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FHIR Shorthand at DevDays

1. Introduction to FHIR Shorthand (this session)
• Advantages of FSH

• Basic FSH grammar

• Experiment using FSH Online

2. Let's Build with FSH (next up @ 4:15 Eastern US time today)
• Creating Implementation Guides

• Converting an existing IG to FSH

3. Advanced FHIR Shorthand and Tools (Thursday @ 3:15 Eastern US)
• Fabulous FSH 2.0 features
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Track overview: Let’s Build a FHIR specification

Wednesday ThursdayTuesday

IG with IG Publisher
2:15 – 3:00

Profiling with Forge
2:15 – 3:00

Create an IG with
FHIR Shorthand

4:15 – 5:00

Monday

Introduction to FHIR 
11:00 – 11:45

Create an IG with
FHIR Shorthand

3:15 – 4:00

Introduction Profiling
1:00 – 1:45

FHIR Registry & Packages
1:00 – 1:45

Advanced FHIR Shorthand 
and Tools

3:15 – 4:00

Publishing with Simplifier.net
2:15 – 3:00

Accelerating your IG production
1:00 – 1:45

https://www.devdays.com/june-2021/lets-build-a-fhir-specification/

You are here
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FSH 
Background
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FHIR Profiles and Implementation Guides

• Base FHIR does not provide the specifics required to implement most 
exchanges

• Profiles are FHIR's way to provide additional details
• A FHIR profile specifies acceptable codes, extensions, restrictions on data types, and more

• Profiles are collected into Implementation Guides (IGs) that describe 
national standards or complete use cases

• Implementers use IGs to create actual APIs
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Profiling Approaches

Command-Driven

Spreadsheets

User InterfacesHand-Editing

Profile: MyPatient
Parent: Patient
* name 1..* MS
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Advantages of FHIR Shorthand Profiling Language

• Concise, readable, understandable

• Rapid changes via text operations: copy, paste, search, and replace

• Perfect for source code control (branching, merging, diffs)

• Error checking and incorporation of best practices

• Complete: FSH does everything you can do by manually editing
• Profiles, extensions, value sets, code systems, invariants, mappings 

• Resources and logical models (NEW!)

• HL7 Standard and integrated with HL7 FHIR IG Publisher
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FSH Consumption

https://npm-stat.com/charts.html?package=fsh-sushi&from=2020-02-12&to=2021-05-22
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100+ Implementation Guides
• US
• New Zealand
• Switzerland
• Belgium
• Denmark
• Sweden
• WHO
• DaVinci
• Covid SANER, Logica
• CARIN Blue Button
• SMART Vaccine Credential

https://fshschool.org/fsh-finder/
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Let's Dive 
into FSH
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Go to 
fshschool.org
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https://bit.ly/3yPAh35

Follow along:

3 y
P A h

3 5
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Example: COVID-19 Diagnosis Profile

1. Base on Condition

2. Diagnosis code U07.1

3. Bind severity to a 
required value set

4. Require a Patient     
as subject
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COVID-19 Severity Value Set

1. Start with the FHIR 
condition-severity
value set

2. Add SNOMED-CT 
code for "life 
threatening"

https://www.hl7.org/fhir/valueset-condition-severity.html
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Add an example of the profile:

1. Create an instance of 
CovidDiagnosis

2. Set the subject, code, 
and severity

3. Create the sample 
patient
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FHIR
Artifacts

FHIR JSON
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Things to Remember

• Keywords: Profile and Parent

• Keywords: Instance and InstanceOf

• Codes:   {code system}#{code}

• Assignments: * <element> = {value}

• Binding rule: * <coded element> from {value set} ({bindingstrength})

• Cardinality rule: * <element> {min}..{max}

• Data Type rule: * <element> only {datatype1} or {datatype2}...

Key:
{substitute}
<path>
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Anatomy of a FSH item:

Keywords:

* Rules

Declaration:CodeSystem

Extension

Instance

Invariant

Mapping

Profile

RuleSet

ValueSet

Resource

Logical

Assignment (=)

Binding (from)

Cardinality (n..m)

Contains (contains)

Datatype (only)

Flag (MS, SU, ?!, N, TU, D)

Insert (insert)

Obeys (obeys)

Value Sets: include, exclude

Path

AddElement

Description

Id

InstanceOf

Parent

Title

Usage

v 2.0
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Automating Repeated Patterns with Rule Sets

• "Don't repeat yourself" principle

• Share best practices with others
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Applying Rule Sets ("insert" rules)
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Get or share FSH Examples

contribute your FSH examples at https://github.com/FSHSchool/FSHOnline-Examples
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Define an Extension

1. Create Extension

2. Constrain value[x] to 
CodeableConcept

3. Bind value[x] to a 
value set

4. Define the value set
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Add an Extension Context (optional)

• The preceding extension can only be applied to Conditions. The way to 
limit this is:

• This is hard to remember, so consider capturing in a reusable Rule Set:

• Then insert into the Extension definition:

Note: You must copy the rule set 
into your project. FSH does not 
have libraries at the current time
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Add the Extension to the CovidCondition Profile

1. Add the extension

2. Use the element 
name "certainty"

3. Set cardinality 0..1

4. Add "Must Support"
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Learn FSH 
using GoFSH
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GoFSH converts FHIR JSON to FHIR Shorthand
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• https://www.hl7.org/fhir/bodyheight.profile.json
• Or Profiles: observation-bodyheight → JSON → Raw JSON

• Copy and paste into right pane of FSH Online

• Click Convert to FSH

Try this: Convert Body Height Vital Signs Profile to FSH

https://www.hl7.org/fhir/bodyheight.profile.json
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GoFSH Converted FHIR profile:
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Additional Syntax:

• Caret (^) refers to metadata in the StructureDefinition

• [0], [+], [=] refer to first, next, same array elements

* ^experimental = false
* ^date = "2018-08-11"
* ^publisher = "Health Level Seven International (Orders and Observations Workgroup)"

* code ^short = "Body Height"
* code ^definition = "Body Height."

* ^extension[+].url = "http://hl7.org/fhir/StructureDefinition/structuredefinition-fmm"
* ^extension[=].valueInteger = 5

(indicate the FHIR Maturity of this profile = 5 using extension on StructureDefinition)
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FSH Resources and Tools

• FSH Language Specification -- HL7 FHIR Standard

• SUSHI -- compile FSH into FHIR Artifacts

• FSH School -- web site with documentation, tools, examples

• FSH Online -- interactive FHIR Shorthand with examples

• GoFSH -- convert existing implementation guides into FSH (beta)

• FSH Finder -- web crawler to find FSH projects

• VS Code extension -- code highlighter for VS Code editor

• # shorthand -- Zulip chat channel

http://hl7.org/fhir/uv/shorthand/
https://github.com/FHIR/sushi
https://fshschool.org/
https://fshschool.org/FSHOnline/
https://fshschool.org/docs/gofsh/
https://fshschool.org/fsh-finder
https://marketplace.visualstudio.com/items?itemName=kmahalingam.vscode-language-fsh
https://chat.fhir.org/#narrow/stream/215610-shorthand
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http://build.fhir.org/ig/HL7/fhir-shorthand/

Language Reference: FHIR Shorthand IG
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Downloads → Quick Reference Card

Syntax Examples
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Look Ahead to Let's Build (next session)

IG-root
├── ig.ini
├── sushi-config.yaml
├── input
|   ├── fsh
|   |   ├── file1.fsh
|   |   ├── file2.fsh
|   |   └── file3.fsh
│   ├── ignoreWarnings.txt
│   ├── images
│   │   ├── myDocument.pdf
│   │   ├── myGraphic.png
│   │   └── mySpreadsheet.xlsx
│   ├── includes
│   │   └── menu.xml
│   ├── resources
│   │   └── myOtherResources.json
│   └── pagecontent
│       ├── 1_mySecondPage.md
│       ├── 2_myThirdPage.md
│       ├── 3_myFourthPage.md
│       └── index.md
├── package-list.json
└── input-cache/publisher.jar

IG-root
├── fsh-generated
├── output
├── temp
├── template

IG home page

run HL7 IG publisher 
(runs SUSHI for you)

Creating a FSH Implementation Guide

You can mix FSH with resources 
created by Trifolia or Forge 
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Prepare for Let's Build (next session)

• Install Node.js LTS edition from https://nodejs.org/

• Install SUSHI and GoFSH
• Open a terminal and run:  npm install -g fsh-sushi

• Open a terminal and run:  npm install -g gofsh

• Install VS Code (if text editor is needed)
• https://code.visualstudio.com/download

https://nodejs.org/
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Questions?
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FSH 
Background
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FHIR Profiles and Implementation Guides

• Base FHIR does not provide the specifics required to implement most 
exchanges

• Profiles are FHIR's way to provide additional details
• A FHIR profile specifies acceptable codes, extensions, restrictions on data types, and more

• Profiles are collected into Implementation Guides (IGs) that describe 
national standards or complete use cases

• Implementers use IGs to create actual APIs
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Profiling Approaches

Command-Driven

Spreadsheets

User InterfacesHand-Editing

Profile: MyPatient
Parent: Patient
* name 1..* MS
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Advantages of FHIR Shorthand Profiling Language

• Concise, readable, understandable

• Rapid changes via text operations: copy, paste, search, and replace

• Perfect for source code control (branching, merging, diffs)

• Error checking and incorporation of best practices

• Complete: FSH does everything you can do by manually editing
• Profiles, extensions, value sets, code systems, invariants, mappings 

• Resources and logical models (NEW!)

• HL7 Standard and integrated with HL7 FHIR IG Publisher
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FSH Consumption

https://npm-stat.com/charts.html?package=fsh-sushi&from=2020-02-12&to=2021-05-22
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100+ Implementation Guides
• US
• New Zealand
• Switzerland
• Belgium
• Denmark
• Sweden
• WHO
• DaVinci
• Covid SANER, Logica
• CARIN Blue Button
• SMART Vaccine Credential

https://fshschool.org/fsh-finder/
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Let's Dive 
into FSH
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Go to 
fshschool.org
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https://bit.ly/3yPAh35

Follow along:

3 y
P A h

3 5
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Example: COVID-19 Diagnosis Profile

1. Base on Condition

2. Diagnosis code U07.1

3. Bind severity to a 
required value set

4. Require a Patient     
as subject
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COVID-19 Severity Value Set

1. Start with the FHIR 
condition-severity
value set

2. Add SNOMED-CT 
code for "life 
threatening"

https://www.hl7.org/fhir/valueset-condition-severity.html
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Add an example of the profile:

1. Create an instance of 
CovidDiagnosis

2. Set the subject, code, 
and severity

3. Create the sample 
patient
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FHIR
Artifacts

FHIR JSON
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Things to Remember

• Keywords: Profile and Parent

• Keywords: Instance and InstanceOf

• Codes:   {code system}#{code}

• Assignments: * <element> = {value}

• Binding rule: * <coded element> from {value set} ({bindingstrength})

• Cardinality rule: * <element> {min}..{max}

• Data Type rule: * <element> only {datatype1} or {datatype2}...

Key:
{substitute}
<path>
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Anatomy of a FSH item:

Keywords:

* Rules

Declaration:CodeSystem

Extension

Instance

Invariant

Mapping

Profile

RuleSet

ValueSet

Resource

Logical

Assignment (=)

Binding (from)

Cardinality (n..m)

Contains (contains)

Datatype (only)

Flag (MS, SU, ?!, N, TU, D)

Insert (insert)

Obeys (obeys)

Value Sets: include, exclude

Path

AddElement

Description

Id

InstanceOf

Parent

Title

Usage

v 2.0
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Automating Repeated Patterns with Rule Sets

• "Don't repeat yourself" principle

• Share best practices with others
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Applying Rule Sets ("insert" rules)
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Get or share FSH Examples

contribute your FSH examples at https://github.com/FSHSchool/FSHOnline-Examples
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Define an Extension

1. Create Extension

2. Constrain value[x] to 
CodeableConcept

3. Bind value[x] to a 
value set

4. Define the value set
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Add an Extension Context (optional)

• The preceding extension can only be applied to Conditions. The way to 
limit this is:

• This is hard to remember, so consider capturing in a reusable Rule Set:

• Then insert into the Extension definition:

Note: You must copy the rule set 
into your project. FSH does not 
have libraries at the current time
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Add the Extension to the CovidCondition Profile

1. Add the extension

2. Use the element 
name "certainty"

3. Set cardinality 0..1

4. Add "Must Support"
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Learn FSH 
using GoFSH
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GoFSH converts FHIR JSON to FHIR Shorthand
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• https://www.hl7.org/fhir/bodyheight.profile.json
• Or Profiles: observation-bodyheight → JSON → Raw JSON

• Copy and paste into right pane of FSH Online

• Click Convert to FSH

Try this: Convert Body Height Vital Signs Profile to FSH

https://www.hl7.org/fhir/bodyheight.profile.json
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GoFSH Converted FHIR profile:
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Additional Syntax:

• Caret (^) refers to metadata in the StructureDefinition

• [0], [+], [=] refer to first, next, same array elements

* ^experimental = false
* ^date = "2018-08-11"
* ^publisher = "Health Level Seven International (Orders and Observations Workgroup)"

* code ^short = "Body Height"
* code ^definition = "Body Height."

* ^extension[+].url = "http://hl7.org/fhir/StructureDefinition/structuredefinition-fmm"
* ^extension[=].valueInteger = 5

(indicate the FHIR Maturity of this profile = 5 using extension on StructureDefinition)
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FSH Resources and Tools

• FSH Language Specification -- HL7 FHIR Standard

• SUSHI -- compile FSH into FHIR Artifacts

• FSH School -- web site with documentation, tools, examples

• FSH Online -- interactive FHIR Shorthand with examples

• GoFSH -- convert existing implementation guides into FSH (beta)

• FSH Finder -- web crawler to find FSH projects

• VS Code extension -- code highlighter for VS Code editor

• # shorthand -- Zulip chat channel

http://hl7.org/fhir/uv/shorthand/
https://github.com/FHIR/sushi
https://fshschool.org/
https://fshschool.org/FSHOnline/
https://fshschool.org/docs/gofsh/
https://fshschool.org/fsh-finder
https://marketplace.visualstudio.com/items?itemName=kmahalingam.vscode-language-fsh
https://chat.fhir.org/#narrow/stream/215610-shorthand
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http://build.fhir.org/ig/HL7/fhir-shorthand/

Language Reference: FHIR Shorthand IG
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Downloads → Quick Reference Card

Syntax Examples
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Look Ahead to Let's Build (next session)

IG-root
├── ig.ini
├── sushi-config.yaml
├── input
|   ├── fsh
|   |   ├── file1.fsh
|   |   ├── file2.fsh
|   |   └── file3.fsh
│   ├── ignoreWarnings.txt
│   ├── images
│   │   ├── myDocument.pdf
│   │   ├── myGraphic.png
│   │   └── mySpreadsheet.xlsx
│   ├── includes
│   │   └── menu.xml
│   ├── resources
│   │   └── myOtherResources.json
│   └── pagecontent
│       ├── 1_mySecondPage.md
│       ├── 2_myThirdPage.md
│       ├── 3_myFourthPage.md
│       └── index.md
├── package-list.json
└── input-cache/publisher.jar

IG-root
├── fsh-generated
├── output
├── temp
├── template

IG home page

run HL7 IG publisher 
(runs SUSHI for you)

Creating a FSH Implementation Guide

You can mix FSH with resources 
created by Trifolia or Forge 
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Prepare for Let's Build (next session)

• Install Node.js LTS edition from https://nodejs.org/

• Install SUSHI and GoFSH
• Open a terminal and run:  npm install -g fsh-sushi

• Open a terminal and run:  npm install -g gofsh

• Install VS Code (if text editor is needed)
• https://code.visualstudio.com/download

https://nodejs.org/
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Questions?
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