
HL7 FHIR DevDays 2021, Virtual Edition, June 7–10, 2021    |     @HL7     |     @FirelyTeam |     #fhirdevdays |     www.devdays.com

HL7®, FHIR® and the flame Design mark are the registered trademarks of Health Level Seven International and are used with permission.

Tutorial: Advanced FHIR Shorthand and Tools

Mark Kramer and Chris Moesel, MITRE Corporation



2

Mark Kramer
• Chief Engineer, MITRE Health Innovation Center

Chris Moesel 
• Principal Software Systems Engineer

Not-for-profit R&D institution working in the 
public interest and funded by the US government

Clinical 
Quality  
Language

© 2021 The MITRE Corporation. All rights reserved. Approved for Public Release 19-3439. DIstribution Unlimited. 



3

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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Background
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Profiling Approaches

Command-Driven

Spreadsheets

User InterfacesHand-Editing

Profile: MyPatient
Parent: Patient
* name 1..* MS
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Example: COVID-19 Diagnosis Profile

FSH Online: https://bit.ly/3g0HmpQ
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What’s New
in FSH STU

Two

Get it? Fish stew?
(Don’t worry, he’ll be fine. FSH will survive this one.)
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Explicit Indexing Problems with explicit indexing:
• Error prone (oops, I missed one!)
• Adding/removing items in the middle 

requires renumbering
• Similar blocks of code are not reusable

FSH Online: https://bit.ly/3w32WzO
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Soft Indexing Soft indexing approach:
• [+] à next item in array
• [=] à last referenced item in the array
• Start an empty array with [+] or [0] or 

implicit index 0

Advantages of soft indexing:
• No need to count (counting is hard!)
• Easily add/remove/move items
• Copy/paste and RuleSet friendly

FSH Online: https://bit.ly/3pwmPwG
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Parameterized RuleSets (a.k.a. Macros)

• Defining parameterized RuleSets
• Use the same RuleSet keyword as normal RuleSets
• Follow the name w/ list of parameter names in parentheses
• Wrap parameter name in curly braces to use its value in rules

• Inserting parameterized RuleSets
• Use the same insert keyword as normal insert rules
• Follow the name w/ list of parameter values in parentheses
• Parameter values are inserted as text strings (nothing fancy!)

RuleSet: name(parameter1, parameter2, parameter3...)
* rule1
* rule2
// More rules

preprocessor

FSH Online: https://bit.ly/3ptpSps
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CapabilityStatement Example

?

Loosely based on https://build.fhir.org/ig/HL7/fhir-saner/

FSH Online: https://bit.ly/3ptpR4S
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CapabilityStatement Example: Soft Indexing & Aliases

That is
better, but…

Loosely based on https://build.fhir.org/ig/HL7/fhir-saner/

FSH Online: https://bit.ly/2SfCPH2
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CapabilityStatement Example: Parameterized RuleSets

Loosely based on https://build.fhir.org/ig/HL7/fhir-saner/
FSH Online: https://bit.ly/3g6aRXH
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CapabilityStatement Example: Comparing Approaches
FSH STU1 Representation Soft Indices and Aliases Parameterized RuleSets

• Compact
• Consistent
• Easier to read
• Easier to write
• Fewer mistakesLoosely based on https://build.fhir.org/ig/HL7/fhir-saner/
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Logical Models and Resources: Custom Content Structures
Logical Models Resources

Primary Use Case Domain Analysis Models Electronic Data Exchange

Recommended for IG Authors HL7 Work Groups

FHIR-conformant? Yes HL7 Resources Only

Supported by IG Publisher? Yes No

Allowed Parents Logical Models, Complex Types DomainResource, Resource

Default Parent (FSH) Base (R5, backported to R4) DomainResource

• New Rule: AddElement Rule
• Familiar Rules: Binding, Cardinality, Flag, Insert,  Obeys, and Type

• Disallowed: Assignment and Contains (see Interpretation of ElementDefinition in different contexts)

• Logical models and resources cannot constrain elements inherited from their parent

FSH Rules for Logical Models and Resources



16

Logical Models: HIVRecord Example

Adapted from: http://build.fhir.org/ig/openhie/hiv-ig/branches/master/StructureDefinition-model-hiv-record.html

Yes, this does compile!

FSH Online: https://bit.ly/2SiP5GL
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Logical Models and Resources: AddElement Rule
* <element> {min}..{max} {flags} {datatype} "{short}" "{definition}"

Looks familiar, right?  Well… almost. Can you spot the difference?

FSH Online: https://bit.ly/34TN9Ya
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FSH STU1 Path Syntax: The Problem Annoyance
Nested elements require redundant paths and result in high text density

Adapted from: http://build.fhir.org/ig/openhie/hiv-ig/branches/master/StructureDefinition-model-hiv-record.html

It’s a sea 
of text!

FSH Online: https://bit.ly/2SfDh8c
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Indent Rules: A Sensible Way to Represent Path Structure
Indent two spaces to prepend the previous less-indented rule’s path

Adapted from: http://build.fhir.org/ig/openhie/hiv-ig/branches/master/StructureDefinition-model-hiv-record.html

Indent rules work in:
• Profiles

• Extensions

• Logical Models

• Resources

• Mappings

• Instances

• Code Systems (stay tuned)

With:
• Path-based rules

• New “path rule”

• Concept rules (stay tuned)

FSH Online: https://bit.ly/34TN8U6
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Example Custom Resource and Instance: EmergencyVehicle

FSH Online: https://bit.ly/3pwnMoK
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Defining Code Systems in STU1

Top-level metadata
SUPPORTED

Property definition
SUPPORTED

Property use
NOT SUPPORTED

Hierarchical codes
NOT SUPPORTED

Code systems with hierarchical codes and/or 
code-specific metadata (property, designation) 

must be defined as FSH Instances

http://www.hl7.org/fhir/us/core/CodeSystem-cdcrec.html

FSH Online: https://bit.ly/3x9bYLR
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Defining Code Systems in FSH STU2

Adapted from http://www.hl7.org/fhir/us/core/CodeSystem-cdcrec.html

Top-level metadata
SUPPORTED

Property Definition
SUPPORTED

Property Use
SUPPORTED

Hierarchical codes
SUPPORTED

Concept caret rule

Concept hierarchy

FSH Online: https://bit.ly/3cpnScw
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Defining Code Systems in FSH STU2: Indent Paths

Adapted from http://www.hl7.org/fhir/us/core/CodeSystem-cdcrec.html

Top-level metadata
SUPPORTED

Property Definition
SUPPORTED

Property Use
SUPPORTED

Hierarchical codes
SUPPORTED

Concept caret rule

3rd level code

FSH Online: https://bit.ly/3pxObCM



24

FSH Tools

Chainsaw Henry Mühlpfordt / WikiMedia Commons: https://commons.wikimedia.org/wiki/File:Chainsaw_symbol_2010-02-16.svg



25

SUSHI GoFSH VS Code Extension

FSH Online FSH Finder FSH School

SUSHI platter by Dllu / WikiMedia Commons: https://commons.wikimedia.org/wiki/File:Grocery_store_sushi_from_Pittsburgh_2.jpg Fishing boat by Kritzolena / WikiMedia Commons: https://commons.wikimedia.org/wiki/File:Fishing_boat_off_the_coast_of_Naxos.jpg
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SUSHI: SUSHI Unshortens Shorthand Inputs
New! SUSHI 2.0.0-beta.1
• Logical Models & Resources
• Indent Paths
• Concept Hierarchy & Caret Rules
• Preprocessed FSH Output
• Breaking Changes

• Space before * is now meaningful
• Deprecated syntax not supported
• Legacy project format not supported

https://github.com/FHIR/sushi

Install SUSHI Beta: npm install -g fsh-sushi@2.0.0-beta.1
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SUSHI 2.0.0: Preprocessed FSH Output
sushi -p myproject

FSH in /input/fsh Preprocessed FSH in /_preprocessed

Resolved alias Inserted RuleSet Expanded paths Explicit indices



28

GoFSH: Converts FHIR JSON/XML to FSH
GoFSH 1.x (Current Release)
• Command line interface
• Converts FHIR JSON/XML to FSH
• Multiple output formats
• Supports FSH STU1, plus
• Soft Indexing

• Development in progress for:
• Logical Models & Resources
• Hierarchical CodeSystems
• Concept Caret Rules
• Indent Paths

https://github.com/FHIR/GoFSH

Install: npm install -g gofsh
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GoFSH: Converting US Core IG to FSH
Sound exciting? Check out:

Let's Build: Create an Implementation Guide with FHIR Shorthand
June 8 @ 4:15pm (time travel required)

Spoiler Alert!
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VS Code Extension: vscode-language-fsh
VS Code FSH Extension
• Visual Studio Code Editor
• Syntax highlighting
• Snippets
• Go to definition
• Open FHIR documentation

Install:
• Open a .fsh file in VS Code, or
• Search “FSH” in marketplace
• Go to: https://bit.ly/3fUsIk7
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VS Code Extension: Syntax Highlighting
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VS Code Extension: Snippets
1. Type a FSH trigger phrase*

2. Hit <Enter> or <TAB> to start
• Use <TAB> to visit placeholders
• Bonus: Automatic id and title

3. Start writing your rules

* Logical / Resource to be added soon.
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VS Code Extension: Go to Definition
Right-click a FSH name and “Go to Definition” to see its definition
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VS Code Extension: Go to FHIR Documentation
Right-click a FHIR name and “Go to FHIR Documentation” to see its definition
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FSH Online
FSH Online Features
• Convert FSH to FHIR on the web
• Convert FHIR to FSH on the web
• Browse and Copy FSH examples
• Share FSH definitions w/ others

Recommended for:
• Quickly trying some FSH out
• Quickly converting FHIR to FSH
• Debugging FSH definitions
• Reporting errors (share your link) https://fshschool.org/FSHOnline
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FSH Online: Features
1. Browse 

Examples

2. FSH to FHIR 
(SUSHI)

3. Share FSH

4. Clear FSH

5. View Log

6. FHIR to FSH 
(GoFSH)

7. Configure 
Settings

8. Clear JSON

9. New JSON

10. View JSON

1 2

3 4

5

76
8

9

10

FSH Online: https://bit.ly/3g0HmpQ
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FSH Online: Browse and Copy Examples (New!)
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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

FSH Finder
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https://fshschool.org

Your portal to
• FSH Online
• FSH Finder
• SUSHI docs
• GoFSH docs
• Tutorials
• Presentations
• Other resources

FSH School



40

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
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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 were here
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Questions?
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