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Who am I?

• Name: Rik Smithies

• Company: Independent Consultant 
(NProgram Ltd., UK)

• Background:
• Technical Committee Chair, HL7 UK (and former Chair)

• HL7 International Standards Governance Board

• FHIR trainer, consultant

• Architect, analyst and software developer. 20 years in healthcare IT

• Contact:
• rik@nprogram.co.uk

• www.nprogram.co.uk
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What is "FHIR Specification"?

• FHIR has a large set of features
• 150+ resources

• Most will not be used on any particular project

• FHIR provides a “platform specification”
• Standard building blocks for interoperability solutions

• Requires further adaptation/restriction to the context of use

• Need to specify clearly exactly what you are using and how:
• Profiles, Implementation Guides
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What is a FHIR profile?

• A profile is a "specified" version of an existing resource (or profile)

• Profiles can both constrain and extend

• Meant for your specific needs

• Removes or tightens up any aspect of the resource ("constrain")

• Can also add items - by using extensions ("extend")

• Both techniques exist outside of profiles
• but profiles formally document it

• extensions can be used anywhere, without a profile

• and just by using a subset of a resource, that is a constraint
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The need for profiles

Need to be able to describe adaptations based on use and 
context

• What resources and elements are used?
• Which extensions?

• What API features are used? 
• REST? Documents?
• Read only? Update? Delete? History?
• Which search features to support?
• Which operations? 

• What terminologies are used?

• How do these map to local requirements/implementations?
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The need for profiles

• Profiles can serve the same purpose as:
• CDA templates & implementation guides

• HL7 v2 “static” profiles

• OpenEHR Archetypes & templates

• Profiles aren’t mandatory for interoperability, but they make it 
easier to achieve it

• Profiles never change meaning of an instance
• It would still work the same without the profile

• The profile is just the recipe

• The cake can be good even if you don't know the recipe (but less likely 
unless you are an expert baker :-)
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A profiled resource Instance

{

"resourceType": "AllergyIntolerance",

"meta": {

"profile": [

"http://fhir.hl7.org.nz/dstu2/StructureDefinition/ohAllergyIntolerance"

]

},

"extension": [

{

"url": http://fhir.hl7.org.nz/dstu2/StructureDefinition/al-certainty”,

"valueCodeableConcept": {

"text": "really sure"

}

}

],

"patient": {

"reference": "Patient/14317",

"display": "Eve E. Everywoman "

}

}

Looks like any other 
resource instance!

Except for the 
(optional) declaration 
that this instance 
follows a certain 
profile.

This uses an 
extension, but that 
can be used anywhere 
- it doesn’t need a 
profile to be used.

http://fhir.hl7.org.nz/dstu2/StructureDefinition/al-certainty
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So… do I need profiles?

• Well, yes, and no

• You can implement FHIR without profiles
• Just write the code!

• But variability and assumptions are the enemy of successful 
integration projects

• You need to nail things down as tight as possible, to make 
implementation easier

• You can do this (document this) any way you choose

• But profiles are one way

• They specify in detail how to use resources
(and profiles themselves, go no further - but see Implementation 
Guides)
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What do we want from profiles?

Allow for these "usage statements" to be:

• Authored in a structured, consistent, manner

• Published in a repository

• Used as the basis for: 
• validation

• code generation

• Behind the scenes a profile is documented using the 
StructureDefinition resource

• So, in a way, a profile is a StructureDefinition

• More about this later…
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Profiling a resource

• Most elements are optional

• All data type components are 
optional

• Most terminologies are 
unconstrained
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Types of Constraints

• Change cardinality
• e.g. from 0..* to 1..1, or 0..1 to 0..0 (prohibited)

• Note that cannot go the other way
• Can’t make required items optional

• Can’t make singular items repeating

• Add terminology bindings
• Use your local codes instead of FHIR international (general) list

• Create and add extensions
• (Is a constraint, although this is not obvious at first!)

• "Slicing"
• Specify how each repeat in a repeating elements is used
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Profiling a resource. For example...

Require that the identifier uses the UK 

number – and is required

Limit names to just 1 (instead of 0..*)

Limit maritalStatus to another set of codes 

that extends the one from HL7 international

Multiple Birth indicator only boolean

Indicate photo not supported

Add an extension to support "city of birth"

Original 

resource, 

unchanged

List of constraints in the profile

extension [city of birth ] : string 0..1 
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What is an Implementation Guide?

• An "IG" is a document that explains one way to use FHIR
• Document your FHIR use

• Which resources (not all of them, for sure)

• Which profiles of those resources

• Which endpoints, read vs write

• Search params etc.

• Your codes and "value sets"

• Your business rules and textual constraints (e.g. invariants)

• Show FHIR examples

• Typically will include some profiles, but not necessarily.

• Typically will include some extensions, but not necessarily.
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What is an Implementation Guide?

• Could be just a Word document 
• "use this resource…, with this extension"

• a list of fields and what data to put there

• But ideally a structured HTML document, like FHIR itself
• built in a standardized way using the FHIR tools

• And hosted somewhere

• It's what business analysts produce already. It’s just a "spec" (!)

• The FHIR HTML package is an effective documentation format

• The FHIR standard (and IGs) are "executable"

• (IGs use some of the same framework)
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Implementation Guides & Package

• Implementation Guide
• Provides human-readable information (narrative)

• Contains formatted text, pictures, attachments, …

• Explains to developers how to implement a specific use case

• Publish to local/online website or to PDF

• Package
• Provides machine-readable information (computable)

• Contains conformance resources

• Allows machines to validate, generate code, generate UI, …

• Publish to FHIR Package server
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Before we get to tooling, some principles

• FHIR itself is defined similarly to an Implementation Guide 
(it really is a sort of IG).

• So we can make use of the same infrastructure.

• This is mainly a resource called StructureDefinition
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What is a StructureDefintion?

• StructureDefinition is the resource that describes any FHIR 
structure

• FHIR is itself made out of StructureDefinitions…

• Used to define base FHIR resources, data types, extensions, 
etc.

• Describes a "structure" – a set of data element definitions, and 
their associated rules of usage

• It's basically a list of "fields"
• "This field is called 'value'. Its type is 'integer'. It is '0..*' ", and so on.

• And the FHIR HTML is generated from these
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"SD" - Used in the core spec
Resources and datatypes 
are both defined by SDs. 

These are supplied with 
the specification, and are 
useful for tooling to use 
and code generation. 

They are the "source code" 
for FHIR.

You can ignore them 
mostly :-) but it's good to 
be aware. 

Profiles are SDs too!
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ImplementationGuide Resource

• So we have StructureDefinition for our FHIR details (profiles)

• But we need a structure for the overall "document"

• Define document content structure
• Link to other resources that make up parts of the IG 

• as StructureDefinitions (for profiles), and ValueSets, SearchParameters etc.

• as other resources for example XML

• References to external artifacts
• Page content files
• Images, CSS, JavaScript

• Supported page formats
• Markdown
• HTML
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IG source - lots of linked resources, compiled

19

IG

compiler
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Authoring a FHIR Profile

• Forge
• https://simplifier.net/forge

• Lantana Trifolia Workbench
• https://trifolia-fhir.lantanagroup.com/

• MDHT: UML Based modelling tool
• https://projects.eclipse.org/projects/modeling.mdht

• Seems not to be actively developed

• Mitre CIMPL
• DSL for designing clinical models and describing them as profiles

• http://standardhealthrecord.org/cimpl-doc/

• By hand: create StructureDefinition with text editor (for the 
brave/experts)

• Also used to be an Excel method, now deprecated

https://simplifier.net/forge
https://trifolia-fhir.lantanagroup.com/
https://projects.eclipse.org/projects/modeling.mdht
http://standardhealthrecord.org/cimpl-doc/


NProgram 22

Forge, from fire.ly
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Authoring Implementation Guides

IG Builder

• Official HL7 open source command line tool

• Can render IG resource as a website

Fire.ly Simplifier and Lantana Trifolia Workbench

• Browse and find published IGs

• Support online IG authoring and publication

• Embed rendered artifacts

• Include profiles, examples etc.
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Simplifier, from fire.ly
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Lantana Trifolia Workbench

• Profiling and Implementation Guides in one tool

• Open source (JavaScript/Angular)

• Hosted online but can build and run locally

• https://trifolia-fhir.lantanagroup.com/

• Can register/sign up with a GitHub account (or others)

https://trifolia-fhir.lantanagroup.com/
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After registering 
(free), create a 
user.

Users are FHIR 
resources! :-)

Seems to need 
name, and email 
(which isn't obvious 
at first)
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After that, title 
screen.

Core Features listed

We will make a 
profile
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Profile start screen

Can search for 
existing ones.

Or use the button 
to create a new 
one.
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Note that a profile 
is a 
StructureDefinition

Start by adding 
"canonical" URL. 

This acts like a 
unique reference 
for your profile. 

Really this is the 
name (and the 
"Name" is more like 
a "friendly name")
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StructureDefinitions 
can be (profiles of) 
resources, or of 
data types.

The latter would be 
make a new 
"flavour" of a 
datatype e.g. a 
Polish version of 
Address, with that 
specific format. 



NProgram 31

Next choose which 
type of resource we 
are creating a 
profile of. 

We can use Patient 
(everyone's 
favourite!)
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A new definition 
appears and the 
Elements tab shows 
the existing 
structure of the 
Patient resource. 

You can now edit to 
create your 
customized version.
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Select an element 
such as name. 

A panel appears 
allowing this to be 
constrained.

We've selected 
name, which is 
0..*
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Let's change name 
to be 1..1 instead.

We can select and 
constrain any 
resource attribute.

After this, I also 
constrained 
identifier to be 
1..1 and make 
birthDate 0..0 
(prohibiting it).

Then save it with 
button at bottom 
left.
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Now let's export 
our profile 
(download it).

Scroll back up to 
the top to see the 
profile specific 
menu.

Select RAW.
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Select the XML view 
(or JSON).

You can see the 
StructureDefinition 
resource that the 
profile is really 
creating (let's say 
"SD").

This is a FHIR 
resource like any 
other. It can be 
stored on an FHIR 
server as XML or 
JSON.

The name in the 
XML is what we 
entered.
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Scrolling down, we 
can see that this 
SD is based on 
standard FHIR 
Patient, and can 
see the SD that in 
turn defines 
Patient.

You can see list of 
changes 
(constraints) we 
have made.

Here is the new 
cardinality for 
name, and also the 
changes to 
identifier and 
birthDate.
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Back at the top, we 
can download of 
this as an XML file.
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Now let's create an 
extension. 

Same menu item as 
before 
"Profile/Extensions"
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In FHIR an extension 
definition is also a 
StructureDefintion, 
the same as a profile 
is.

So again, for a new 
extension Trifolia 
creates a structure 
definition.

This time we select 
type Extension
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Using the Elements 
tab again, we can 
create our Extension 
by customizing the 
existing very general 
Extension definition.

At the start it has 
just a mandatory 
url, and an optional 
value that can be 
any type

Note that this extension attribute is 
for extensions on extensions
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We can make this a 
string only extension
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The JSON tab give 
you a preview of the 
part of the SD that is 
defining this 
extension.

This will be the same 
in the eventual 
XML/JSON 
download.



NProgram 44

Back to our Patient 
profile, we can use 
our extension.

Select the 
Patient.extension 
element 

and change the 
url type to reference 
the new extension.
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The Patient profile 
SD 

now references the 
new extension 

(as well as our 
identifier and name 
constraints)
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Now let's make an 
Implementation 
Guide that uses our 
Profile (and 
extension)
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We've created a 
new empty IG.

Let's add some 
pages.
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We can add pages 
and move them 
around and use the 
edit button to fill 
with content.
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We can add text to 
pages and it will be 
linked to our IG 
structure 

and also saved to a 
file. 
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As before we can see 
a resource building 
up, using the RAW 
tab, this time an 
ImplementationGuide 
resource.
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Zooming in we can 
see the pages, within 
pages, and the text.
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Now we can publish
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The publish process calls the "official" command line IG publisher tool, then 
downloads the results as a zip. So we can see Trifolia is an editing front end, 
creating ImplementationGuide resources and pages, for compiling
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It has generated a FHIR-like HTML package, with our text in the Table 
Of Contents.
Also a link our next (and only) page.

(Still some work to do for us to tidy it up - fix those "null"s :-)



NProgram 55

Link on the previous page takes us here.
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We can continue by 
adding resources to 
our IG. 

These can include 
example resources 
(that we can pre-
load onto Trifolia) 
and the 
StructureDefinitions 
for the profiles and 
extensions we 
added earlier.
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We can continue by adding resources to our IG. 

These can include example resources (pre-loaded onto Trifolia) and the 
StructureDefinitions for the profiles and extensions we added earlier.
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After republishing, our patient 
profile and extension appears.
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These are nicely 
rendered in "differential" 
(just the changes) 

and full "snapshot" 
merged views.

Our identifier, name and 
birthDate constraints are 
shown, in both.
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Our extension is also 
shown similarly.
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Our example is linked 
and nicely rendered, 
in both XML and 
JSON.
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The downloaded package is a set of HTML pages, plus the source files that you 
created.

It even downloads a copy of the (Java) command line tool and a batch file. If 
you want, you can edit these source files and use the batch file to regenerate 
locally. And then upload your changes back to Trifolia.



Thank you. Questions?


