” \ k openEHR SDK. =
2] Cuse
Spring Boot Application |
o vse EHRba: £]
: se
use”” “lse 2] ]
EHRbase Service «databases
£ Postgres DB
S «REST Interface» o) «REST Interfaces
>_FH‘R—’ FHIR Provider FHIR 2 epenEHR Mapper

ujse ‘_use"' B \Q\
Voo

]

L-tse>> «databasex Remote Terminology
Postgres DB Server Validation

\

1
\

«Remote Terminology 3 |
Servers

Ontoserver

«FHIR Server»
HAPI FHIR

The FHIR bridge is mainly implemented over Spring Boot (application + configuration), using HAPI FHIR to process
all FHIR related requests, expose API endpoints (via “resource providers”) and support all FHIR resource structures.
Currently, the FHIR Bridge implements endpoints for HL7 FHIR (R4) in accordance with the German Corona Con-
sensus Data Set (GECCO) and the profiles and resources of the Medical Informatics Initiative.

The controller forward the data to the mapping classes which mainly use the openEHR Software Development Kit
(SDK) for conducting the mapping and transformation. The SDK has a code generator which allows to automatically
generate Java classes from openEHR Templates (using the Operational Template Format (OPT)). These generated
classes can be directly incorporated to build objects representing a human-friendly format for handling openEHR
data. Moreover, the SDK encapsulates the REST calls of the official openEHR REST API and provides convenience
functions that are implemented within the Mapper and the EHRbase Service components.

6.1.3 Extensibility

Above figure shows the ability of the FHIR Bridge to implement endpoints for further data formats. As the application
is based on Spring Boot, it is possible to add new services using the same application and configuration. Such a
mapping, for example for CDISC ODM or HL7 CDA. To achieve this, there is only the need to add a new Spring Rest
Service with the expected parameters and a corresponding Mapper component. The other components can be re-used.
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6.1.4 Testing

We preparated a set of HTTP requests to be able to tests different services of the FHIR bridge. The requests work on

Insomnia REST Client (https://insomnia.rest/).

Just install Insomnia, and import this file: https://github.com/ehrbase/fthir-bridge/blob/develop/src/test/resources/

Insomnia_2020-07-27.json
Both, the openEHR server (EHRBASE) and FHIR bridge need to be running to be able to test.

6.2 Installation

e Install Java 11 (preferably https://adoptopenjdk.net/)

— Check for correct version:

javalc] -version

— for Linux: https://adoptopenjdk.net/installation.html#linux-pkg

sudo apt-get install adoptopenjdk-1l-hotspot
sudo apt-get install adoptopenijdk-11l-hotspot-jre

* Install Maven 3
— Instructions: https://maven.apache.org/install.html

— Check for correct version:

mvn —--version

— for Linux:

# in (.bashrc)

# 2020-08-05 add maven to path
export PATH="/home/birgit/local/apache-maven-3.6.3/bin:$PATH"
$ source ~/.bashrc

* install git / git bash

« install docker

sudo apt-get install docker

¢ Install IntelliJ (or similar) if necessary

sudo snap install intellij-idea-community —--classic

» Linux: don’t forget to set path variables

# 1in (.bashrc)

# 2020-08-05 add maven to path

export PATH="/home/USERNAME/local/apache-maven-3.6.3/bin:$PATH"

export PATH="/home/USERNAME/Desktop/num/Installer/jdk-11.0.8+10/bin:$PATH"
export JAVA_HOME="/home/USERNAME/Desktop/num/Installer/jdk-11.0.8+10"

* Windows: set path (if not automatically done):

6.2. Installation
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PATH="C:\Program Files\AdoptOpenJDK\jdk—-11.0.7.10-hotspot\bin"
PATH="C:\Program Files\apache-maven-3.6.3-bin\apache-maven-3.6.3\bin"
JAVA_HOME="C:\Program Files\AdoptOpenJDK\Jjdk-11.0.7.10-hotspot\"
JAVA_TOOL_OPTIONS="-Dfile.encoding=UTF8"

6.3 Database for Audit Logs in FHIR Bridge

1. add config/application.yml to the root folder of thir-bridge

2. with the following properties:

ehrbase:
address: localhost
port: 8080
path: /ehrbase/rest/openehr/vl/
spring:
datasource:
url: jdbc:postgresgl://localhost:9999/fhir bridge
username: fhir bridge
password: fhir bridge
3. run docker run —--name fhirdb —-e POSTGRES_PASSWORD=fhir_bridge -e

POSTGRES_USER=fhir_bridge -d -p 9999:5432 postgres

4. run thir-bridge

6.4 Do the mapping

If not further mentioned, the paths are relative to fhir-bridge/src/main/java/org/ehrbase/
fhirbridge ## Prepare setup

6.4.1 Create new branch

Each change to the FHIR bridge should have a ticket created, explaining the change. Create a new feature branch with
ticket number like: feature/123_awesome_new_feature, where 123 stands for the issue number

# optional: make a new checkout

git clone git@github.com:ehrbase/fhir-bridge.git
# default:

cd fhir-bridge

git checkout -b [BRANCH-NAME ]

# At the first push:

git push -u origin [BRANCH-NAME ]

# For later pushes:

git push

6.4.2 Start docker

Start docker, the erhdb and the £hirdb if they don’t already run. For example (Birgit 2020-10-16)
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docker rm ehrdb

docker rm ehrbase

docker run --name ehrdb --network ehrbase-net -e POSTGRES_PASSWORD=postgres -d -p,_,
—5432:5432 ehrbase/ehrbase-postgres:latest

docker run —--name ehrbase --network ehrbase-net -d -p 8080:8080 -e DB_
—URL=jdbc:postgresql://ehrdb:5432/ehrbase —e DB_USER=ehrbase —-e DB_PASS=ehrbase -e
—AUTH_TYPE=none -e SYSTEM_ALLOW_TEMPLATE_OVERWRITE=true -e SERVER_NODENAME=local.
—ehrbase.org ehrbase/ehrbase:latest

docker run -p 9999:5432 --name fhir-bridge -e POSTGRES_PASSWORD=fhir_ bridge -e_
—POSTGRES_USER=fhir_bridge -d postgres

6.4.3 Build

Build the current fhir-bridge

mvn clean install

6.4.4 IDE

Load project into development environment

* especially for eclipse: as a Maven project

Add external files

The following files must be copied into the respective target directories.
¢ FHIR data structure (XML format)
— Target directory fhir-bridge/src/main/resources/profiles
— Source https://simplifier.net/ForschungsnetzCovid- 19 (under Resources/Observation)

» FHIR observation sample file (JSON format)

Target directory fhir-bridge/src/test/resources/Observation

Source https://simplifier.net/ForschungsnetzCovid- 19/~resources?thir Version=R4&sortBy=RankScore_
desc

You can set a filter to the Examples

Caution:

* the profile must be a profile from simplifier-Covid 19, fitting to the profile you just downloaded

+ the profile must have a working UUID (like subject: { reference: Patient/
07£602e0-579e-4fe3-95af-381728b£f0d49 })

» QOperational template (OPT format)
— Target directory fhir-bridge/src/main/resources/opt
— Source http://88.198.146.13/ckm/projects/1246.152.26/resourcecentre (GECCO Core)
— Check the OPT in Pablos Tool: toolkit.cabolabs.com

* Remember to check the downloaded files for content and syntax errors.

* Here you can check your syntax
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— Check for xml: https://xmllint.com/en

— Check for json: https://jsonlint.com/

Design the mapping

* Design the mapping by looking for 1..1 in the Fhir-profile and the fields in the OPT.
* Example https://drive.google.com/file/d/1naGVhto6efWfF2sDoO86pY TnaUiiMq3J/view ?usp=sharing

6.4.5 Structure Definition (Enum)

e copy the Fhir-Url from resources/profiles/ [TEMPLATE] .opt to fhir/Profile. java

<StructureDefinition xmlns="http://hl7.o0rg/fhir">

<url value="https://www.netzwerk-universitaetsmedizin.de/fhir/StructureDefinition/
—body-height" />

<name value="BodyHeight" />

« if your FHIR-observation-sample-file contains an extension, add its Profile URL, too.

e Add anentryin /config/util/OperationalTemplateData. java with the name of the opt-file and
the template_id-value

# Koerpergroesse.opt
[...]
<template_id>
<value>KdérpergroBe</value>
</template_id>

HEART_RATE ("", "Koerpergroesse.opt", "KorpergroBe"),

6.4.6 Use the SDK generator to create new classes from the operational template

* (Windows example started from the path :code:‘. . /openEHR_SDK/generator/target)

java

—Jjar generator-0.3.7.7jar

-opt ../../../fhir-bridge/src/main/resources/opt/Atemfrequenz.opt
-out ../../../fhir-bridge/src/main/java

-package org.ehrbase.fhirbridge.opt

 Linux example (only resource-opt needs to be adapted)

java —jar ../openEHR_SDK/generator/target/generator-0.3.7.Jjar —-opt src/main/resources/
—opt/KlinischeFrailty.opt -out src/main/java/ -package org.ehrbase.fhirbridge.opt

* Note: Ignore error message regarding missing language packages (temporary problem; TerminologyProvider).
» Refresh project in the development environment

* New classes and structures (example breathing rate)
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$ opt/breathingfrequencycomposition
BreathrateComposition. java
BreathrateCompositionContainment. java
definition
t:: RespiratoryRateObservation. java
RespiratoryRateObservationContainment. java

Structure Definition (Enum)

¢ copy the Fhir-Url from resources/profiles/ [TEMPLATE] .opt to fhir/Profile. java

<StructureDefinition xmlns="http://hl7.o0rg/fhir">

<url value="https://www.netzwerk-universitaetsmedizin.de/fhir/StructureDefinition/
—body-height" />

<name value="BodyHeight" />

« if your FHIR-observation-sample-file contains an extension, add its Profile URL, too.

e Add anentryin /config/util/OperationalTemplateData. java with the name of the opt-file and
the template_id-value

# Koerpergroesse.opt
[...]
<template_id>
<value>Kdrpergrdbe</value>
</template_id>

HEART_RATE ("", "Koerpergroesse.opt", "Korpergrobe"),

6.4.7 Use the SDK generator to create new classes from the operational template

* (Windows example started from the path :code:‘. . /openEHR_SDK/generator/target)

java

—Jjar generator-0.3.7.jar

-opt ../../../fhir-bridge/src/main/resources/opt/Atemfrequenz.opt
-out ../../../fhir-bridge/src/main/java

-package org.ehrbase.fhirbridge.opt

* Linux example (only resource-opt needs to be adapted)

java -Jjar ../openEHR_SDK/generator/target/generator-0.3.7.Jjar -opt src/main/resources/
—opt/KlinischeFrailty.opt -out src/main/java/ -package org.ehrbase.fhirbridge.opt

» Note: Ignore error message regarding missing language packages (temporary problem; TerminologyProvider).
* Refresh project in the development environment

* New classes and structures (example breathing rate)

$ opt/breathingfrequencycomposition
BreathrateComposition. java
BreathrateCompositionContainment. java
definition
t:: RespiratoryRateObservation. java
RespiratoryRateObservationContainment. java
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6.5 Flows

6.5.1 ‘Create’ operation internal flow

To process a ‘create resource’ request, the FHIR bridge receives the FHIR resource, already parsed to an object, on
a ‘resource provider’ (like https://github.com/ehrbase/fhir-bridge/blob/develop/src/main/java/org/ehrbase/fhirbridge/
fhir/provider/ObservationResourceProvider.java).

The method annotated with @Create will be the one that receives the resource object. For instance, in ObservationRe-
sourceProvider, the method will be:

@Create
@SuppressWarnings ("unused")
public MethodOutcome createObservation (@ResourceParam Observation observation)

If the resource complies with a profile, a check for the profile is done: is the profile supported by the FHIR bridge?
Because of that step, each time a new mapping is added, the profile should also be added to FHIR bridge.

Then the resource is mapped to the correspondent COMPOSITION, depending on the FHIR profile, we determine
which COMPOSITION should be created. Each type of COMPOSITION is determined by an OPT. This is why a
profile is needed for each FHIR resource: if we don’t have a profile, a resource could really be mapped to differnt
OPTs.

We created one mapping class for each FHIR profile/OPT pair, in which we implement the bidirectional mappings. For
instance, for the ‘body temperature’ FHIR profile, we have a FhirObservationTempOpenehrBodyTemperature class
that implements the FHIR -> openEHR mapping. So we can pass the observation object and get the correspondent
openEHR COMPOSITION instance. That class implements the mappings designed at design time.

Once we have a COMPOSITION instance, the client library is used to commit the COMPOSITION to the openEHR
Server. This operation returns the UID of the COMPOSITION created in the server.

Finally, if everything worked correctly, the FHIR client should get a successful response.

6.5.2 ‘Search’ operation internal flow

To process a ‘search resource’ request, the FHIR bridge receives the search request on a ‘resource provider’
(like https://github.com/ehrbase/thir-bridge/blob/develop/src/main/java/org/ehrbase/fhirbridge/thir/provider/
ObservationResourceProvider.java).

The method annotated with @Search is the one doing the processing. For instance in ObservationResourceProvider,
the method will be:

@Search

@SuppressWarnings ("unused")

public List<Observation> getAllObservations (
@OptionalParam (name="_profile") UriParam profile,
@RequiredParam (name=Patient.SP_IDENTIFIER) TokenParam subjectId,
@OptionalParam (name=0Observation.SP_DATE) DateRangeParam dateRange,
@OptionalParam (name=0Observation.SP_VALUE_QUANTITY) QuantityParam gty,
@OptionalParam (name="bodyTempOption") StringParam bodyTempOption

)

Note: the parameters for the search are defined arbitrarily, it depends on the resource type and the requirements of the
client.

For observations, we allow to search by patient identifier, date range, value of the observation (only quantities for
now). Because we have many profiles for the observation resource, we also need a profile paramter as a filter. The
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‘bodyTempOption’ parameter is just a test to evaluate how different implementations of the search functionality work,
it will be removed in the future.

More about search parameters: https://hapifhir.io/hapi-fhir/docs/server_plain/rest_operations_search.html

When the method receives the requests, it checks the profile parameter to choose the right handler for the search. For
instance, if the profile is ‘http://hl7.org/thir/StructureDefinition/bodytemp’, this method will be resolving the search:

List<Observation> processSearchBodyTemperature2 (TokenParam subjectId, DateRangeParam
—dateRange, QuantityParam qty)

‘What the search resolution does is:

1. creates an AQL query using the filters and search parameters, this is ad-hoc per FHIR profile and openEHR
OPT.

2. executes the AQL query in EHRBASE to get the matching data (should be enough the data to fill the FHIR
resources to be retrieved)

the openEHR query results are processed, mapping the openEHR data to the FHIR resource structure
each FHIR resource is stored in a list to be retrieved

the ‘resource provider’ receives the list and returns it

S

HAPI FHIR does the work of serializing that list to JSON, and that is what is retrieved to the FHIR client

6.5.3 ‘Read’ operation internal flow

To process a ‘read resource’ request, the FHIR bridge receives the get request on a ‘resource provider’
(like https://github.com/ehrbase/fhir-bridge/blob/develop/src/main/java/org/ehrbase/fhirbridge/thir/provider/
ConditionResourceProvider.java).

The method annotated with @Read is the one doing the processing. For instance in ConditionResourceProvider, the
method will be:

@Read ()
@SuppressWarnings ("unused")
public Condition getConditionById(@IdParam IdType identifier)

The logic on this one is similar to the search but simpler, since there is only one resource to be retrieved, and the search
params are just one: the resource identifier. So a similar AQL query like the one used for the serach is used to get a
COMPOSITION by identifier, we also check that complies with a specific OPT.

The query results are processed, mapping to a FHIR resource and returning that. HAPI FHIR serializes the resource
to JSON and delivers that to the FHIR client.

If the query results are empty, the FHIR bridge returns a 404 Not Found.
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CHAPTER /

Terminology Validation

This section provides information about external terminology validation using remote terminology services.

7.1 Introduction

Since the last version of the openEHR SDK, EHRbase now offers the validation of external terminologies in addition
to local and openehr ones.

This feature is based on constraints defined in the openEHR templates and allows to validate every single coded
elements in a composition.

The following example demonstrates how to define the constraint in order to validate a coded element based on the
standard value set http://hl17.0rg/fhir/ValueSet/surface define in HL7 FHIR.

<attributes xsi:type="C_SINGLE_ATTRIBUTE">
<rm_attribute_name>defining_code</rm_attribute_name>
<existence>
<lower_included>true</lower_included>
<upper_included>true</upper_included>
<lower_unbounded>false</lower_unbounded>
<upper_unbounded>false</upper_unbounded>
<lower>1</lower>
<upper>1</upper>
</existence>
<children xsi:type="C_CODE_REFERENCE">
<rm_type_name>CODE_PHRASE</rm_type_name>
<occurrences>
<lower_included>true</lower_ included>
<upper_included>true</upper_included>
<lower_unbounded>false</lower_ unbounded>
<upper_unbounded>false</upper_unbounded>
<lower>1</lower>
<upper>1</upper>
</occurrences>

(continues on next page)
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<node_id/>
<referenceSetUri>terminology://fhir.hl7.org/ValueSet/Sexpand?url=http://hl7.
—org/fhir/vValueSet/surface</referenceSetUri>
</children>
</attributes>

According to the constraint defined above, a valid composition should look like (using a valid code coming from
http://hl7.org/thir/ValueSet/surface):

"value": {
"_type": "DV_CODED_TEXT",
"value": "Buccal",
"defining code": ({
"_type": "CODE_PHRASE",
"terminology_id": {
"_type": "TERMINOLOGY_ID",
"value": "http://hl7.org/fhir/ValueSet/surface"
}!
"code_string": "B"

Otherwise the submitted composition will be rejected by EHRbase indicating the error.

Note: The external terminology validation API available in the openEHR SDK module provides a generic mechanism
that could be extended to support any remote terminology service.

However, please note that current implementation only supports FHIR terminology server.

7.2 Configuration

The following subsections provide information on the configuration of the external terminology validation in EHRbase.

7.2.1 Configuring EHRbase

EHRbase supports the following properties in order to properly configure the feature:

Key Default Description

Value
validation.external-terminology. false Whether to enable external terminology vali-
enabled dation feature.
validation.external-terminology. false Indicates if validation should pass in case of
fail-on-error connection error.
validation.external-terminology. External terminology provider details.
provider.x

The following application.yml illustrates how to configure the provider details:
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# External Terminology Validation Properties
validation:
external-terminology:
enabled: true
fail-on-error: true
provider:
fhir-server-1:
type: fhir
url: https://r4.ontoserver.csiro.au/fhir
# fhir-server-2:

He

type: fhir
# url: https://localhost:9876/fhir

* It is possible to register one or several providers.
* As mention above, fhir is the only type currently supported.

* The url property is the base URL of the terminology server.

7.2.2 Using provider with Two-Way SSL

If the remote terminology server requires to establish a communication channel using Two-Way SSL (Mutual Authen-

tication), EHRBase can setup the SSL context used by HTTP client with the following configuration properties:

Key Default Description

Value
client.ssl.enabled false Whether to enable SSL support.
client.ssl.key-password Password used to access the key in the key store.
client.ssl.key-store Path to the key store.
client.ssl.key-store-password Password used to access the key store.
client.ssl.key-store-type Type of the key store.
client.ssl.trust-store Path to the trust store.
client.ssl. Password used to access the trust store.
trust-store—-password
client.ssl.trust-store-type Type of the trust store.

The following application.yml illustrates how to configure the SSL context:

# SSL Properties (used by Spring WebClient and Apache HTTP Client)
client:
ssl:
enabled: true
key-password: MySecretPassword
key-store: C:/ehrbase/config/keystore.pl2
key-store-password: Azertyl23456
key-store-type: pkcsl2
trust-store: C:/ehrbase/config/truststore.pl2
trust-store-password: Qwertyl23456
trust-store-type: pkcsl2

7.2. Configuration
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CHAPTER 8

Flat

Warning: WIP

This section gives information about the Flat format.

Please also see the openEHR Simplified Information Model ‘B’.

Note: All examples are based on the EHRbase Conformance template. Example flat compositions can
be found at https://github.com/ehrbase/openEHR_SDK/tree/develop/test-data/src/main/resources/composition/flat/
simSDT/conformance.

8.1 General Description

Warning: WIP (Work In Progress)

The Flat format offers a simplified representation of an openEHR Composition. Data is represented as a map of human
readable paths to values.

{

"ctx/language": "de",

"ctx/territory": "US",

"ectx/time": "2021-04-01T12:40:31.418954+02:00",

"ctx/composer name": "Silvia Blake",
"conformance—-ehrbase.de.v0/context/start_time": "2021-12-21T14:19:31.649613+01:00",
"conformance-ehrbase.de.v0/context/setting|code": "238",
"conformance—-ehrbase.de.v0/context/setting|value": "other care",
"conformance—-ehrbase.de.v0/context/setting|terminology": "openehr",

(continues on next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_quantity|unit": "unit"

}

8.1.1 Web-Template

The Flat format is based on a simplified representation of a template, the so called __Web-Template__.

To get one from a template, call the get Web-template Endpoint.

{
GET http://localhost:8080/ehrbase/rest/ecis/vl/template/{templateld}

Or alternatively export from Archetype Designer (https://tools.openehr.org/) by selecting “Export Web Template” in
the export button dropdown.

The result will look something like this:

{

"templateId": "conformance-ehrbase.de.v0",
"semVer": "1.0.0",
"version": "2.3",
"defaultLanguage": "en",
"languages": [
"en"
]I
"tree": {
"id": "conformance-ehrbase.de.v0",
"name": "conformance-ehrbase.de.vO0",
"localizedName": "conformance-ehrbase.de.v0",
"rmType": "COMPOSITION",
"nodeId": "openEHR-EHR-COMPOSITION.conformance_composition_.vO0",
"min": 1,
"max": 1,
"aglPath": "",
"children": |
{
"id": "conformance_section",
"name": "conformance section",
"localizedName": "conformance section",
"rmType": "SECTION",
"nodeId": "openEHR-EHR-SECTION.conformance_section.v0",
"min": O,
"max": 1,
"aglPath": "/content [openEHR-EHR-SECTION.conformance_section.v0]",
"children": |
{
"id": "conformance_observation",
"name": "Conformance Observation",
"localizedName": "Conformance Observation",
"rmType": "OBSERVATION",
"nodeId": "openEHR-EHR-OBSERVATION.conformance_observation.v0",

(continues on next page)
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"min": O,
"max": 1,
"aglPath": "/content [openEHR-EHR-SECTION.conformance_section.v0]/
—items [openEHR-EHR-OBSERVATION.conformance_observation.v0]",
"children": |
{
"id": "any_event",
"name": "Any event",
"localizedName": "Any event",
"rmType": "EVENT",
"nodeId": "at0002",
"min": O,
"max": -1,
"aglPath": "/content [openEHR-EHR-SECTION.conformance_section.v0]/

—items [openEHR-EHR-OBSERVATION.conformance_observation.v0]/datal[at0001]/
—~events[at0002]",

"children": [
{
"id": "dv_qguantity",
"name": "DV_QUANTITY",
"localizedName": "DV_QUANTITY",
"rmType": "DV_QUANTITY",
"nodeId": "at0008",
"min": O,
"max": 1,
"aglPath": "/content [openEHR-EHR-SECTION.conformance_section.v0]/

—items [openEHR-EHR-OBSERVATION.conformance_observation.v0]/datal[at0001]/
—events[at0002] /data[at0003]/items[at0008] /value",

"inputs": [

{
"suffix": "magnitude",
"type": "DECIMAL"

}I

{
"suffix": "unit",
"type": "CODED_TEXT"

8.1.2 Flat Path

To build a Flat Path:
* concatenate the content from the id fields from the Web-Template hierarchy together

« if an element is multi-valued, add an index to the path, e.g. :0
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* once at a data value leaf node, use “I” to select the appropriate attribute

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity|unit": "unit"

}

8.1.3 RM-Attributes

Some attributes are not defined by the template, but by the Reference Model. If those are optional they are not part of
the Web-Template and are selected by “_attributeName”

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ normal_ range/lower|magnitude": 20.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_normal_range/lower|unit": "unit",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity/ normal_range/upper|magnitude": 66.6,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ normal_ range/upper|unit": "unit"

}

See RM-Mappings for details.

8.1.4 Context

To simplify the input, the flat formate offers the option to set context values, which set default values in the rm-tree.

{

"ctx/language": "de",

"ctx/territory": "US",

"ctx/time": "2021-04-01T12:40:31.418954+02:00",
"ctx/composer_name": "Silvia Blake"

}

See Context Information for details.

8.2 RM-Mappings

Warning: WIP

8.2.1 COMPOSITION

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_composition_class)

108 Chapter 8. Flat



https://specifications.openehr.org/releases/RM/latest/ehr.html#_composition_class

ehrbase Documentation

"conformance-ehrbase.de.v0/language|code": "en",
"conformance-ehrbase.de.v0/language|terminology": "ISO_639-1",
"conformance-ehrbase.de.v0/territory|code": "US",
"conformance—-ehrbase.de.v0/territory|terminology": "ISO_3166-1",
"conformance-ehrbase.de.v0/category|code": "433",
"conformance-ehrbase.de.v0/category|value": "event",
"conformance—-ehrbase.de.v0/category|terminology": "openehr",
"conformance—-ehrbase.de.v0/context/start_time": "2021-12-21T14:19:31.649613+01:00",
"conformance-ehrbase.de.v0/context/setting|code": "238",
"conformance—-ehrbase.de.v0/context/setting|value": "other care",
"conformance—-ehrbase.de.v0/context/setting|terminology": "openehr",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|unit": "unit",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—time":

"2021-12-21T16:02:58.0094262+01:00",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/language |code

AL "en",

"conformance—-ehrbase.

de

—+language |terminology":

"conformance—-ehrbase.

—": "UTF-8",

"conformance—-ehrbase.

de

de

—encoding|terminology":

"conformance-ehrbase.

}

de

.v0/composer |name" :

.v0/conformance_section/conformance observation/

"ISO_639-1",

.v0/conformance_section/conformance_observation/encoding|code

.v0/conformance_section/conformance_observation/

"IANA_character-sets",
"Silvia Blake"

{
"conformance—-ehrbase
—org::1",
"conformance-ehrbase
"conformance—-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance—-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance—-ehrbase
— "I
"conformance—-ehrbase
"conformance—-ehrbase
"conformance-ehrbase
—communication",
"conformance—-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance—-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance—-ehrbase
"conformance-ehrbase
"conformance-ehrbase

.de

.de
.de
.de
.de
.de
.de
.de
.de
.de
.de

.de
.de
.de

.de
.de
.de
.de
.de
.de
.de
.de
.de

.v0/context/_health_care_ facility|id":
.v0/context/_health_care_facility|id_scheme":
.v0/context/_health_care_facility|id_namespace":

.v0/context/_health_care_facility|name":
.v0/context/_participation:0|function":
.v0/context/_participation:0|mode":

.v0/context/_participation:0|name":
.v0/context/_participation:0|id":
.v0/context/_participation:0|id_scheme":
.v0/context/_participation:0|id_namespace":
.v0/context/start_time":
.v0/context/ end time":
.v0/context/ location":
.v0/context/setting|code":
.v0/context/setting|value":

.v0/_uid": "6e3a9506-b81c-4d74-a37£f-1464fb7106b2: :ehrbase.
.v0/language|code": "en",

.v0/language|terminology": "ISO_639-1",
.v0/territory|code": "US",

.v0/territory|terminology": "ISO_3166-1",
.v0/category|code": "433",

.v0/category|value": "event",

.v0/category|terminology": "openehr",

11909111’
"HOSPITAL-NS",
"HOSPITAL-NS

"Hospital",
"requester",
"face-to-face_

"Dr.
|l199"’

Marcus Johnson",

"HOSPITAL-NS",
"HOSPITAL-NS",
"2021-12-21T14:19:31.649613+01:00",
"2021-12-21T15:19:31.649613+01:00",
"microbiology lab 2",

"238",

"other care",

(continues on next page)
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"conformance-ehrbase.de
"conformance—-ehrbase.de

—dv_quantity|magnitude":

"conformance-ehrbase.de
—dv_quantity|unit":
"conformance—-ehrbase.de
—time":
"conformance—-ehrbase.de
—": "en",
"conformance-ehrbase.de
—language|terminology":
"conformance—-ehrbase.de
<~": "UTF-8",
"conformance—-ehrbase.de
—encoding|terminology":
"conformance—-ehrbase.
"conformance—-ehrbase.
"conformance—-ehrbase.
—b91a-9bba710f730e",
"conformance—-ehrbase.
"conformance—-ehrbase.
"conformance—-ehrbase.
"conformance-ehrbase.

}

.v0/_1link:0|type":
.v0/_1ink:0|meaning":
.v0/_1link:0|target":

.v0/composer |name" :
.v0/composer|id":
.v0/composer|id_scheme":
.v0/composer|id_namespace":

.v0/context/setting|terminology": "openehr",
.v0/conformance_section/conformance_observation/any_event:0/
65.9,
.v0/conformance_section/conformance_observation/any_event:0/

"unit",

.v0/conformance_section/conformance_observation/any_ event:0/

"2021-12-21T16:02:58.0094262+01:00",

.v0/conformance_section/conformance_observation/language |code

.v0/conformance_section/conformance observation/
"ISO_639-1",
.v0/conformance_section/conformance_observation/encoding|code

.v0/conformance_section/conformance_observation/

"IANA_character-sets",

"problem",

"problem related note",
"ehr://ehr.network/347a5490-55ee-4da9-

"Silvia Blake",
"1234-5678",

"UuID",
"EHR.NETWORK"

Flat Path Flat type RM Path | Re- Note
quired
/language CODE_PHRASE | language Yes
[territory CODE_PHRASE | territory Yes
/category DV_CODED_TEX] category yes
/composer PARTY _PROXY | composer | yes add ctx/composer_self:true to set composer to
PARTY_SELF
/context EVENT_CONTEXY context yes
/_link:i LINK links no
/_feeder_audit FEEDER AUDIT | feeder_audit no
/_uid STRING uid.value no
8.2.2 ADMIN_ENTRY
(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_admin_entry_class)
{
"conformance—-ehrbase.de.v0/conformance_section/conformance_admin_entry/dv_text": "DV_

—TEXT 56",
"conformance—-ehrbase.de
(_)Il: "en",
"conformance-ehrbase.de
—language|terminology":
"conformance—-ehrbase.de
L HUTF,SHI
"conformance—-ehrbase.de
—encoding|terminology":

.v0/conformance_section/conformance_admin_entry/language |code

.v0/conformance_section/conformance_admin_entry/

"ISO_639-1",

.v0/conformance_section/conformance_admin_entry/encoding|code

.v0/conformance_section/conformance_admin_entry/

"TANA_character—-sets"

(continues on next page)
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{
"conformance—-ehrbase.de
—TEXT 56",
"conformance—-ehrbase.de
": "en",
"conformance—-ehrbase.de
—language|terminology":
"conformance-ehrbase.de
"UTF-8",
"conformance—-ehrbase.de
—encoding|terminology":
"conformance-ehrbase.de.

—

".
—

—participation:0|function":

"conformance-ehrbase.de.
—participation:0|mode":
"conformance-ehrbase.de.
—participation:0|name":
"conformance—-ehrbase.de.
—participation:0[|id":
"conformance-ehrbase.de.

—participation:0|id_namespace":

"conformance—-ehrbase.de.

—participation:0|id_scheme":

"conformance-ehrbase.de.

—participation:1|function":

"conformance-ehrbase.de.
—participation:1|mode":
"conformance—-ehrbase.de.
—participation:1|name":
"conformance—-ehrbase.de.
—participation:1|id":
"conformance-ehrbase.de.

—participation:1|id_namespace":

"conformance-ehrbase.de.

—participation:1|id_scheme":

"conformance-ehrbase.de.
—id|type": "WORKFLOW",
"conformance-ehrbase.de.
—id|namespace":
"conformance—-ehrbase.de.
—id|id": "335645",
"conformance-ehrbase.de.
—id|id_scheme":
"conformance-ehrbase.de.

.v0/conformance_section/conformance_admin_entry/dv_text":

"DV

.v0/conformance_section/conformance_admin_entry/language |code

.v0/conformance_section/conformance_admin_entry/

"ISO_639-1",

.v0/conformance_section/conformance_admin_entry/encoding|code

.v0/conformance_section/conformance_admin_entry/

"IANA_character-sets",
v0/conformance_section/conformance_admin_entry/ other_
"requester",
v0/conformance_section/conformance_admin_entry/ other_
"face-to-face communication",
v0/conformance_section/conformance_admin_entry/_other_
"Dr. Marcus Johnson",
v0/conformance_section/conformance_admin_entry/ other_

"199|l’

v0/conformance_section/conformance_admin entry/ other_
"HOSPITAL-NS",
v0/conformance_section/conformance_admin_entry/_ other_
"HOSPITAL-NS",
v0/conformance_section/conformance_admin_entry/ other_
"performer",
v0/conformance_section/conformance_admin entry/ other_
"not specified",
v0/conformance_section/conformance_admin_entry/ other_
"Lara Markham",
v0/conformance_section/conformance_admin_entry/ other_

"198|l’

v0/conformance_section/conformance_admin entry/ other_
"HOSPITAL-NS",
v0/conformance_section/conformance_admin_entry/ other_
"HOSPITAL-NS",
v0/conformance_section/conformance_admin_entry/ work_flow_

v0/conformance_section/conformance_admin_entry/ work flow_

"HOSPITAL-NS",

v0/conformance_section/conformance_admin_entry/ work flow_

v0/conformance_section/conformance_admin_entry/ work_flow_

"HOSPITAL-NS",

v0/conformance_section/conformance_admin_entry/_ uid":

—"9fcclc70-9349-444d-b9cb-8£fa817697£5e",

"conformance—-ehrbase.de.

"problem",
"conformance-ehrbase.de.

—1link:0|meaning":

".
—

v0/conformance_section/conformance_admin_entry/_ link:0|type

v0/conformance_section/conformance_admin_entry/_

"problem related note",

"conformance—-ehrbase.de.v0/conformance_section/conformance_admin_entry/ link:0|target
—": "ehr://ehr.network/347a5490-55ee-4da9-b91a-9bba710£730e™",
"conformance-ehrbase.de.v0/conformance_section/conformance_admin_entry/_ feeder_audit/
—originating system audit|version_id": "final",
"conformance-ehrbase.de.v0/conformance_section/conformance_admin_entry/ feeder_audit/

w.e n n
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Flat Path Flat type RM Path Re- Note
quired
/language CODE_PHRASE | language Yes
/territory CODE_PHRASE | territory Yes
/subject PARTY_PROXY subject no will be set to PARTY_SELF if not explicitly
set
/_work_flow_id | OBJECT _REF work- no
flow_id
/_link:i LINK links no
/_feeder_audit FEEDER AUDIT | feeder_audit | no
/_uid STRING uid.value no

8.2.3 INSTRUCTION

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_instruction_class)

{

"conformance-ehrbase.de.v0/conformance section/conformance_instruction/current_
—activity/dv_text": "DV_TEXT 45",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ instruction/current_
—activity/timing": "R4/2022-01-31T10:00:00+01:00/P3M",
"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/current_
—activity/timing|formalism": "timing",

"conformance-ehrbase.de.v0/conformance section/conformance_instruction/dv_text": "DV_
—TEXT 91",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/expiry time":
—"2022-01-31T10:33:28.724259+01:00",
"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/narrative":
—"Human readable instruction narrative",
"conformance-ehrbase.de.v0/conformance_section/conformance_instruction/language |code
~": "en",

"conformance-ehrbase.de.v0/conformance section/conformance instruction/
—language|terminology": "ISO _639-1",
"conformance-ehrbase.de.v0/conformance_section/conformance_instruction/encoding|code
—": "UTF-8",

"conformance-ehrbase.de.v0/conformance_ section/conformance_ instruction/
—encoding|terminology": "IANA_character—-sets"

}

{
"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/current_
—activity/dv_text": "DV_TEXT 45",

"conformance-ehrbase.de.v0/conformance section/conformance_instruction/current
—activity/timing": "R4/2022-01-31T10:00:00+01:00/P3M",
"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/current_
—activity/timing|formalism": "timing",
"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/current_
—activity/action_archetype id": "/openEHR-EHR-CLUSTER.conformance_action.v0/",
"conformance-ehrbase.de.v0/conformance_ section/conformance_instruction/dv_text": "DV_
TEXT 91",
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"conformance-ehrbase.de.v0/conformance_section/conformance_instruction/expiry time":
—"2022-01-31T10:33:28.724259+01:00",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/narrative":
—"Human readable instruction narrative",

"conformance—-ehrbase.de.
—definition|value":
"conformance-ehrbase.de.
—definition|formalism":
"conformance—-ehrbase.de
—": "en
"conformance—-ehrbase.de
—language|terminology":
"conformance—-ehrbase.de
—": "UTF-8",

"conformance-ehrbase.de.
—encoding|terminology":
"conformance—-ehrbase.de.

—participation:0|function":

"conformance-ehrbase.de.
—participation:0|mode":
"conformance—-ehrbase.de.
—participation:0|name":
"conformance-ehrbase.de.
—participation:0|id":
"conformance-ehrbase.de.

—participation:0|id_namespace":

"conformance-ehrbase.de.

—participation:0|id_scheme":

"conformance-ehrbase.de.

—participation:1|function":

"conformance-ehrbase.de.
—participation:1|mode":

"conformance—-ehrbase.de.
—participation:1|name":

v0/conformance_section/conformance_instruction/_ wf

"wf_definition",

v0/conformance_section/conformance_instruction/_wf
"formalism",

.v0/conformance_section/conformance_instruction/

"IsSO_639-1",

v0/conformance_section/conformance_instruction/
"IANA_character-sets",
v0/conformance_section/conformance_instruction/_other_
"requester",
v0/conformance_section/conformance instruction/ other
"face-to-face communication",
v0/conformance_section/conformance instruction/_ other
"Dr. Marcus Johnson",
v0/conformance_section/conformance_instruction/_other_

l|199|v,

v0/conformance_section/conformance instruction/_ other
"HOSPITAL-NS",

v0/conformance_ section/conformance_ instruction/ other
"HOSPITAL-NS",
v0/conformance_section/conformance_instruction/_other_
"performer",
v0/conformance_section/conformance instruction/ other
"not specified",

v0/conformance section/conformance_instruction/ other
"Lara Markham",

.v0/conformance_section/conformance_instruction/language |code

.v0/conformance_section/conformance_instruction/encoding|code

"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/_other
—participation:1|id": "198",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/_other
—participation:1|id_namespace": "HOSPITAL-NS",
"conformance-ehrbase.de.v0/conformance section/conformance_ instruction/_ other
—participation:1|id_scheme": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/_guideline_
—id|type": "GUIDELINE",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/_guideline_
—id|namespace": "HOSPITAL-NS",
"conformance-ehrbase.de.v0/conformance_section/conformance_instruction/_guideline_
—id|id": "3445",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/_guideline_
—id|id_scheme": "HOSPITAL-NS",
"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/_work_flow_
—id|type": "WORKFLOW",
"conformance-ehrbase.de.v0/conformance section/conformance_ instruction/ work flow
—id|namespace": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/_work_flow_
—id|id": "335645",
"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/_work_flow_
—id|id_scheme": "HOSPITAL-NS",

"conformance-ehrbase.de.v0/conformance_ section/conformance_ instruction/_ uid":

—"9fcclc70-9349-444d-b9cb-8fa817697£5e", (continues on next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_instruction/_link:0|type
—": "problem",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ instruction/_
—1link:0|meaning": "problem related note",
"conformance-ehrbase.de.v0/conformance_section/conformance_instruction/_link:0|target
—": "ehr://ehr.network/347a5490-55ee-4da9-b9%91a-9bba710£730e™",
"conformance-ehrbase.de.v0/conformance section/conformance_instruction/_ feeder audit/
—originating system audit|version_id": "final",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/_feeder audit/

—originating system_audit|system_id": "orig"

}

Flat Path Flat type RM Path Re- Note

quired

/language CODE_PHRASE | language Yes

[/territory CODE_PHRASE | territory Yes

/narrative DV _TEXT narrative yes

/_expiry_time DV_DATE_TIME | expiry_time | Yes

/_wf definition | DV_PARSABLE wif_definition | no
/subject PARTY PROXY | subject no will be set to PARTY_SELF if not explicitly
set
/_guideline_id OBJECT _REF guideline_id | no
/_work_flow_id | OBJECT_REF workflow_id | no
/_link:i LINK links no
/_feeder_audit FEEDER _AUDIT | feeder_audit | no
/_uid STRING uid.value no

8.2.4 ACTION

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_evaluation_class)

{

"conformance—ehrbase.de.v0/conformance_section/conformance_action/dv_text": "dv_text
—in description",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/dv_text2": "dv_

—text in protocol",

"conformance—-ehrbase

.de.v0/conformance_section/conformance_action/ism transition/

—current_state|code": "532",
"conformance-ehrbase.de.v0/conformance section/conformance action/ism transition/
—current_state|value": "completed",

"conformance-ehrbase.de.v0/conformance_section/conformance_action/ism transition/

—current_state|terminology":
"conformance—ehrbase.de.v0/conformance_section/conformance_action/time":

—31T10:33:28.72414+01:00",

"conformance—-ehrbase.de.v0/conformance_section/conformance_action/language|code":

o
— 1,

"conformance-ehrbase.de.
—~language |terminology":
"conformance—-ehrbase.de.

S"UTF-8",

"conformance-ehrbase.de.
—encoding|terminology":

}

"openehr",

"2022-01-

"en

v0/conformance_section/conformance_action/
"ISO_639-1",
v0/conformance_section/conformance_action/encoding|code":

v0/conformance_section/conformance_action/
"TIANA_character-sets"”
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{

"conformance—-ehrbase.de.v0/conformance_section/conformance_action/dv_text": "dv_text
—in description",

"conformance-ehrbase.de.v0/conformance section/conformance action/dv_text2": "dv__
—text in protocol",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/ism_transition/
—current_state|code": "532",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/ism_transition/
—current_state|value": "completed",
"conformance-ehrbase.de.v0/conformance section/conformance action/ism transition/
—current_state|terminology": "openehr",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_instruction_
—details|path": "/content [openEHR-EHR-SECTION.conformance_section.v0]/items [openEHR-
—EHR-INSTRUCTION.conformance_instruction.v0]",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_instruction_
—details|composition_uid": "4cdc3017-d8c5-4cd3-9900-£3bb7171d006",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/_instruction_
—details|activity_ id": "activities[at0001]",
"conformance-ehrbase.de.v0/conformance section/conformance_action/time": "2022-01-
—31T10:33:28.72414+01:00",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/language|code": "en
‘—>"l

"conformance—ehrbase.de.v0/conformance_section/conformance_action/
—language|terminology": "ISO_639-1",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/encoding|code":
~"UTF-8",

"conformance-ehrbase.de.v0/conformance_section/conformance_action/
—encoding|terminology": "IANA character-sets",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/_other_
—participation:0|function": "requester",

"conformance-ehrbase.de.v0/conformance section/conformance_action/_ other
—participation:0|mode": "face-to-face communication",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_other
—participation:0|name": "Dr. Marcus Johnson",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/_other_
—participation:0|id": "199",

"conformance-ehrbase.de.v0/conformance section/conformance_action/ other
—participation:0|id_namespace": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_ other_
—participation:0|id_scheme": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_other_
—participation:1|function": "performer",

"conformance-ehrbase.de.v0/conformance_ section/conformance_action/_ other
—participation:1l|mode": "not specified",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_ other_
—participation:1|name": "Lara Markham",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/_other_
—participation:1|id": "198",
"conformance-ehrbase.de.v0/conformance_section/conformance_ action/_ other_
—participation:1|id _namespace": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_ other_
—participation:1|id_scheme": "HOSPITAL-NS",
"conformance-ehrbase.de.v0/conformance_section/conformance_action/_guideline_id|type
—": "GUIDELINE",
"conformance-ehrbase.de.v0/conformance_section/conformance_action/_guideline_
—id|namespace": "HOSPITAL-NS",
"conformance-ehrbase.de.v0/conformance_section/conformance_action/_guideline_id|id":
—"3445",
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"conformance-ehrbase.de.v0/conformance_section/conformance_action/_guideline_id|id_
—scheme": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_work_flow_id|type

—": "WORKFLOW",

"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_work_ flow

—id|namespace":

"HOSPITAL-NS",

"conformance-ehrbase.de.v0/conformance_section/conformance_action/_work_flow_id|id":

—"335645",

"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_work_flow id|id_
—scheme": "HOSPITAL-NS",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/_uid":"9fcclc70-

—9349-444d-b9cb-8£fa817697£5e",

"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_link:0|type":

—"problem",

"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_link:0|meaning":
—"problem related note",
"conformance-ehrbase.de.v0/conformance_section/conformance_action/_link:0|target":
—"ehr://ehr.network/347a5490-55ee-4da9-b9%91a-9bba710£730e",
"conformance-ehrbase.de.v0/conformance_section/conformance action/ feeder_ audit/

—originating_system_audit |version_id":

"final",

"conformance—-ehrbase.de.v0/conformance_section/conformance_action/ feeder_ audit/

—originating_ system_ audit|system_id": "orig"

}

Flat Path Flat type RM Path Re- Note

quired

/language CODE_PHRASE language Yes

/territory CODE_PHRASE territory Yes

/time DV _DATE TIME time YES

/ism_transition ISM_TRANSITION ism_transition | Yes

/_instruc- INSTRUC- instruc- no

tion_details TION_DETAILS tion_details

/subject PARTY_PROXY subject no will be set to PARTY_SELF if not ex-

plicitly set

/_guideline_id OBJECT_REF guideline_id no

/_work_flow_id OBJECT _REF workflow_id no

/_link:i LINK links no

/_feeder_audit FEEDER AUDIT feeder_audit no

/_uid STRING uid.value no

8.2.5 EVALUATION

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_evaluation_class)

{

"conformance-ehrbase.de
—text in data",
"conformance—-ehrbase.de

—text in protocol",

"conformance—-ehrbase.de

L llenH’

"conformance—-ehrbase.de

.v0/conformance_section/conformance_evaluation/dv_text2":

.v0/conformance_section/conformance_evaluation/dv_text": "dv_

n dV_

.v0/conformance_section/conformance_evaluation/language | code

.v0/conformance_section/conformance_evaluation/

—language |terminology":

"ISO_639-1",
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"conformance-ehrbase.de
. "UTF-8",

"conformance—-ehrbase.de
—encoding|terminology":

".

.v0/conformance_section/conformance_evaluation/encoding|code

.v0/conformance_section/conformance_evaluation/

"TIANA_character-sets"”

{
"conformance-ehrbase
—~text in data",
"conformance-ehrbase
—text in protocol",
"conformance-ehrbase

.de
.de

.de
"
"conformance—-ehrbase.de
—language|terminology":
"conformance-ehrbase.de
. "UTF-8",

"conformance—-ehrbase.de
—encoding|terminology":
"conformance—-ehrbase.de

"en",

"conformance-ehrbase.de.
—participation:0|mode":
"conformance—-ehrbase.de.
—participation:0|name":
"conformance-ehrbase.de.
—participation:0|id":
"conformance-ehrbase.de.

—participation:0|id_namespace":

"conformance—-ehrbase.de.

—participation:0|id_scheme":

"conformance-ehrbase.de.

—participation:1|function":

"conformance-ehrbase.de.
—participation:1|mode":
"conformance—-ehrbase.de.
—participation:1|name":
"conformance—-ehrbase.de.
—participation:1|id":
"conformance-ehrbase.de.

—participation:1|id_namespace":

"conformance—-ehrbase.de.

—participation:1|id_scheme":

.v0/conformance_section/conformance evaluation/dv_text":

.v0/conformance_section/conformance_evaluation/dv_text2":

"dv

" dV_

.v0/conformance_section/conformance_evaluation/language|code

.v0/conformance_section/conformance evaluation/

"ISO_639-1",

.v0/conformance_section/conformance_evaluation/encoding|code

.v0/conformance_section/conformance_evaluation/

"IANA_character-sets",

.v0/conformance_section/conformance evaluation/_ other
—participation:0|function":

"requester",
v0/conformance_section/conformance_evaluation/_other_
"face-to-face communication",
v0/conformance_section/conformance evaluation/ other_
"Dr. Marcus Johnson",

v0/conformance section/conformance_evaluation/ other

"199|l’

v0/conformance_section/conformance_evaluation/_other_
"HOSPITAL-NS",
v0/conformance_section/conformance_evaluation/_other_
"HOSPITAL-NS",

v0/conformance section/conformance_ evaluation/_ other
"performer",
v0/conformance_section/conformance_evaluation/_other_
"not specified",
v0/conformance_section/conformance_evaluation/_other_
"Lara Markham",

v0/conformance_ section/conformance_evaluation/_other

"198|l’

v0/conformance_section/conformance_evaluation/_other_
"HOSPITAL-NS",
v0/conformance_section/conformance_evaluation/_other_
"HOSPITAL-NS",

"conformance-ehrbase.de.v0/conformance_section/conformance_evaluation/_guideline_
—id|type": "GUIDELINE",
"conformance—-ehrbase.de.v0/conformance_section/conformance_evaluation/_guideline_
—~id|namespace": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_evaluation/_guideline_
—id|id": "3445",
"conformance-ehrbase.de.v0/conformance_section/conformance_evaluation/_guideline_
—id|id_scheme": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_evaluation/_work flow_
—id|type": "WORKELOW",
"conformance—ehrbase.de.v0/conformance_section/conformance_evaluation/_work_flow_
—id|namespace": "HOSPITAL-NS",
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"conformance-ehrbase.de.v0/conformance section/conformance_evaluation/ work_ flow
—id|id": "335645",
"conformance—ehrbase.de.v0/conformance_section/conformance_evaluation/_work flow_
—id|id_scheme": "HOSPITAL-NS",
"conformance—ehrbase.de.v0/conformance_section/conformance_evaluation/_uid":
—"9fcclc70-9349-444d-b9%cb-8fa817697f5e",
"conformance-ehrbase.de.v0/conformance_section/conformance_evaluation/_link:0|type":
—"problem",
"conformance—-ehrbase.de.v0/conformance_section/conformance_evaluation/_link:0|meaning

—": "problem related note",
"conformance-ehrbase.de.v0/conformance_section/conformance_evaluation/_link:0|target
—": "ehr://ehr.network/347a5490-55ee-4da9-b9%91a-9bba710£730e™",
"conformance-ehrbase.de.v0/conformance section/conformance_evaluation/_ feeder audit/
—originating system audit|version_id": "final",
"conformance—-ehrbase.de.v0/conformance_section/conformance_evaluation/_ feeder audit/
—originating_ system_audit|system_id": "orig"
}
Flat Path Flat type RM Path Re- Note
quired
/language CODE_PHRASE | language Yes
[territory CODE_PHRASE | territory Yes
/subject PARTY_PROXY subject no will be set to PARTY_SELF if not explicitly
set
/_guideline_id OBJECT REF guide- no
line_id
/_work_flow_id | OBJECT_REF work- no
flow_id
/_link:i LINK links no
/_feeder_audit FEEDER AUDIT | feeder_audit | no
/_uid STRING uid.value no

8.2.6 OBSERVATION

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_composition_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text_state": "DV_TEXT in State",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/dv_text": "dv_
—text in protocol",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—time": "2021-12-21T16:02:58.0094262+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/language|code
—": "en",

"conformance—ehrbase.de.v0/conformance_section/conformance_observation/
—language|terminology": "ISO_639-1",

(continues on next page)

118 Chapter 8. Flat



https://specifications.openehr.org/releases/RM/latest/ehr.html#_composition_class

ehrbase Documentation

(continued from previous page)

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/encoding|code

~": "UTF-8",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/
—encoding|terminology": "IANA character-sets"

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text_state": "DV_TEXT in State",
"conformance-ehrbase.de.v0/conformance section/conformance observation/dv_text": "dv_
—text in protocol",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—time": "2021-12-21T16:02:58.0094262+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/history_origin
—": "2021-12-20T16:02:58.0094262+01:00",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/language|code
—": "en",

"conformance—ehrbase.de.v0/conformance_section/conformance_observation/
—language|terminology": "ISO_639-1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/encoding|code
—~": "UTF-8",

"conformance-ehrbase.de.v0/conformance section/conformance observation/
—encoding|terminology": "IANA_character-sets",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/subject|id":
—"1234-5678",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/subject|id_
—scheme": "UUID",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/subject|id_
—namespace": "EHR.NETWORK",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/subject |name
—": "Silvia Blake",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/subject/_
—~identifier:0|id": "122",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/subject/_
—~identifier:0|issuer": "issuer",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/subject/_
—~identifier:0|assigner": "assigner",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/subject/_
—identifier:0|type": "type",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/subject/
—relationship|code": "10",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/subject/
—relationship|value": "mother",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_provider|name
—": "Dr. Marcus Johnson",

"conformance-ehrbase.de.v0/conformance section/conformance_ observation/ other
—participation:0|function": "requester",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_other_
—participation:0|mode": "face-to-face communication”,
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_other
—participation:0|name": "Dr. Marcus Johnson",
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"conformance-ehrbase.de.v0/conformance section/conformance observation/_ other
—participation:0|id": "199",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_other_
—participation:0|id_namespace": "HOSPITAL-NS",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_other
—participation:0|id_scheme": "HOSPITAL-NS",

"conformance-ehrbase.de.v0/conformance section/conformance_observation/_ other
—participation:1|function": "performer",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_other
—participation:1|mode": "not specified",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_other
—participation:1l|name": "Lara Markham",

"conformance-ehrbase.de.v0/conformance section/conformance_ observation/_ other
—participation:1|id": "198",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_other
—participation:1|id_namespace": "HOSPITAL-NS",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_other
—participation:1|id_scheme": "HOSPITAL-NS",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/_guideline_
—id|type": "GUIDELINE",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/_guideline_
—id|namespace": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_guideline_
—id|id": "3445",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/_guideline_
—id|id_scheme": "HOSPITAL-NS",

"conformance-ehrbase.de.v0/conformance section/conformance_observation/ work_ flow
—id|type": "WORKELOW",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_work_flow
—id|namespace": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_work_ flow
—id|id": "335645",

"conformance-ehrbase.de.v0/conformance section/conformance_observation/ work_ flow
—id|id_scheme": "HOSPITAL-NS",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_uid":
—"9fcclc70-9349-444d-b9%cb-8fa817697f5e",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/_link:0|type
—": "problem",

"conformance-ehrbase.de.v0/conformance section/conformance_observation/_
—link:0|meaning": "problem related note",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/_link:0|target
—": "ehr://ehr.network/347a5490-55ee-4da9-b9%91a-9bba710£730e™",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—originating system audit|version_id": "final",
"conformance-ehrbase.de.v0/conformance section/conformance observation/ feeder audit/
—originating_system_ audit|system_id": "orig",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—original_content": "Hello world!",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—original_ content|formalism": "text/plain"
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Flat Path Flat type RM Path Re- Note
quired

/language CODE_PHRASEH language Yes
[territory CODE_PHRASE territory Yes
/his- DV _DATE TIME his- no will be set to the time of the earliest event if not ex-
tory_origin tory.origin plicitly set
/subject PARTY_PROXY | subject no will be set to PARTY_SELF if not explicitly set
/_guide- OBJECT_REF | guide- no
line_id line_id
/_work_flow_id OBJECT REF | work- no

flow_id
/_link:i LINK links no
/_feeder_audit| FEEDER _AUDIT feeder_audit| no
/_uid STRING uid.value no

8.2.7 ELEMENT

(see also https://specifications.openehr.org/releases/RM/latest/data_structures.html#_element_class)

Note: Using FLAT format there is no difference between an ELEMENT and its value.

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|unit": "unit"

}

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ uid":"9fcclc70-9349-444d-b9cb-8fa817697£5e",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_link:0|type": "problem",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity/_ link:0|meaning": "problem related note",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ link:0|target": "ehr://ehr.network/347a5490-55ee-4da9-b91la-9bba710£730e

" r
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ feeder_ audit/originating system_ audit|version_id": "final",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_ feeder_audit/originating system_audit|system_id": "orig"

}

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_quantity/_null_flavour|code": "253",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_quantity/ null_flavour|value": "unknown", (continues on next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_quantity/ null flavour|terminology": "openehr",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_quantity/ _null_reason": "sample reason"
}
Flat Path Flat type RM Path Required | Note
/_null_flavour | DV_CODED_TEXT | null_flavour | no
/_null_reason DV_TEXT null_reason | no
/_link:i LINK links no
/_feeder_audit | FEEDER _AUDIT feeder_audit | no
/_uid STRING uid.value no

8.2.8 CLUSTER

(see also https://specifications.openehr.org/releases/RM/latest/data_structures.html#_cluster_class)

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—conformance_cluster/labresult/text_value": "labresult 4"
}

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—conformance_cluster/labresult/text_value": "labresult 4",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/
—conformance_cluster/_feeder_audit/originating_system_audit|version_id": "final",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—conformance_cluster/_ feeder audit/originating system audit|system id": "orig",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—sconformance_cluster/_uid":"9fcclc70-9349-444d-b9cb-8fa817697f5e",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/

—conformance_cluster/_link:0|type": "problem",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—~conformance_cluster/_link:0|meaning": "problem related note",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~conformance_cluster/_link:0|target": "ehr://ehr.network/347a5490-55ee-4da9-b9la-
—9bba710£730e"
}
Flat Path Flat type RM Path Required | Note
/_link:i LINK links no
/_feeder_audit | FEEDER AUDIT | feeder_audit | no
/_uid STRING uid.value no
8.2.9 LINK

(see also https://specifications.openehr.org/releases/RM/latest/common.html#_link_class)
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"conformance-ehrbase.de.v0/_link:0|type": "problem",
"conformance-ehrbase.de.v0/_link:0|meaning": "problem related note",
"conformance-ehrbase.de.v0/_link:0|target": "ehr://ehr.network/347a5490-55ee-4da9—

—b91a-9bba710£730e"
}

Flat Path | Flattype | RM Path Required | Note
Itype STRING | type.value yes
Imeaning | STRING | meaning.value | yes
Itype STRING | type.value yes

8.2.10 FEEDER_AUDIT

(see also https://specifications.openehr.org/releases/RM/latest/common.html#_feeder_audit_class)

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit|system_id": "orig"
}

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—.feeder_audit/originating system_audit|version_id": "final",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/originating system_audit|system_id": "orig",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit/location|id": "12342341",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit/location|id_namespace": "uk.org.nmc",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/originating system_audit/location|id_scheme": "NMC",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit/location|name": "Org 1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit/subject|id": "456",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/originating system_audit/subject|id_namespace": "uk.org.nmc",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit/subject|id_scheme": "NMC",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit/subject|name": "Per 1",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/originating system_audit/provider|id": "456",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit/provider|id_namespace": "uk.org.nmc",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_ audit/provider|id_scheme": "NMC",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—.feeder_audit/originating system_audit/provider|name": "Per 1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_audit|time": "2021-12-21T16:02:58.0094262+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_

. s . - id:0tidg". nigin
L —feeder audit/originating system item— T 7 (continues on next page)

8.2. RM-Mappings 123


https://specifications.openehr.org/releases/RM/latest/common.html#_feeder_audit_class

ehrbase Documentation

(continued from previous page)

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/originating system_item_id:0|issuer": "issuerl",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_item_id:0|assigner": "assignerl",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system item id:0|type": "PERSON",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/originating system_item_id:1|id": "id2",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system_item_id:1|issuer": "issuer2",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/originating system item id:1|assigner": "assigner2",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—.feeder_audit/originating system_item_id:1|type": "PERSON",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/original_content": "Hello world!",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/original_content|formalism": "text/plain",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_item_id:0|id": "idl",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/feeder_ system item_id:0|issuer": "issuerl",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_ system_ item_id:0|assigner": "assignerl",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_item id:0|type": "PERSON",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/feeder_system_item_id:1|id": "id2",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_ system_ item_id:1|issuer": "issuer2",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_item_id:1|assigner": "assigner2",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/feeder_system_item_id:1|type": "PERSON",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_audit|version_id": "final",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_audit|system_id": "orig",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/feeder_system_audit/location|id": "12342341",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_audit/location|id_namespace": "uk.org.nmc",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—.feeder_audit/feeder_system_audit/location|id_scheme": "NMC",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/feeder_system_audit/location|name": "Org 1",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_audit/subject|id": "456",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_audit/subject|id_namespace": "uk.org.nmc",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_
—feeder_audit/feeder_system_audit/subject|id_scheme": "NMC",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_audit/subject|name": "Per 1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_system_audit/provider|id": "456",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_

- feeder_audit/feeder_ system_ audit/provider|id_namespace": "uk.org.nmc", (continueson next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/_

—feeder_audit/feeder_system_audit/provider|id_scheme": "NMC",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_ system_audit/provider|name": "Per 1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/_
—feeder_audit/feeder_ system_audit|time": "2021-12-21T16:02:58.0094262+01:00"
}
Flat Path Flat type RM Path Re- Note
quired

/originat- DV_IDENTIFIER | originat- no
ing_system_item_id:i ing_system_item_ids
/feeder_system_item d#i/DENTIFIER | feeder_system_item niols
/original_content DV_PARSABLE original_content no one one of original_content and origi-

nal_content_multimedia can be set
/origi- DV_MULTIMEDIA original_content | no one one of original_content and origi-
nal_content_multimedia nal_content_multimedia can be set
/originat- PARTY_IDENTIFIEériginat- yes
ing_system_audit ing_system_audit
/feeder_system_auditF EEDER_AUDIT |[¥&ddeilSystem_auditno

8.2.11 FEEDER_AUDIT_DETAILS

(see also https://specifications.openehr.org/releases/RM/latest/common.html#_feeder_audit_details_class)

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—feeder_system_audit|system id": "orig"

}

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder audit/
—feeder_system_audit/subject|id": "1234-5678",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—feeder_system_audit/subject|id_scheme": "UUID",
"conformance-ehrbase.de.v0/conformance section/conformance observation/ feeder audit/
—feeder_system_audit/subject|id_namespace": "EHR.NETWORK",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder audit/
—feeder_system_audit/subject|name": "Silvia Blake",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—feeder_system_audit/subject/_identifier:0|id": "122",
"conformance-ehrbase.de.v0/conformance section/conformance_observation/_ feeder audit/
—.feeder_system_audit/subject/_identifier:0|issuer": "issuer",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder audit/
—feeder_system_audit/subject/_identifier:0|assigner": "assigner",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—feeder_system_audit/subject/_identifier:0|type": "type",
"conformance-ehrbase.de.v0/conformance section/conformance_ observation/_ feeder audit/
—feeder_system_audit/provider|id": "1234-5678",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder audit/
—feeder_system_audit/provider|id_scheme": "UUID",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—feeder_system_audit/provider|id_namespace": "EHR.NETWORK",

(continues on next page)
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"conformance-ehrbase.de.v0/conformance section/conformance observation/ feeder audit/
—feeder_system_audit/provider|name": "Silvia Blake",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder audit/
—feeder_system_audit/provider/_identifier:0|id": "122",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—feeder_system_audit/provider/_identifier:0|issuer": "issuer",
"conformance-ehrbase.de.v0/conformance section/conformance_ observation/ feeder audit/
—feeder_system_audit/provider/_identifier:0|assigner": "assigner",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder audit/
—feeder_system_audit/provider/_identifier:0|type": "type",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—feeder_system_audit/location|id": "12342341",

"conformance-ehrbase.de.v0/conformance section/conformance_observation/_ feeder audit/
—.feeder_system_audit/location|id_scheme": "NMC",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder audit/
—feeder_system_audit/location|id_namespace": "uk.org.nmc",
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/_feeder_ audit/
—feeder_system_audit/location|name": "Org 1",
"conformance-ehrbase.de.v0/conformance_section/conformance_ observation/_ feeder audit/
—feeder_ system_ audit|system id": "orig",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder audit/
—feeder_system_audit|version_id": "final",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/_ feeder_ audit/
—feeder_system_audit|time": "2021-12-21T16:02:58.0094262+01:00"

}

Flat Flat type RM Re- Note
Path Path quired
Isys- String Sys- yes
tem_id tem_id
Iver- String ver- no
sion_id sion_id
[time String time.value| no
/subject PARTY_PROXY subject no add /subjectl_type:"PARTY_SELF” to set this to
PARTY_SELF

/provider | PARTY_IDENTIFIEDprovider | no
/location PARTY_IDENTIFIED]location no

8.2.12 ACTIVITY

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_activity_class)

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/current_
—activity/dv_text": "DV_TEXT 45",
"conformance-ehrbase.de.v0/conformance_ section/conformance instruction/current_
—activity/timing": "R4/2022-01-31T10:00:00+01:00/P3M",
"conformance-ehrbase.de.v0/conformance section/conformance_instruction/current
—activity/timing|formalism": "timing"

}

{

"conformance-ehrbase.de.v0/conformance section/conformance_instruction/current

—activity/dv_text™: "DV_TEXT 45T, (continues on next page)
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"conformance-ehrbase.de.v0/conformance section/conformance_instruction/current_
—activity/timing": "R4/2022-01-31T10:00:00+01:00/P3M",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ instruction/current_

—activity/timing|formalism": "timing",
"conformance—ehrbase.de.v0/conformance_section/conformance_instruction/current_
—activity/action_archetype id": "/openEHR-EHR-CLUSTER.conformance_action.v0/"

}

Flat Path Flat type RM Path Re- Note

quired

/timing DV_PARSABLE | timing no

/ac- STRING ac- no Will be set to /.*/ if not set explicit.
tion_archetype_id tion_archetype_id

8.2.13 ISM_TRANSITION

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_activity_class)

{
"conformance-ehrbase.de.v0/conformance_ section/conformance action/ism transition/
—current_state|code": "532",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/ism transition/
—current_state|value": "completed",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/ism_transition/
—current_state|terminology": "openehr"

}

{

onformance—-ehrbase.de.v0/conformance_section/conformance_action/ism_transition
"conf hrba d 0/ £ a t / £ c t / t t /
—current_state|code": "532",

conformance-ehrbase.de.v0/conformance_section/conformance_action/ism_transition
" £ hrb d 0/ £ t / £ t / t t /
—current_state|value": "completed",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/ism_transition/
—current_state|terminology": "openehr",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/ism_transition/
—transition|code": "548",
"conformance-ehrbase.de.v0/conformance section/conformance action/ism transition/
—transition|value": "finish",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/ism_transition/
—transition|terminology": "openehr",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/ism_transition/
—careflow_step|code": "at0006",
"conformance-ehrbase.de.v0/conformance_ section/conformance action/ism transition/
—careflow_step|value": "transition",
"conformance-ehrbase.de.v0/conformance_section/conformance_action/ism_transition/
—careflow_step|terminology": "local",
"conformance—ehrbase.de.v0/conformance_section/conformance_action/ism_transition/_
—reason:0": "reason 1"
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Flat Path Flat type RM Path Required | Note
/current_state DV _CODED _TEXT | current_state yes

/transition DV_CODED_TEXT | transition no

[careflow_step | DV_CODED_TEXT | careflow_step | no

/_reason:i DV_TEXT reason no

8.2.14 INSTRUCTION_DETAILS

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_instruction_details_class)

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_instruction_
—details|path": "/content [openEHR-EHR-SECTION.conformance_section.v0]/items [openEHR-
—EHR-INSTRUCTION.conformance_instruction.v0]",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_instruction_

—details|composition_uid": "4cdc3017-d8c5-4cd3-9900-£3bb7171d006",
"conformance—-ehrbase.de.v0/conformance_section/conformance_action/_instruction_
—details|activity id": "activities[at0001]"
}

Flat Path Flat type | RM Path Required | Note

Ipath STRING | instruction_id.path | yes

Icomposition_uid | STRING | instruction_id.id yes

lactivity_id STRING | activity_id yes

8.2.15 EVENT_CONTEXT

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_event_context_class)

{

"conformance—-ehrbase.de.v0/context/start_time": "2021-12-21T14:19:31.649613+01:00",
"conformance-ehrbase.de.v0/context/setting|code": "238",
"conformance—-ehrbase.de.v0/context/setting|value": "other care",
"conformance—-ehrbase.de.v0/context/setting|terminology": "openehr"

}

{

"conformance—-ehrbase.de.v0/context/_health care_facility|id": "9091",
"conformance-ehrbase.de.v0/context/_health_care_facility|id_scheme": "HOSPITAL-NS",
"conformance-ehrbase.de.v0/context/_health_care_facility|id_namespace": "HOSPITAL-NS
‘—‘"l

"conformance—-ehrbase.de.v0/context/_health_care_facility|name": "Hospital",
"conformance-ehrbase.de.v0/context/_participation:0|function": "requester",
"conformance—ehrbase.de.v0/context/_participation:0|mode": "face-to-face,
—communication",

"conformance-ehrbase.de.v0/context/_participation:0|name": "Dr. Marcus Johnson",
"conformance—-ehrbase.de.v0/context/_participation:0|id": "199",
"conformance-ehrbase.de.v0/context/_participation:0|id_scheme": "HOSPITAL-NS",
"conformance-ehrbase.de.v0/context/_participation:0|id_namespace": "HOSPITAL-NS",
"conformance—-ehrbase.de.v0/context/start_time": "2021-12-21T14:19:31.649613+01:00",
"conformance—-ehrbase.de.v0/context/_end time": "2021-12-21T15:19:31.649613+01:00",

(continues on next page)
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"conformance—-ehrbase.de.v0/context/_location": "2021-12-21T15:19:31.649613+01:00",
"conformance-ehrbase.de.v0/context/setting|code": "238",
"conformance—-ehrbase.de.v0/context/setting|value": "other care",
"conformance—-ehrbase.de.v0/context/setting|terminology": "openehr"
}

Flat Path Flat type RM Path Required | Note

[name String name no

lid String external_ref.id.value no

lid_scheme String external_ref.id.scheme no

lid_namespace | String external_ref.id.namespace | (yes) required if id is set

/_identifier:i DV _IDENTIFIER | identifiers no

8.2.16 OBJECT_REF

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_event_context_class)

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/_guideline_
—id|type": "GUIDELINE",
"conformance-ehrbase.de.v0/conformance_section/conformance_instruction/_guideline_
—id|namespace": "HOSPITAL-NS",
"conformance-ehrbase.de.v0/conformance_section/conformance_instruction/_guideline_
—id|id": "3445",
"conformance—-ehrbase.de.v0/conformance_section/conformance_instruction/_guideline_
—id|id_scheme": "HOSPITAL-NS"
}

Flat Path Flat type | RM Path | Required | Note
Itype String type yes
lid String id.value yes
Ischeme String id.scheme | yes
Inamespace | String namespace | yes

8.2.17 INTERVAL_EVENT

(see also https://specifications.openehr.org/releases/RM/latest/data_structures.html#_interval_event_class)

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|unit": "unit",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—width": "P30D",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—math_function|code": "146",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—math_function|value": "mean",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—math_function|terminology": "openehr"

(continues on next page)
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{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|unit": "unit",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any
—event:0|sample_count": 5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—width": "pP30D",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—math_function|code": "146",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—math_function|value": "mean",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—math_function|terminology": "openehr"

}

Flat Path Flat type RM Path Required | Note
/width DV_DURATION width yes
/math_function | DV_CODED_TEXT | math_function | yes
[sample_count INTEGER sample_count | no

8.2.18 POINT_EVENT

(see also https://specifications.openehr.org/releases/RM/latest/ehr.html#_event_context_class)

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—~dv_text": "DV_TEXT value",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

~time": "2021-12-21T16:02:58.0094262+01:00"

}
Flat Path | Flat type RM Path | Required | Note
/time DV_DATE_TIME | time yes

8.2.19 PARTY_PROXY

(see also https://specifications.openehr.org/releases/RM/latest/common.html#_party_proxy_class )

See PARTY_SELF ; PARTY_IDENTIFIED and PARTY _RELATED.

8.2.20 PARTY_SELF

(see also https://specifications.openehr.org/releases/RM/latest/common.html#_party_self_class)
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"ctx/composer_self": true,

"conformance—-ehrbase.de.v0/composer|id": "1234-5678",
"conformance-ehrbase.de.v0/composer|id_scheme": "UUID",
"conformance-ehrbase.de.v0/composer|id_namespace": "EHR.NETWORK"
}

Flat Path Flat type | RM Path Required | Note

lid String external_ref.id.value no

lid_scheme Integer external_ref.id.scheme no

lid_namespace | String external_ref.id.namespace | (yes) required if id is set

8.2.21 PARTY_IDENTIFIED

(see also https://specifications.openehr.org/releases/RM/latest/common.html#_party_identified_class )

{

"conformance-ehrbase.de.v0/composer|name": "Silvia Blake"
}
{
"conformance—-ehrbase.de.v0/composer |name": "Silvia Blake",
"conformance-ehrbase.de.v0/composer|id": "1234-5678",
"conformance-ehrbase.de.v0/composer|id_scheme": "UUID",
"conformance-ehrbase.de.v0/composer|id_namespace": "EHR.NETWORK",
"conformance-ehrbase.de.v0/composer/_identifier:0|id": "122",
"conformance-ehrbase.de.v0/composer/_identifier:0|issuer": "issuer",
"conformance-ehrbase.de.v0/composer/_identifier:0|assigner": "assigner",
"conformance-ehrbase.de.v0/composer/_identifier:0|type": "type"
}
Flat Path Flat type RM Path Required | Note
[name String name no
lid String external_ref.id.value no
lid_scheme Integer external_ref.id.scheme no
lid_namespace | String external_ref.id.namespace | (yes) required if id is set
/_identifier:i DV _IDENTIFIER | identifiers no

8.2.22 PARTY_RELATED

(see also https://specifications.openehr.org/releases/RM/latest/common.html#_party_related_class)

{

"conformance-ehrbase.de.v0/composer |name": "Silvia Blake",
"conformance—-ehrbase.de.v0/composer/relationship|code" : "10",
"conformance-ehrbase.de.v0/composer/relationship|value" : "mother",
"conformance—-ehrbase.de.v0/composer/relationship|terminology" : "openehr"
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"conformance-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance-ehrbase
"conformance—-ehrbase
"conformance-ehrbase
"conformance-ehrbase

.de
.de
.de
.de
.de
.de
.de
.de
.de

.v0/composer |name" :
.v0/composer|id":
.v0/composer |id_scheme":
.v0/composer|id_namespace":
.v0/composer/relationship|code"
.v0/composer/relationship|value"
.v0/composer/relationship|terminology"
.v0/composer/_identifier:0|id":
.v0/composer/_identifier:0|issuer":

"Silvia Blake",
"1234-5678",

"UuID",
"EHR.NETWORK",
"io",

"mother",
"openehr",
"i22",

"issuer",

"conformance-ehrbase.de.v0/composer/_identifier:0|assigner": "assigner",
"conformance-ehrbase.de.v0/composer/_identifier:0|type": "type"
}
Flat Path Flat type RM Path Required | Note
[name String name no
lid String external_ref.id.value no
lid_scheme Integer external_ref.id.scheme no
lid_namespace | String external_ref.id.namespace | (yes) required if id is set
/_identifier:i DV _IDENTIFIER identifiers no
/_relationship DV_CODED_TEXT | relationship (yes)

8.2.23 DV_TEXT

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_text_class )

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:
"DV_TEXT value"

—~dv_text":

}

0/

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:
"DV_TEXT value",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:
—dv_text |formatting":
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event
—dv_text/_language|code":
"conformance—ehrbase.de.v0/conformance_section/conformance_observation/any_ event:
—dv_text/_language|terminology":
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—dv_text/_language |preferred term":
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:
—dv_text/_encoding|code":
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—dv_text/_encoding|terminology":
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:
—dv_text/_mapping:0|match":
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event
—dv_text/_mapping:0/target |terminology":
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—dv_text/_mapping:0/target|code":

—dv_text":

0/

0/

"plain",

:0/
"en",

0/
"ISO_639-1",

:0/
"English",

0/
"UTF-8",

:0/
"IANA_character-sets",

0/
H:"’

:0/
"SNOMED-CT",

:0/
"21794005",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_text/_mapping:0/purpose|terminology":

"openehr",

(continues on next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text/_mapping:0/purpose|code": "671",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/

—dv_text/_mapping:0/purpose|value": "research study"
}
Flat Path Flat type RM Path | Required | Note
[value String value yes
[formatting | String formatting | no

/_language CODE_PHRASE language no
/_encoding CODE_PHRASE encoding no
/_mapping:i | TERM_MAPPING | mappings | no

8.2.24 CODE_PHRASE

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_code_phrase_class )

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_text/_language|code": "en",

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text/_ language|terminology": "ISO 639-1"

}

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/
—dv_text/_language|code": "en",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_text/_language|terminology": "ISO_639-1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text/_language |preferred_term": "English"
}
Flat Path Flat type | RM Path Required | Note
Icode String code_string yes
[terminology String terminology_id.value | yes
Ipreferred_term | String preferred_term no

8.2.25 TERM_MAPPING

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_term_mapping_class )

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_text/_mapping:0|match": "=",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_text/_mapping:0/target|terminology": "SNOMED-CT",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text/_mapping:0/target|code": "21794005"
}
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{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text/_mapping:0|match": "=",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_text/_mapping:0/target|terminology": "SNOMED-CT",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_text/_mapping:0/target|code": "21794005",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text/_mapping:0/purpose|terminology": "openehr",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_text/_mapping:0/purpose|code": "671",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_text/_mapping:0/purpose|value": "research study"
}

Flat Path | Flat type RM Path | Required | Note

Imatch String match yes

/target CODE_PHRASE target yes

/purpose DV_CODED_TEXT | purpose no

8.2.26 DV_CODED_TEXT

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_coded_text_class)

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_coded_text |value": "terml",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_coded_text|code": "at0006",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_coded_text|terminology": "local"

}

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_coded_text |value": "terml",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_coded_text|code": "at0006",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_coded_text|terminology": "local",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_coded_text|formatting": "plain",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_coded_text/_language|code": "en",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_coded_text/_language|terminology": "ISO_639-1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_coded_text/_language|preferred_term": "English",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_coded_text/_encoding|code": "UTF-8",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_coded_text/_encoding|terminology": "IANA_character—-sets",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_coded_text/_mapping:0|match": "=",

(continues on next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_coded_text/_mapping:0/target |terminology":

"SNOMED-CT",

"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/

—dv_coded_text/_mapping:0/target|code":

"21794005",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_coded_text/_mapping:0/purpose|terminology": "openehr",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_coded_text/_mapping:0/purpose|code": "671",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_coded_text/_mapping:0/purpose|value": "research study"
}
Flat Path | Flat type RM Path Re- Note
quired
Icode String defining_code.code_string yes
Ivalue String value (yes) only required for external termi-
nologies
[terminol- String defin- (yes) only required for external termi-
ogy ing_code.terminology_id.value nologies
[formatting | String formatting no
/_language | CODE_PHRASE| language no
/_encod- CODE_PHRASE| encoding no
ing
/_map- TERM_MAPPIN(; mappings no
ping:i

8.2.27 DV_ORDINAL

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_ordinal_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_ordinal|code": "at0015",

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_ordinal|value": "valuel",

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_ordinal|ordinal": 1

}

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_ordinal|code": "at0015",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_ordinal|value": "valuel",

"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/

—dv_ordinal |ordinal": 1,

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_ordinal/_normal_range/lower|code":

"at0015",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—»dv_ordinal/_normal_range/lower|value":

"valuel",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_ordinal/_normal_range/lower|ordinal": 1,

(continues on next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_ordinal/_normal_range/upper|code": "at0015",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_ordinal/_normal_range/upper|value": "valuel",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—»dv_ordinal/_normal_ range/upper|ordinal": 1,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_ordinal/_other_reference_ranges:0/lower|code": "at0016",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_ordinal/_other_ reference_ranges:0/lower|value": "value2",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_ordinal/_other_ reference_ranges:0/lower|ordinal": 2,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—»dv_ordinal/_other_reference_ranges:0|upper_unbounded": true,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_ordinal/_other_reference_ranges:0|upper_included": false,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_ordinal/_other_ reference_ranges:0/meaning": "high"
}
Flat Path Flat type RM Path Re- Note
quired
Icode String sym- Yes
bol.defining_code.code|_string
Ivalue String symbol.value (Yes) | my be left outif symbol is de-
fined in template
lordinal Integer value (Yes) | my be left out if symbol is de-
fined in template
/_normal_range DV_INTERVAL normal_range no
<DV_ORDINAL>
/_other_reference_[radgeéFRENCE_RANGE _other_reference_rangesno
<DV_ORDINAL>

8.2.28 DV_BOOLEAN

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_boolean_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/
—dv_boolean": true
}

Flat Path | Flattype | RM Path | Required | Note
Boolean value Yes

8.2.29 DV_URI

(see also https://specifications.openehr.org/releases/RM/Release- 1.0.4/data_types.html#_dv_uri_class)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_

—event:0/dv_uri":

}

"https://www.google.com/"

Flat Path

Flat type

RM Path

Required

Note

String

value

Yes

8.2.30 DV_EHR_URI

(see also https://specifications.openehr.org/releases/RM/Release- 1.0.4/data_types.html#_dv_ehr_uri_class)

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/

—dv_ehr_ uri":

}

"ehr://76603873-0762-4921-91e2-838c8546d47£"

Flat Path

Flat type

RM Path

Required

Note

String

value

Yes

8.2.31 DV_IDENTIFIER

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_quantity_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_identifier|id": "A123"
}
{
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_identifier|id": "A123",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_identifier|issuer": "Issuer",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_identifier|assigner": "Assigner",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_identifier|type": "Prescription"
}
Flat Path | Flattype | RM Path | Required | Note
lid String id Yes For the input lid might be left out.
lissuer String issuer no
lassigner | String assigner | no
[type String type no
8.2.32 DV_QUANTITY
(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_quantity_class)
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{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|unit": "unit"
}

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity|magnitude": 65.9,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|magnitude_status": "~",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|normal_status": "N",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/
—~dv_quantity|accuracy": 50.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|accuracy_is_percent": true,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|precision": 1,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/
—dv_quantity|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|units_system": "units_system",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity|units_display name": "units_display_name",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_quantity/_normal_range/lower|magnitude": 20.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ normal_range/lower|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_normal_range/upper |magnitude": 66.6,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_quantity/_normal_range/upper|unit": "unit",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity/_other_reference_ranges:0/lower|magnitude": 70.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_other_reference_ranges:0/lower|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_other_reference_ranges:0/upper|magnitude": 77.6,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity/_other_reference_ranges:0/upper|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_other_reference_ranges:0/meaning|value": "very high",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_other_reference_ranges:0/meaning|code": "260360000",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity/_other_reference_ranges:0/meaning|terminology": "SNOMED-CT"

}
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Flat Path Flat type RM Path Re- Note
quired
Imagnitude String magnitude yes
[unit Real unit yes
Imagnitude_status String magnitude_status no ValueSet
(“>>=<,<=,~)
[normal_status String normal_status no ValueSet nor-
mal_status
laccuracy Real accuracy no
laccu- Boolean accu- no
racy_is_percent racy_is_percent
/_normal_range DV_INTERVAL normal_range no
<DV_QUANTITY>
/_other_reference_rangeBAFERENCE_RANGE _other_reference_ranges
<DV_QUANTITY>

8.2.33 DV_PROPORTION

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_proportion_class)

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion|numerator": 20.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion|denominator": 12.4,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_proportion|type": 0O
}

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion|numerator": 20.5,
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_proportion|denominator": 12.4,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_proportion|type": O,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion": 1.6532258064516128,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_proportion|magnitude_status": "~",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion|normal_status": "N",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion|accuracy": 50.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_proportion|accuracy_is_percent": true,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion|precision": 1,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—»dv_proportion/_normal_range/lower |numerator": 20.5,
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_proportion/_normal_range/lower|denominator": 12.4,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—~dv_proportion/_normal_range/lower|type": 0,

(continues on next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion/_normal_range/lower": 1.6532258064516128,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/
—dv_proportion/_normal_range/upper |numerator": 25.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion/_normal_range/upper|denominator": 12.4,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_proportion/_normal_range/upper|type": 0,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_proportion/_normal_range/upper": 2.0564516129032255,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion/_other reference_ ranges:0/lower|numerator": 20.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_proportion/_other_ reference_ranges:0/lower|denominator": 18.4,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_proportion/_other_reference_ranges:0/lower|type": O,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_proportion/_other reference_ ranges:0/lower": 1.1141304347826089,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_proportion/_other_ reference_ranges:0/upper|numerator": 25.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_proportion/_other_ reference_ranges:0/upper|denominator": 12.4,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_proportion/_other_reference_ranges:0/upper|type": O,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_proportion/_other_ reference_ranges:0/upper": 2.0564516129032255,
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_proportion/_other_ reference_ranges:0/meaning": "high"
}
Flat Path Flat type RM Path Re- Note
quired
[numerator Real numerator yes
|denominator Real denominator yes
Itype Integer type yes ValueSet  propor-
tion_kind
Real magnitude no calculated on out-
put
Imagnitude_status String magnitude_status | no ValueSet
(“>>=<<=,~)
Inormal_status String normal_status no ValueSet nor-
mal_status
/_normal_range DV_INTERVAL normal_range no
<DV_PROPORTION>
/_other_reference_rangé&¥iFERENCE_RANGE _other_reference_ranges
<DV_PROPORTION>

8.2.34 DV_COUNT

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_count_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/

—~dv_count": 7

(continues on next page)
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{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—~dv_count": 7,

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_count |[magnitude_status": "~",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_count |normal_status": "N",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_count |accuracy": 50.5,

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_count |accuracy_is_percent": true,

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

<Hdv_count/_normal_range/lower": 1,

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_count/_normal_range/upper": 8,

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_count/_other_reference_ranges:0/lower":

8,

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—~dv_count/_other_reference_ranges:0/upper":

10,

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_count/_other_reference_ranges:0/meaning": "high"
}
Flat Path Flat type RM Path Re- Note
quired
Integer magnitude Yes
Imagnitude_status String magnitude_status no ValueSet
(“>>=<,<=,~)
Inormal_status String normal_status no ValueSet nor-
mal_status
/_normal_range DV_INTERVAL normal_range no
<DV_COUNT>
/_other_reference_rangeR-:F ERENCE_RANGE _other_reference_ranlgem
<DV_COUNT>

8.2.35 DV_DATE

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_date_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_date":
}

"2022-01-12"

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_date": "2022-01-12",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_date|magnitude_status": "~",

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_date|normal_status": "N",

(continues on next page)
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"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_date/_accuracy": "P2D",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_date/_normal_range/lower": "2022-01-12",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_date/_normal_range/upper": "2022-02-12",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_date/_other_reference_ranges:0/lower": "2022-02-12",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_date/_other_reference_ranges:0/upper": "2022-03-12",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_date/_other_reference_ranges:0/meaning": "high"
}
Flat Path Flat type RM Path Re- Note
quired
String value Yes ISO8601 date
/_accuracy DV_DURATION accuracy no
Imagnitude_status String magnitude_status no ValueSet
(“>>=<<=,~)
Inormal_status String normal_status no ValueSet nor-
mal_status
/_normal_range DV_INTERVAL <DV_DATE> | normal_range no
/_other_reference_rangesNEFERENCE_RANGE _other_reference_rangaso
<DV_DATE>

8.2.36 DV_DATE_TIME

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_date_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/

—dv_date_time": "2022-01-12T13:22:34.000868+01:00"
}

{
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—~dv_date_time": "2022-01-12T13:22:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event
—dv_date_time|magnitude_status": "~",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:
—dv_date_time|normal_status": "N",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—dv_date_time/_accuracy": "P2DT9H52M",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—~dv_date_time/_normal_range/lower": "2022-01-12T13:22:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:
—dv_date_time/ normal_range/upper": "2022-02-12T13:22:34.000868+01:00",

:0/
10/
:0/
:0/
10/

0/

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_date_time/_other_reference_ranges:0/lower": "2022-02-12T13:22:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_date_time/_other_reference_ranges:0/upper": "2022-03-12T13:22:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_date_time/_other_ reference_ranges:0/meaning™: "high" (continues on next page)
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Flat Path Flat type RM Path Re- Note
quired
String value Yes ISO8601 date
/_accuracy DV_DURATION accuracy no
Imagnitude_status String magnitude_status no ValueSet
(“>>=<<=,~)
Inormal_status String normal_status no ValueSet nor-
mal_status
/_normal_range DV _INTERVAL normal_range no
<DV_DATE_TIME>
/_other_reference_rangd8fiFERENCE_RANGE _other_reference_ranges
<DV_DATE_TIME>
8.2.37 DV_TIME
(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_date_class)
{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_date": "2022-01-12"
}
{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_time": "13:22:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_time|magnitude_status": "~",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_time|normal_ status": "N",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_time/_accuracy": "PT9H52M",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_time/_normal_range/lower": "13:22:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_time/_normal_range/upper": "14:22:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_time/_other_reference_ranges:0/lower": "14:10:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_time/_other_reference_ranges:0/upper": "15:22:34.000868+01:00",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_time/_other_ reference_ranges:0/meaning": "high"
}
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Flat Path Flat type RM Path Re- Note
quired
String value Yes ISO8601 date
/_accuracy DV_DURATION accuracy no
Imagnitude_status String magnitude_status no ValueSet
(“>>=<<=,~)
[normal_status String normal_status no ValueSet nor-
mal_status
/_normal_range DV_INTERVAL <DV_TIME> normal_range no
/_other_reference_rangesEFERENCE_RANGE _other_reference_rangaso
<DV_TIME>

8.2.38 DV_DURATION

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_duration_class)

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/

—dv_duration": "P2DT11H33M"
}

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:

:0/

—dv_duration": "P2DT11H33M",

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event
—dv_duration|magnitude_status": "~",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event
—dv_duration|normal_status": "N",

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—dv_duration|accuracy": 50.5,

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—dv_duration|accuracy_is_percent": true,

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event

—dv_duration/_normal_range/lower": "P2DT11H33M",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—dv_duration/_normal_range/upper": "P2DT12H33M",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:
—»dv_duration/_other_reference_ranges:0/lower": "P2DT11H33M",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event
—»dv_duration/_other_reference_ranges:0/upper": "P2DT15H33M",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event
—dv_duration/_other_reference_ranges:0/meaning": "high"

}

:0/

:0/

:0/

:0/

:0/

:0/

10/

:0/

:0/
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Flat Path Flat type RM Path Re- Note
quired
String value Yes ISO8601 duration
laccuracy Real accuracy no
accuracy_is_percent | Boolean accu- no
racy_is_percent
Imagnitude_status String magnitude_status no ValueSet
(“>>=<<=,~)
Inormal_status String normal_status no ValueSet nor-
mal_status
/_normal_range DV_INTERVAL normal_range no
<DV_DURATION>
/_other_reference_rangeRAFERENCE_RANGE _other_reference_ranges
<DV_DURATION>
8.2.39 REFERENCE_RANGE
(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_reference_range_class)
{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_quantity/_other_reference_ranges:0/lower |magnitude": 70.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity/_other_reference_ranges:0/lower|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—»dv_quantity/_other_reference_ranges:0/upper|magnitude": 77.6,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_quantity/_other_reference_ranges:0/upper|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/
—dv_quantity/_other_reference_ranges:0/meaning|value": "high"
}
{
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity/_other_reference_ranges:0/lower|magnitude": 70.5,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_other_ reference_ranges:0/lower|unit": "unit",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—~dv_quantity/_other_reference_ranges:0|upper_unbounded": true,
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_quantity/_ other_reference_ranges:0|upper_included": false,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ other_reference_ranges:0/meaning|value": "very high",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ other_reference_ ranges:0/meaning|code": "260360000",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/
—dv_quantity/_ other_reference_ranges:0/meaning|terminology": "SNOMED-CT",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/ other_reference_ranges:1l|lower_unbounded": true,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_other_reference_ranges:1l|lower_included": false,
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_quantity/_ other_reference_ranges:1l/upper|magnitude": 77.6,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
——dv_quantity/_other_reference_ranges:l/upperfunit™*r *unit™; {continues on next page)
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(continued from previous page)

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_quantity/_other_reference_ranges:1l/meaning|value": "very high",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any event:0/
—dv_quantity/_other_reference_ranges:1l/meaning|code": "260360000",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_quantity/_ other_ reference_ranges:1l/meaning|terminology": "SNOMED-CT"
}
Flat Path Flat type | RM Path Required | Note
/lower T range.lower no
/upper T range.upper no
[lower_unbounded | Boolean range.lower_unbounded | no defaults to false
lupper_unbounded | Boolean range.upper_unbounded | no defaults to false
[lower_included Boolean range.lower_included no defaults to true
lupper_included Boolean range.upper_included no defaults to true
meaning DV_TEXT | meaning yes

8.2.40 DV_PARSABLE

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_parsable_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_parsable": "Formal instructions on carrying out the procedure...",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/

—dv_parsable|formalism": "GLIF 1.0"

{

"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/

—dv_parsable": "Formal instructions on carrying out the procedure...",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_parsable|formalism": "GLIF 1.0",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_parsable/_language|code": "en",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_parsable/_language|terminology": "ISO_639-1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_parsable/_charset|code": "UTF-8",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_parsable/_charset |terminology": "IANA character-sets"
}
Flat Path | Flat type RM Path | Required | Note
Ivalue String value Yes
[formalism | String formalism | Yes
/_charset CODE _PHRASE | charset no
/_language | CODE_PHRASE | language | no
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8.2.41 DV_MULTIMEDIA

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_multimedia_class)

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_multimedia": "http://med.tube.com/sample",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_multimedia|mediatype": "video/H261",
"conformance—-ehrbase.de.v0/conformance_section/conformance_ observation/any_ event:0/
—dv_multimedia|size": 504903212
}

{
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/
—dv_multimedia": "http://med.tube.com/sample",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_multimedia|mediatype": "video/H261",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_multimedia|size": 504903212,
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_multimedia|compression_algorithm": "zlib",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_multimedia|alternatetext": "alternate text",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_multimedia|integrity_check":
—"b90360558e5420cefd7015blafbd70a156£940afad470b0515f95eacc2edcefba”,
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_multimedia|integrity_check_algorithm": "SHA-256",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_multimedia/_thumbnail |data": "Z2hnZ2pnamdnag==",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_multimedia/_thumbnail |[mediatype": "image/png",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_multimedia/_thumbnail|size": 504,
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any_ event:0/
—dv_multimedia/_language|code": "en",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—dv_multimedia/_language|terminology": "ISO_639-1",
"conformance-ehrbase.de.v0/conformance_section/conformance_observation/any_event:0/
—»dv_multimedia/_charset|code": "UTF-8",
"conformance—-ehrbase.de.v0/conformance_section/conformance_observation/any event:0/
—dv_multimedia/_charset|terminology": "IANA_character-sets"

}
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Flat Path Flat type RM Path Re- Note
quired

String uri.value no
Imedia_type String media_type.code_string Yes ValueSet (IANA_media-types)
Isize Integer size Yes
lalternatetext String alternate_text no
Icompres- String compres- no ValueSet
sion_algorithm sion_algorithm.code_string (openehr_compression_algorithms)
lin- String in- no ValueSet
tegrity_check_algorithm tegrity_check_algorithm (openehr_integrity_check_algorithm
lintegrity_check String integrity_check no
Idata String dta no
/_thumbnail DV_MULTIMED{Humbnail no
/_charset CODE_PHRAS|Echarset no
/_language CODE_PHRASElanguage no

8.2.42 DV_INTERVAL

(see also https://specifications.openehr.org/releases/RM/latest/data_types.html#_dv_interval_class)

{

"conformance-ehrbase.de.v0/conformance_section/conformance_interval/any_event:
—»interval_dv_quantity/lower |magnitude":
"conformance-ehrbase.de.v0/conformance_section/conformance_interval/any_ event:
—»interval_dv_quantity/lower |unit":
"conformance—-ehrbase.de.v0/conformance_section/conformance_interval/any event:
—interval_dv_quantity/upper |magnitude":
"conformance-ehrbase.de.v0/conformance_section/conformance_interval/any_ event:
—interval_dv_quantity/upper|unit":

}

72.83,

"Unit",

80.83,

"Unit"

0/

0/

0/

0/

{

"conformance-ehrbase.de.v0/conformance_section/conformance_interval/any event:
—»interval_dv_quantity/lower |magnitude":
"conformance—-ehrbase.de.v0/conformance_section/conformance_interval/any event:
—interval_dv_quantity/lower|unit":
"conformance-ehrbase.de.v0/conformance_section/conformance_interval/any_ event:
—interval_dv_quantity|lower_included":
"conformance-ehrbase.de.v0/conformance_section/conformance_interval/any_ event:
—interval_dv_quantity|upper_ unbounded":
"conformance—-ehrbase.de.v0/conformance_section/conformance_interval/any event:

72.83,

"Unit",

false,

true,

0/

0/

0/

0/

0/

—interval_dv_quantity|upper_included": false
}

Flat Path Flat type RM Path Required | Note

/lower T lower no

/upper T upper no

[lower_unbounded | BOOLEAN | llower_unbounded | no defaults to false. only in output if true
lupper_unbounded | BOOLEAN | upper_unbounded | no defaults to false, only in output if true
[lower_included BOOLEAN | lower_included no defaults to true. only in output if false
lupper_included BOOLEAN | upper_included no defaults to true. only in output if false
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8.3 Context Information

Warning: WIP

To simplify the input, the flat formate offers the option to set context values which set default values in the rm-tree.

{
"ctx/language": "de",
"ctx/territory": "US",
"ctx/time": "2021-04-01T12:40:31.418954+02:00",
"ctx/composer_name": "Silvia Blake",
"ctx/composer_id": "123",
"ctx/id_namespace": "HOSPITAL-NS",
"ctx/id _scheme": "HOSPITAL-NS",
"ctx/work_flow_id|id": "567",
"ctx/work_flow id|id_scheme": "HOSPITAL-NS",
"ctx/work_flow_id|namespace": "HOSPITAL-NS",
"ctx/work_flow_id|type": "ORGANISATION",
"ctx/participation_name:0": "Dr. Marcus Johnson",
"ctx/participation_function:0": "requester",
"ctx/participation_mode:0": "face-to-face communication",
"ctx/participation_id:0": "199",
"ctx/participation_identifiers:0": "issuerl::assignerl::idl::PERSON;
—issuer2::assigner2::1id2::PERSON",
"ctx/participation_name:1": "Lara Markham",
"ctx/participation_function:1": "performer",
"ctx/participation_id:1": "198",
"ctx/participation_identifiers:1l|issuer:0": "issuer3",
"ctx/participation_identifiers:1l|assigner:0": "assigner3",
"ctx/participation_identifiers:1|id:0": "id3",
"ctx/participation_identifiers:1|type:0": "PERSON",
"ctx/participation_identifiers:1l|issuer:1": "issuer4d",
"ctx/participation_identifiers:1l|assigner:1": "assigner4",
"ctx/participation_identifiers:1|id:1": "id4",
"ctx/participation_identifiers:1l|type:1": "PERSON",
"ctx/health_care_facility|name": "Hospital",
"ctx/health_care_facility|id": "9091"
}

8.3.1 composer: composer_name; composer_id; composer_self

"ctx/composer_name": "Silvia Blake",
"ctx/composer_id": "123",
"ctx/id_namespace": "HOSPITAL-NS",
"ctx/id_scheme": "HOSPITAL-NS"

{

"ctx/composer_self": true,
"ctx/composer_id": "123",
"ctx/id_namespace": "HOSPITAL-NS",

(continues on next page)
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(continued from previous page)

"ctx/id_scheme": "HOSPITAL-NS"
}

e composer_name : sets composer to party identified and sets the name
» composer_self: sets composer to party_self

» composer_id: sets composer.external_ref.id.value and sets it to party identified unless composer_self is
true

8.3.2 id_namespace, id_scheme

set to

{

"ctx/composer_id": "123",
"ctx/id_namespace": "HOSPITAL-NS",
"ctx/id_scheme": "HOSPITAL-NS"

}

* id_namespace : default namespace for external references: OBJECT_REF.namespace

¢ id_scheme : default scheme for external references: OBJECT_REF.id.scheme

8.3.3 language, territory

{
"ctx/language": "de",
"ectx/territory": "US"

}

* language : set the default language for ENTRY.language && COMPOSITION.language
* territory: set the default territory for COMPOSITION .territory

8.3.4 work_flow _id

"etx/work flow_id|id": "567",

"ctx/work_ flow_id|id_scheme": "HOSPITAL-NS",
"ctx/work_flow_id|namespace": "HOSPITAL-NS",
"ctx/work_flow_id|type": "ORGANISATION"

¢ set the default for ENTRY.workflowld
e work_flow_idlid_scheme can be left out if ctx/id_scheme is set

» work_flow_idlnamespace can be left out if ctx/namespace is set

8.3.5 participation
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"ctx/participation_name:0": "Dr. Marcus Johnson",
"ctx/participation_function:0": "requester",
"ctx/participation_mode:0": "face-to-face communication",
"ctx/participation_id:0": "199",

"ctx/participation_identifiers:0": "issuerl::assignerl::idl::PERSON;

—issuer2::assigner2::id2::PERSON",

"ctx/participation_name:1": "Lara Markham",
"ctx/participation_function:1": "performer",
"ctx/participation_id:1": "198",
"ctx/participation_identifiers:1l|issuer:0": "issuer3",
"ctx/participation_identifiers:1l|assigner:0": "assigner3",
"ctx/participation_identifiers:1|id:0": "id3",
"ctx/participation_identifiers:1|type:0": "PERSON",
"ctx/participation_identifiers:1l|issuer:1": "issuer4d",
"ctx/participation_identifiers:1l|assigner:1": "assigner4",
"ctx/participation_identifiers:1|id:1": "id4",
"ctx/participation_identifiers:1l|type:1": "PERSON"

* sets the default for EVENT_CONTEXT.participations && ENTRY.otherParticipations

* participation_identifiers can be set in a compact or non compat form.

8.3.6 health_care_facility

"ctx/health_care_facility|name": "Hospital",
"ctx/health_care_facility|id": "9091",
"ctx/id_namespace": "HOSPITAL-NS",
"ctx/id_scheme": "HOSPITAL-NS"

set the default for COMPOSITION.context.healthCareFacility

8.3.7 time

{
"ctx/time": "2021-04-01T12:40:31.418954+02:00"

}

« set the default time for ACTION.time, COMPOSITION.context.startTime, OBSERVATION_history.origin
* EVENT.time will be set to history.origin (plus offset if set to a minimum in the template)

* ctx/time will be set to now() if not set explicitly

8.3.8 end_time

{
"ctx/end_time": "2021-05-01T12:40:31.418954+02:00"

}
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¢ set the default time COMPOSITION.context.endTime

8.3.9 history_origin

{

"ctx/history_origin": "2021-05-01T12:40:31.418954+02:00"
}

* set the default time for OBSERVATION_.history.origin

* EVENT.time will be set to history.origin (plus offset if set to a minimum in the template)

8.3.10 action_time

{

"ctx/action_time": "2021-05-01T12:40:31.418954+02:00"
}

¢ set the default time for ACTION.time

8.3.11 activity_timing

{

"ctx/activity timing": "R4/2022-01-31T10:00:00+01:00/P3M"
}

* set the default for ACTIVITY.timing

8.3.12 provider

{

"ctx/provider name": "Silvia Blake",
"ctx/provider_id": "123",
"ctx/id_namespace": "HOSPITAL-NS",
"etx/id_scheme": "HOSPITAL-NS"

}

¢ set the default PARTY_IDENTIFIED for ENTRY.provider

8.3.13 action_ism_transition_current_state

{

"ctx/action_ism transition_current_state": "completed"

}

{
"ctx/action_ism transition_ current_ state": "532"

}

« set the default for ACTION.ismTransition.currentState
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« either value or code is accepted

8.3.14 instruction_narrative

{

"etx/instruction narrative": "Human readable instruction narrative"
}

¢ set the default for INSTRUCTION.narrative

8.3.15 location

{
"etx/location": "Lab B2"
}

¢ set the default for COMPOSITION.context.location

8.3.16 setting

{
"ctx/setting": "other care"

}

{
"ctx/setting": "238"
}

* set the default for COMPOSITION.context.setting

* either value or code is accepted

* ctx/setting will be set to “other care” if not set explicitly

8.3.17 link

{
"ctx/link:0|type": "problem",
"ctx/link:0|meaning":
"ctx/link:0|target":
}

"problem related note",

"ehr://ehr.network/347a5490-55ee-4da9-b9%1a-9bba710£730e"

¢ set the default for LOCATABLE.links

8.3. Context Information
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Indices and tables

* genindex
* modindex

e search
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