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    Introduction

    
    Welcome to the IG Authoring Pattern Language — a practical guide for teams building HL7® FHIR® Implementation Guides at scale.

       Treat IG authoring as software delivery. Keep changes small, validate continuously, and publish frequently to a predictable staging channel.

       This pattern language distils lessons learned from dozens of IG projects across government, research, and industry settings. Whether you're starting a greenfield IG or modernising an existing one, these patterns help you avoid common pitfalls and establish sustainable practices.



    Target Audience

    This documentation is designed for healthcare technology professionals who face complex interoperability challenges:

    
    
        	IG Lead - Owns scope, quality bar, and release train

        	FHIR Engineer - Authors profiles, invariants, examples, and pipelines

        	Terminology Steward - Owns CodeSystems, ValueSets, ConceptMaps

        	Clinical SME - Provides clinical intent and validates usability

        	Implementer - Consumes the IG and reports integration feedback

        	QA/Conformance - Owns test strategy and cross-IG verification

    


    Common Problems You Face

    If you're working in healthcare IT, you likely encounter these recurring challenges:

    
    
        	Inconsistent naming - Profiles, packages, and files are named inconsistently across modules and releases

        	Fragile repo layout - Authors put content in ad-hoc folders; CI and IG Publisher break

        	Decision debt - Rationale for constraints gets lost; regressions and re-litigation

        	Examples drift - Examples no longer reflect profiles; narrative and instance validation diverge

        	Coupled IGs - Related IGs duplicate artifacts and conflict on versions

        	Release chaos - No harmonised staging, versioning, or CI; local ≠ pipeline

    


    Why Patterns for FHIR?

    Healthcare interoperability involves unique challenges that generic software patterns don't fully address. While traditional design patterns focus on general software architecture concerns, FHIR implementation patterns address the specific complexities of healthcare data exchange.


    Getting Started

    We recommend starting with the foundational concepts and building up:

    
    
        	Forces Analysis - Understanding the specific problems, tensions, and context that drive the need for patterns

        	Pattern Catalog - Comprehensive overview of all patterns, their philosophy, organization, and detailed descriptions

        	Co-Usage Map - See how patterns work together in real scenarios

    


    Pattern Structure

    Each pattern in this collection follows a consistent structure derived from classical pattern literature:

    
    
        	Intent - What specific problem does this pattern solve?

        	Forces - What tensions and constraints drive the need for this pattern?

        	Structure - Class diagrams showing the pattern's components

        	Behavior - Sequence diagrams showing how the pattern works at runtime

        	Implementation - Concrete guidance for implementing the pattern with FHIR

        	Related Patterns - How this pattern combines with others in the healthcare context

    


    
        Pattern-Based Approach: These patterns follow established software design pattern principles, making them familiar to developers while addressing healthcare-specific challenges like consent management, audit requirements, and multi-modal data integration.

    


    
        Implementation Flexibility: These patterns are architectural templates, not rigid implementations. Adapt them to your specific technology stack, organizational constraints, and regulatory requirements.

    


    Forces Analysis

    
    This section analyzes the key forces that shape FHIR implementation patterns. Understanding these forces helps you select and adapt patterns for your specific context.


    People & Governance

    
    Forces arising from team dynamics, decision-making, and organisational constraints.


    Decision Debt

    
    Problem: Design rationale gets lost over time, leading to regressions and re-litigation of past decisions.


    Manifestations:

    
        	Team members re-debate settled constraints

        	New joiners repeat past mistakes

        	Audit trails missing for compliance

    


    Related Patterns:

    
        	ADR Log

    

    Distributed Ownership

    
    Problem: Multiple contributors edit shared artifacts without clear accountability.


    Manifestations:

    
        	Merge conflicts on critical files

        	Unclear who approves changes

        	Quality drift in unowned areas

    


    Related Patterns:

    
        	Co-authoring Workflow

        	PR Templates & CODEOWNERS

    

    Tooling & Reproducibility

    
    Forces arising from build tools, CI/CD pipelines, and environment consistency.


    Environment Drift

    
    Problem: Local builds produce different results than CI pipelines.


    Manifestations:

    
        	Works on my machine failures

        	Version mismatches between local and CI

        	Unpinned tool versions causing regressions

    


    Related Patterns:

    
        	Local Build Parity

    

    CI/CD Complexity

    
    Problem: Setting up and maintaining CI pipelines for IG publishing is error-prone.


    Manifestations:

    
        	Failed deployments to staging

        	Missing preview builds for PRs

        	Inconsistent artifact naming

    


    Related Patterns:

    
        	GitHub Actions Pipeline

        	GitLab CI Pipeline

        	SemVer and Release Channels

    

    Architecture & Modularity

    
    Forces arising from IG structure, artifact reuse, and cross-IG dependencies.


    Artifact Duplication

    
    Problem: Related IGs duplicate profiles, extensions, and terminology rather than sharing.


    Manifestations:

    
        	Same extension defined in multiple IGs

        	Version conflicts when IGs depend on each other

        	Maintenance burden of keeping copies in sync

    


    Related Patterns:

    
        	Shared Modules IG

    

    Inconsistent Naming

    
    Problem: Profiles, packages, and files are named inconsistently across modules and releases.


    Manifestations:

    
        	Canonical URL changes break dependents

        	Package IDs don't follow conventions

        	File names don't match resource IDs

    


    Related Patterns:

    
        	Canonical URL and Package ID

        	Standard IG Layout

    

    FSH Sprawl

    
    Problem: FSH code becomes repetitive and hard to maintain without reuse patterns.


    Manifestations:

    
        	Duplicated constraint blocks

        	Inconsistent terminology bindings

        	Large diffs on routine changes

    


    Related Patterns:

    
        	Aliases and RuleSets

        	Extensions and Slicing

    

    Documentation & Examples

    
    Forces arising from keeping documentation current and examples valid.


    Example Drift

    
    Problem: Examples no longer reflect current profiles; narrative and instance validation diverge.


    Manifestations:

    
        	Examples fail validation after profile changes

        	Narrative describes outdated constraints

        	Implementers use stale examples

    


    Related Patterns:

    
        	Use Cases and Examples

    


    Pattern Catalog

    
    This catalog provides an overview of all patterns in the FHIR Implementation Patterns collection.

    
    Overview

    Schema-aligned pattern language for authoring HL7® FHIR® Implementation Guides with disciplined repository layout, naming, ADR governance, example placement, FSH usage, reuse/co-authoring across IGs, and robust staging/versioning/CI for GitHub and GitLab.


    Pattern Categories

    
    
        Repository & Naming

        Conventions for canonical URLs, package ids, branching, and directory layout form the foundation of every IG project. Getting these right early prevents painful migrations later. A well-structured repository enables tooling to work out of the box, helps new team members onboard quickly, and makes CI pipelines straightforward to configure.

        Patterns:

        
            	Canonical URL and Package ID - Ensure stable discovery and dependency management across IGs by establishing consistent, predictable...

            	Standard IG Layout - Keep authors and tools in sync by adopting the HL7 IG Publisher folder schema. When everyone follows...

        

    

    
        Documentation & ADRs

        Authoritative documentation lives with the code, and design decisions are captured as Architecture Decision Records (ADRs). When rationale is discoverable in the repository, teams avoid re-litigating past decisions, new members understand 'why' not just 'what', and auditors can trace constraints back to business requirements.

        Patterns:

        
            	ADR Log - Make design rationale discoverable and reviewable so that future team members understand why constra...

            	Use Cases and Examples - Organise narrative use cases alongside validated examples

        

    

    
        FSH Authoring

        FHIR Shorthand (FSH) and SUSHI provide a human-readable, version-control-friendly way to author FHIR profiles, extensions, and instances. These patterns help you write FSH that is maintainable, consistent, and reusable across profiles and projects. Good FSH practices reduce diff noise in code review and make refactoring safer.

        Patterns:

        
            	Aliases and RuleSets - Centralise constants and reusable rule blocks to reduce duplication, improve consistency, and make r...

            	Extensions and Slicing - Constrain responsibly with clear invariants and named slices

        

    

    
        Reuse & Co-authoring

        When multiple IGs share common profiles, extensions, or terminology, coordination becomes critical. These patterns help you extract shared artifacts into maintainable packages and establish workflows for concurrent editing by distributed teams. Done well, reuse reduces duplication and ensures consistency; done poorly, it creates coupling nightmares.

        Patterns:

        
            	Shared Modules IG - Extract cross-cutting profiles, extensions, and terminology into a shared package that can be versio...

            	Co-authoring Workflow - Enable concurrent edits with clear ownership and review

        

    

    
        Staging, Versioning & CI

        Reproducible builds are the foundation of reliable IG delivery. These patterns ensure that what works on your laptop works in CI, that consumers can trust version numbers, and that every pull request produces a previewable site. The goal is to eliminate 'works on my machine' problems and give reviewers confidence in what they're approving.

        Patterns:

        
            	SemVer and Release Channels - Publish predictable versions and previews so consumers know what to expect. CI builds provide instan...

            	Local Build Parity - Ensure the same toolchain runs locally and in CI

            	GitHub Actions Pipeline - Establish standard CI for GitHub-hosted IG repositories that builds, validates, and deploys on every...

            	GitLab CI Pipeline - Establish standard CI for GitLab-hosted IG repositories, providing equivalent capabilities to the Gi...

            	Current Version Dependency - Use the special current version symbol to depend on the latest CI build of an upstream IG, enablin...

            	Auto-Builder vs Local Builds - Use the HL7 IG Auto-Builder for rapid feedback during feature development, reserving local builds fo...

        

    

    
        Collaboration & Issues

        Well-designed issue templates and PR workflows reduce friction in collaborative IG development. When contributors know what information to provide, triage is faster. When reviewers have checklists, quality is more consistent. These patterns encode team conventions into repository configuration.

        Patterns:

        
            	Issue Templates - Capture the right data for changes and defects upfront. Good templates guide contributors to provide...

            	PR Templates & CODEOWNERS - Guided reviews with clear ownership

        

    


    All Patterns

    
    
        
            
                	Pattern
                	Category
                	Intent
            

        
        
            
                	Canonical URL and Package ID
                	Repository & Naming
                	Ensure stable discovery and dependency management across IGs by establishing con...
            

            
                	Standard IG Layout
                	Repository & Naming
                	Keep authors and tools in sync by adopting the HL7 IG Publisher folder schema. W...
            

            
                	ADR Log
                	Documentation & ADRs
                	Make design rationale discoverable and reviewable so that future team members un...
            

            
                	Use Cases and Examples
                	Documentation & ADRs
                	Organise narrative use cases alongside validated examples
            

            
                	Aliases and RuleSets
                	FSH Authoring
                	Centralise constants and reusable rule blocks to reduce duplication, improve con...
            

            
                	Extensions and Slicing
                	FSH Authoring
                	Constrain responsibly with clear invariants and named slices
            

            
                	Shared Modules IG
                	Reuse & Co-authoring
                	Extract cross-cutting profiles, extensions, and terminology into a shared packag...
            

            
                	Co-authoring Workflow
                	Reuse & Co-authoring
                	Enable concurrent edits with clear ownership and review
            

            
                	SemVer and Release Channels
                	Staging, Versioning & CI
                	Publish predictable versions and previews so consumers know what to expect. CI b...
            

            
                	Local Build Parity
                	Staging, Versioning & CI
                	Ensure the same toolchain runs locally and in CI
            

            
                	GitHub Actions Pipeline
                	Staging, Versioning & CI
                	Establish standard CI for GitHub-hosted IG repositories that builds, validates,...
            

            
                	GitLab CI Pipeline
                	Staging, Versioning & CI
                	Establish standard CI for GitLab-hosted IG repositories, providing equivalent ca...
            

            
                	Current Version Dependency
                	Staging, Versioning & CI
                	Use the special current version symbol to depend on the latest CI build of an...
            

            
                	Auto-Builder vs Local Builds
                	Staging, Versioning & CI
                	Use the HL7 IG Auto-Builder for rapid feedback during feature development, reser...
            

            
                	Issue Templates
                	Collaboration & Issues
                	Capture the right data for changes and defects upfront. Good templates guide con...
            

            
                	PR Templates & CODEOWNERS
                	Collaboration & Issues
                	Guided reviews with clear ownership
            

        
    


    Repository & Naming Patterns

    
    Conventions for canonical URLs, package ids, branching, and directory layout form the foundation of every IG project. Getting these right early prevents painful migrations later. A well-structured repository enables tooling to work out of the box, helps new team members onboard quickly, and makes CI pipelines straightforward to configure.


    Key Challenges

    Repository and naming patterns address the most common structural problems in IG projects:


    
        	Inconsistent names across releases break downstream dependents

        	Unnavigable repos slow down onboarding and code review

        	Non-standard layouts break CI paths and IG Publisher expectations

    


    Patterns in this Category

    
    
        Canonical URL and Package ID

        Ensure stable discovery and dependency management across IGs by establishing consistent, predictable identifiers from the start of the project.

    

    
        Standard IG Layout

        Keep authors and tools in sync by adopting the HL7 IG Publisher folder schema. When everyone follows the same conventions, onboarding is faster, CI is simpler, and cross-IG contributions become practical.

    



    Canonical URL and Package ID

    
    Ensure stable discovery and dependency management across IGs by establishing consistent, predictable identifiers from the start of the project.






    Implementation

    Conventions



    
        	Canonical URL: https://{org-domain}/{ig}/{major}

        	Package id: {org}.{ig}[.{module}] (lowercase; matches npm-ish reverse-DNS)

        	Title-cased IG name in sushi-config.yaml; keep id stable across releases

    

    sushi-config.yaml


id: au.csiro.lab.example
canonical: https://example.org/fhir/ig/example
name: ExampleIG
status: draft
version: 0.1.0
dependencies:
  hl7.fhir.r4.core: 4.0.1
  hl7.terminology.r4: 5.3.0
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    Standard IG Layout

    
    Keep authors and tools in sync by adopting the HL7 IG Publisher folder schema. When everyone follows the same conventions, onboarding is faster, CI is simpler, and cross-IG contributions become practical.



    Structure

    The standard IG layout follows HL7 IG Publisher conventions for predictable tooling support. This structure has evolved through years of community experience and represents the path of least resistance for FHIR tooling.


    
        [image: Standard IG repository layout showing key directories and their purposes]
        Standard IG repository layout showing key directories and their purposes
    



    Implementation

    Directories



    
        	input/fsh — primary FSH sources

        	input/resources — generated JSON/XML if committed

        	input/examples — curated example Instances

        	input/includes and input/pagecontent — markdown and fragments

        	docs/adr — Architecture Decision Records (MADR)

        	.github or .gitlab — workflows, issue/PR templates

        	_scripts — local build parity scripts

    

    Branching



    
        	main: release line

        	develop (optional): integration

        	feature/*: short-lived work

        	release/*: stabilisation and tagging
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    Documentation & ADRs Patterns

    
    Authoritative documentation lives with the code, and design decisions are captured as Architecture Decision Records (ADRs). When rationale is discoverable in the repository, teams avoid re-litigating past decisions, new members understand 'why' not just 'what', and auditors can trace constraints back to business requirements.


    Key Challenges

    Documentation patterns address knowledge management challenges:


    
        	Design rationale gets lost, leading to repeated debates

        	Examples drift out of sync with profiles

        	New team members lack context for existing constraints

    


    Patterns in this Category

    
    
        ADR Log

        Make design rationale discoverable and reviewable so that future team members understand why constraints exist, not just what they are. ADRs create an auditable trail of decisions that supports governance and prevents decision debt.

    

    
        Use Cases and Examples

        Organise narrative use cases alongside validated examples

    



    ADR Log

    
    Make design rationale discoverable and reviewable so that future team members understand why constraints exist, not just what they are. ADRs create an auditable trail of decisions that supports governance and prevents decision debt.





    Behavior

    ADR Workflow

    The ADR workflow captures decisions from initial issue through acceptance and profile linkage. Each ADR follows a standard template (MADR) that ensures consistent structure: context, decision drivers, options considered, outcome, and consequences.


    
        [image: ADR workflow from issue to accepted decision with profile linkage]
        ADR workflow from issue to accepted decision with profile linkage
    


    Implementation

    Structure



    
        	Maintain docs/adr/NNNN-title.md using MADR template

        	Index in docs/adr/index.md with status (proposed, accepted, superseded)

        	Link from profiles to relevant ADRs

    

    Templates


# {number}. {title}

* Status: {proposed|accepted|superseded}
* Deciders: ...
* Date: 2026-01-15

## Context and Problem Statement

## Decision Drivers

## Considered Options

## Decision Outcome

### Consequences

### Links
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    Use Cases and Examples

    
    Organise narrative use cases alongside validated examples






    Implementation

    Placement



    
        	Describe flows in input/pagecontent/use-cases/*.md

        	Keep Instances in input/examples; name as {Profile}-{Intent}-{Number}.fsh

        	Cross-link example pages to Profiles and vice versa

    

    Validation



    
        	CI runs SUSHI then validate instances against compiled StructureDefinitions

        	Attach narrative to examples with "* ^text.div" or markdown includes
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    FSH Authoring Patterns

    
    FHIR Shorthand (FSH) and SUSHI provide a human-readable, version-control-friendly way to author FHIR profiles, extensions, and instances. These patterns help you write FSH that is maintainable, consistent, and reusable across profiles and projects. Good FSH practices reduce diff noise in code review and make refactoring safer.


    Key Challenges

    FSH authoring patterns address code quality and maintainability:


    
        	Duplicated constraint blocks across profiles

        	Inconsistent terminology bindings

        	Large diffs from minor changes

    


    Patterns in this Category

    
    
        Aliases and RuleSets

        Centralise constants and reusable rule blocks to reduce duplication, improve consistency, and make refactoring safer. When terminology URLs and common constraints are defined once, changes propagate automatically.

    

    
        Extensions and Slicing

        Constrain responsibly with clear invariants and named slices

    



    Aliases and RuleSets

    
    Centralise constants and reusable rule blocks to reduce duplication, improve consistency, and make refactoring safer. When terminology URLs and common constraints are defined once, changes propagate automatically.



    Structure

    Aliases and RuleSets provide reusable building blocks for FSH profiles. Aliases give short names to long URLs (terminology systems, extension URLs). RuleSets encapsulate groups of constraints that can be applied to multiple profiles with a single line.


    
        [image: FSH Aliases and RuleSets structure showing reuse across profiles]
        FSH Aliases and RuleSets structure showing reuse across profiles
    



    Implementation

    Aliases


Alias: $loinc = http://loinc.org
Alias: $sct = http://snomed.info/sct
Alias: $auBase = http://hl7.org.au/fhir

    RuleSets


RuleSet: rs-common-patient
* active 1..1 MS
* identifier 1..* MS
* telecom 0..* MS

    Conventions



    
        	One file per profile; group RuleSets by domain

        	Prefer Additive RuleSets over copy-paste

        	Prefix RuleSets with rs- and Aliases with $cap_words
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    Extensions and Slicing

    
    Constrain responsibly with clear invariants and named slices






    Implementation

    Slicing tips



    
        	Name slices with business terms; avoid "slice1"

        	Prefer cardinality + type constraints over custom invariants when possible

        	Document rationale in comments and ADR links
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    Reuse & Co-authoring Patterns

    
    When multiple IGs share common profiles, extensions, or terminology, coordination becomes critical. These patterns help you extract shared artifacts into maintainable packages and establish workflows for concurrent editing by distributed teams. Done well, reuse reduces duplication and ensures consistency; done poorly, it creates coupling nightmares.


    Key Challenges

    Reuse and co-authoring patterns address collaboration at scale:


    
        	Duplicated profiles across related IGs

        	Version conflicts between dependent IGs

        	Merge conflicts from parallel edits

    


    Patterns in this Category

    
    
        Shared Modules IG

        Extract cross-cutting profiles, extensions, and terminology into a shared package that can be versioned and released independently. This enables multiple domain IGs to depend on common definitions without copy-paste duplication.

    

    
        Co-authoring Workflow

        Enable concurrent edits with clear ownership and review

    



    Shared Modules IG

    
    Extract cross-cutting profiles, extensions, and terminology into a shared package that can be versioned and released independently. This enables multiple domain IGs to depend on common definitions without copy-paste duplication.



    Structure

    Shared modules create a dependency hierarchy where domain IGs extend common profiles. The shared package is published independently with its own version number, allowing domain IGs to pin to specific versions and upgrade on their own schedule.


    
        [image: Multi-IG dependency structure with shared modules]
        Multi-IG dependency structure with shared modules
    



    Implementation

    Packaging



    
        	Create {org}.shared.{domain} package published independently

        	Depend via sushi-config.yaml/ dependencies

        	Document compatibility matrix in README

    

    Git strategies



    
        	Prefer standalone repo over submodules; use tags and releases

        	Consider Git subtree for vendoring when external network is restricted
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    Co-authoring Workflow

    
    Enable concurrent edits with clear ownership and review





    Behavior

    Review Flow

    The co-authoring workflow uses CODEOWNERS to route reviews to domain experts.


    
        [image: Co-authoring workflow with CODEOWNERS and required reviews]
        Co-authoring workflow with CODEOWNERS and required reviews
    


    Implementation

    CODEOWNERS & PR templates



    
        	Define code ownership per folder (profiles, terminology, examples)

        	Require 2 approvals incl. owner; enforce status checks

    

    Editor config



    
        	.editorconfig for whitespace

        	Pre-commit hooks for FSH linting and JSON formatting
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    Staging, Versioning & CI Patterns

    
    Reproducible builds are the foundation of reliable IG delivery. These patterns ensure that what works on your laptop works in CI, that consumers can trust version numbers, and that every pull request produces a previewable site. The goal is to eliminate 'works on my machine' problems and give reviewers confidence in what they're approving.


    Key Challenges

    CI and versioning patterns address build reliability and release management:


    
        	Local builds differ from CI results

        	Consumers don't know which versions are stable

        	No preview for pull request reviews

        	Tracking upstream changes during co-development is manual and error-prone

        	Release builds need more validation than feature builds

    


    Patterns in this Category

    
    
        SemVer and Release Channels

        Publish predictable versions and previews so consumers know what to expect. CI builds provide instant feedback, snapshots let integrators test against latest, and releases provide stable baselines for production use.

    

    
        Local Build Parity

        Ensure the same toolchain runs locally and in CI

    

    
        GitHub Actions Pipeline

        Establish standard CI for GitHub-hosted IG repositories that builds, validates, and deploys on every push. Reviewers can see rendered output before merging, and releases are automated from tags.

    

    
        GitLab CI Pipeline

        Establish standard CI for GitLab-hosted IG repositories, providing equivalent capabilities to the GitHub Actions pipeline. Essential for organisations using GitLab for private hosting or enterprise features.

    

    
        Current Version Dependency

        Use the special current version symbol to depend on the latest CI build of an upstream IG, enabling rapid integration testing during active co-development phases.

    

    
        Auto-Builder vs Local Builds

        Use the HL7 IG Auto-Builder for rapid feedback during feature development, reserving local builds for release preparation and downstream integration testing.

    



    SemVer and Release Channels

    
    Publish predictable versions and previews so consumers know what to expect. CI builds provide instant feedback, snapshots let integrators test against latest, and releases provide stable baselines for production use.



    Structure

    Release channels provide different stability guarantees from CI builds to tagged releases.


    
        [image: Release channels from Git branches to package registry]
        Release channels from Git branches to package registry
    



    Implementation

    Channels



    
        	ci: every PR builds to /branches/{branch}

        	snapshot: merges to main/publish nightly

        	release: tags vMAJOR.MINOR.PATCH publish immutable

    

    Tagging



    
        	Use conventional commits to derive CHANGELOG

        	Automate release notes

    




    

    Back to Table of Contents


    Local Build Parity

    
    Ensure the same toolchain runs locally and in CI






    Implementation

    Scripts



    
        	_scripts/publisher.sh pins IG Publisher and Java version

        	_scripts/sushi.sh pins SUSHI version

        	Cache publisher and node modules in CI

    

    Docker (optional)



    
        	Provide Dockerfile with pinned tools

        	Mount repo and run make build

    




    

    Back to Table of Contents


    GitHub Actions Pipeline

    
    Establish standard CI for GitHub-hosted IG repositories that builds, validates, and deploys on every push. Reviewers can see rendered output before merging, and releases are automated from tags.





    Behavior

    CI/CD Workflow

    The GitHub Actions pipeline builds, validates, and deploys the IG on every PR and merge. Pull requests get preview deployments to branch-specific URLs, enabling reviewers to see the rendered IG rather than just source diffs. Merges to main trigger production deployment.


    
        [image: GitHub Actions CI/CD pipeline from PR to deployment]
        GitHub Actions CI/CD pipeline from PR to deployment
    


    Implementation

    Workflow


name: IG Build
on:
  pull_request:
  push:
    branches: [ main ]
jobs:
  build:
    runs-on: ubuntu-latest
    steps:
      - uses: actions/checkout@v4
      - name: Setup Node
        uses: actions/setup-node@v4
        with:
          node-version: '20'
      - name: Setup Java
        uses: actions/setup-java@v4
        with:
          distribution: 'temurin'
          java-version: '17'
      - name: Cache IG Publisher
        uses: actions/cache@v4
        with:
          path: ~/.fhir/ig-publisher
          key: ${{ runner.os }}-igpub-1
      - name: Install SUSHI
        run: npm install -g fsh-sushi@3.9.0
      - name: Run SUSHI
        run: sushi .
      - name: Run IG Publisher
        run: ./_scripts/publisher.sh
      - name: Publish to gh-pages (preview)
        if: github.event_name == 'pull_request'
        uses: peaceiris/actions-gh-pages@v3
        with:
          github_token: ${{ secrets.GITHUB_TOKEN }}
          publish_dir: ./output
          destination_dir: branches/${{ github.head_ref }}

    Pages



    
        	Publish preview to gh-pages; branch-based paths

        	Upload artifacts for download (packages, QA reports)
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    GitLab CI Pipeline

    
    Establish standard CI for GitLab-hosted IG repositories, providing equivalent capabilities to the GitHub Actions pipeline. Essential for organisations using GitLab for private hosting or enterprise features.






    Implementation

    .gitlab-ci.yml


image: eclipse-temurin:17
variables:
  IG_PUBLISHER_CACHE: "$CI_PROJECT_DIR/.ig-publisher"
stages: [build, pages]
build:
  stage: build
  script:
    - apt-get update && apt-get install -y curl nodejs npm
    - npm install -g fsh-sushi@3.9.0
    - sushi .
    - ./_scripts/publisher.sh
  artifacts:
    paths: [output]
  cache:
    paths: [.ig-publisher]
pages:
  stage: pages
  dependencies: [build]
  script:
    - mv output public
  artifacts:
    paths: [public]
    expire_in: 1 week
  only:
    - merge_requests
    - main

    Pages/Staging



    
        	Publish preview to GitLab Pages under /public

        	Cache publisher across jobs
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    Current Version Dependency

    
    Use the special current version symbol to depend on the latest CI build of an upstream IG, enabling rapid integration testing during active co-development phases.






    Implementation

    Using current in sushi-config.yaml

    The current keyword resolves to the latest successful CI build from the upstream IG's build server.



    
        	Specify dependency as package.id: current in sushi-config.yaml

        	SUSHI resolves current to https://build.fhir.org/ig/{org}/{repo}/package.tgz

        	Each build gets the latest upstream artifacts without manual version bumps

        	Useful during active co-development sprints between related IGs

    

    When to use current



    
        	Feature branches integrating with upstream changes not yet released

        	Early-stage IGs tracking a rapidly evolving base IG

        	Cross-team sprints where both IGs are changing simultaneously

        	Testing compatibility before upstream cuts a formal release

    

    When NOT to use current



    
        	Release branches — always pin to a specific version

        	Production deployments — use tagged releases only

        	Stable IGs with infrequent upstream changes

        	When reproducibility is required (current changes daily)
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    Auto-Builder vs Local Builds

    
    Use the HL7 IG Auto-Builder for rapid feedback during feature development, reserving local builds for release preparation and downstream integration testing.






    Implementation

    IG Auto-Builder for feature work

    The HL7 IG Auto-Builder (build.fhir.org) provides free CI for FHIR IGs hosted on GitHub. Use it for most development work.



    
        	Push to GitHub triggers automatic build within minutes

        	Results published to build.fhir.org/ig/{org}/{repo}/branches/{branch}

        	QA report highlights errors and warnings

        	No local toolchain setup required for contributors

        	Ideal for: feature branches, PR reviews, documentation updates

    

    Local builds for releases

    Run local builds for release candidates to catch issues the auto-builder might miss and to perform downstream testing.



    
        	Full control over IG Publisher version (pin to release version)

        	Run downstream validation tools like Inferno test suites

        	Test against local terminology servers if needed

        	Validate example resources against external validators

        	Generate and review full QA report before tagging

    

    Downstream testing with Inferno

    Before releasing, validate that the IG works with downstream testing tools that implementers will use.



    
        	Run Inferno test kit against example resources

        	Verify CapabilityStatement aligns with test expectations

        	Check that Must Support elements are testable

        	Document known test gaps in release notes

    

    Release build checklist



    
        	Switch all current dependencies to pinned versions

        	Run local build with pinned IG Publisher version

        	Review QA report — zero errors, minimal warnings

        	Run Inferno or other downstream test suites

        	Verify package.tgz contents and metadata

        	Tag release only after all checks pass
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    Collaboration & Issues Patterns

    
    Well-designed issue templates and PR workflows reduce friction in collaborative IG development. When contributors know what information to provide, triage is faster. When reviewers have checklists, quality is more consistent. These patterns encode team conventions into repository configuration.


    Key Challenges

    Collaboration patterns address team communication and quality gates:


    
        	Issues lack context for effective triage

        	PRs miss required checks

        	Unclear ownership delays reviews

    


    Patterns in this Category

    
    
        Issue Templates

        Capture the right data for changes and defects upfront. Good templates guide contributors to provide context, link to ADRs, and categorise by area — making triage faster and metrics meaningful.

    

    
        PR Templates & CODEOWNERS

        Guided reviews with clear ownership

    



    Issue Templates

    
    Capture the right data for changes and defects upfront. Good templates guide contributors to provide context, link to ADRs, and categorise by area — making triage faster and metrics meaningful.






    Implementation

    GitHub forms


name: Change Proposal
description: Request a change to profiles, extensions, terminology, or examples
body:
  - type: dropdown
    id: area
    attributes:
      label: Area
      options: [profile, extension, terminology, example]
  - type: textarea
    id: motivation
    attributes:
      label: Motivation
  - type: input
    id: adr
    attributes:
      label: Related ADR (link)

    GitLab templates


# Change Proposal

**Area**: profile|extension|terminology|example
**Related ADR**: #
**Motivation**: 
**Acceptance Criteria**: 

# Defect

**Observed**: 
**Expected**: 
**Steps to Reproduce**:

    Labels & triage



    
        	type:profile, type:extension, type:terminology, type:example

        	area:* labels match folder layout

        	needs:decision links to ADR workflow
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    PR Templates & CODEOWNERS

    
    Guided reviews with clear ownership






    Implementation

    PR checklist


## Summary

- [ ] Linked issue
- [ ] Updated ADR (if applicable)
- [ ] Added/updated examples
- [ ] Passing CI (SUSHI, Publisher)

## Reviewer Notes
- Focus areas
- Backwards compatibility

    CODEOWNERS


# CODEOWNERS
/input/fsh/ @ig-leads @fhir-engineers
/input/examples/ @qa-conformance
/input/includes/ @ig-leads
/docs/adr/ @ig-leads @architects
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    Pattern Co-Usage

    
    This chapter describes how patterns work together in real-world scenarios.


    IG authoring patterns are designed to complement each other. This section shows common combinations for different project situations.




    Common Pattern Combinations

    
    
        Starter IG stack


        Patterns involved:

        
            	Standard IG Layout

            	ADR Log

            	Aliases and RuleSets

            	Local Build Parity

        


    

    
        Multi-IG collaboration


        Patterns involved:

        
            	Shared Modules IG

            	Co-authoring Workflow

            	SemVer and Release Channels

        


    




    References


    Key references for this pattern language


    HL7 & FHIR


    Standards


    
        	
            FHIR Shorthand (FSH)
            - Language for FHIR authoring
        

        	
            IG Publisher Documentation
            - Build and publish IGs
        

    


    DevOps


    CI/CD


    
        	
            GitHub Actions
            - Workflows for CI
        

        	
            GitLab CI
            - Pipeline configuration
        

        	
            Semantic Versioning
            - Versioning scheme
        

    



    

    Additional Resources

    For more information, consult:

    
        	HL7 FHIR Specification

        	SMART on FHIR

        	IHE Profiles
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