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Agenda

3. Walkthrough: build an Android app 

using the SDK to display FHIR 

Questionnaire 

• Create an application

• Add dependency on the Android FHIR SDK 

libraries

• Use the SDC library to display a 

questionnaire

4. Q&A

• Your context / Challenges / Ideas
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1. Recap FHIR Questionnaire and SDC 

2. Android FHIR SDK Intro 

• What is Android FHIR SDK

• Design principles

• Libraries

● FHIR Engine Library

● SDC Library

● Workflow Library



Remarks and disclaimers

• FHIR® is the registered trademark of Health Level Seven® (HL7®) International.

• The use of the FHIR® trademark does not constitute endorsement of this 
course/product/service by HL7 ®.

• This is not an official HL7 training. For such training opportunities, you are encouraged to 

• http://www.hl7.org/training

• This presentation is a collection of freely available materials. 

• All diagrams, except those that state otherwise, are original materials or taken from 
the FHIR website and support materials; all screenshots are from the FHIR website

• This presentation is shared under a Creative Commons Attribution 4.0 (CC BY 4.0) 
license - (ok to share and adapt if credits are given)

3
Digital Square | connecting the world for better health

http://www.hl7.org/training


Goals

1. Understand the Android FHIR SDK work

• what the Android FHIR SDK is and the design principles behind it

• the main libraries in the SDK

• how to use the Android FHIR SDK libraries 

2. Learn to build an Android app using the SDK to display a FHIR Questionnaire

• Walkthrough of an skeleton Android application that displays a questionnaire from 
previous sessions of this series
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Preparation for the walkthrough

Clone repository: 

• https://github.com/openhie/FoodAllergy-

webinar

IDE:

• Download Android Studio 2021.1.1 from 

https://developer.android.com/studio
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https://github.com/openhie/FoodAllergy-webinar
https://developer.android.com/studio


Part 1
Recap
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Examples of using form - Case Reporting  
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(link)

https://openhie.github.io/FoodAllergy-webinar/


From Logical Model to Form
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Making of a Questionnaire

https://github.com/openhie/FoodAllergy-webinar/blob/master/input/fsh/form.fsh

● Please let us know:
○ More sessions/workshops on SDC questionnaires?
○ More sessions on sushi?
○ …?
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https://github.com/openhie/FoodAllergy-webinar/blob/master/input/fsh/form.fsh


Part 2
Android FHIR 

SDK
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Main topics

• Overview

• Design principles

• Libraries

❑ FHIR Engine Library

❑ Structured Data Capture Library

❑ Workflow Library

• Demo apps

• Resources
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Overview

The Android FHIR® SDK is a set of 
Kotlin libraries for building offline-
capable, mobile-first healthcare 
applications using FHIR resources on 
Android.

https://github.com/google/android-fhir

NOTE: The libraries are in active development 
and we are constantly looking for community 
feedback and community contributions are 
welcome.
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Design Principles

• Open source. Part of the ecosystem of global health digital 
infrastructure. Apache 2.0 license.

• repo forking and contrib folder

• FHIR native. FHIR as its native data model (HAPI structures) with 
support for terminologies to drive interoperability.

• Support online/offline use. Designed for mobile first settings with online 
and offline usage in mind.

• Support clinical workflows. Provide building blocks for clinical 
workflows (e.g. SDC library and workflow library).
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SDK Libraries

• FHIR Engine Library. Store and manage FHIR resources locally on 

Android and synchronize with FHIR server.

• Structured Data Capture Library. Collect, validate, and process 

healthcare data on Android.

• Workflow Library (WIP). Provide decision support and analytics in 

clinical workflow on Android.
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FHIR Engine Library
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FHIR Engine Library: database

Designed for all FHIR resources

• Resource table. Serialized FHIR 
resources as JSON documents

• Index tables. Structured index tables 
per data type. Using FHIR search 
parameters as hints to build index.

• Local change table. Store local 
changes in order to sync with FHIR 
server.

• Encryption using SQL cipher
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http://hl7.org/fhir/r4/search.html


FHIR Engine Library: APIs

• Data Access API: basic access to local FHIR resources, namely, the 

CRUD operations: create, read, update, and delete

• Search API: a Kotlin DSL (domain-specific language) for searching local 

FHIR resources

• Sync API: synchronizes local FHIR resources with FHIR backends
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FHIR Engine Library: Data Access API

• CRUD (create, read, update, delete) operations

• Example: FhirEngineImplTest.kt
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FHIR Engine Library: Search API

• Kotlin DSL (domain specific language) to search local resources

• Example: PatientListViewModel.kt in demo
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FHIR Engine Library: Sync API (WIP)

• Synchronize with FHIR server by defining a Sync worker
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FHIR Engine demo app
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Structured Data Capture Library

Before After
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Structured Data Capture Library: APIs

• QuestionnaireFragment: the main class for rendering 

questionnaires

• ResourceMapper: handles data extraction and questionnaire 

population

• QuestionnaireResponseValidator: validates questionnaire 

responses against questionnaires
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Structured Data Capture Catalog App
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Workflow Library

• WIP

• Depends on CQL evaluator https://github.com/DBCG/cql-

evaluator

• Support operations such as $apply and $evaluate-measure to 

generate CarePlan or MeasureReport
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https://github.com/DBCG/cql-evaluator


Resources

• GitHub: https://github.com/google/android-fhir

• Zulip chat for Android:

https://chat.fhir.org/#narrow/stream/276344-android

• Feedback: android-fhir-sdk-feedback@google.com

• Support clinical workflows. Provide building blocks for 

clinical workflows (e.g. SDC library and workflow library).
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https://github.com/google/android-fhir
https://chat.fhir.org/#narrow/stream/276344-android
mailto:android-fhir-sdk-feedback@google.com


Part 3
Walkthrough: 

Build an app using 
the SDK
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Walkthrough

Clone repository: 

• https://github.com/openhie/FoodAllergy-webinar

IDE:

• Download Android Studio 2021.1.1 from 

https://developer.android.com/studio

Open the android subdirectory in the repo as an Android project
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Android Resources

Build your first app:
• https://developer.android.com/training/basics/firstapp

Run apps on emulator:
• https://developer.android.com/studio/run/emulator

Run apps on device:
• https://developer.android.com/studio/run/device
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Q&A, Ideas
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Get in touch, be active

• Check with others (at chat.fhir.org or community.fhir.org)

• Create (or ask someone to create) a change request

• Join a FHIR® event like DevDays (devdays.com), discuss

• Join a FHIR® connectathon, test and provide feedback
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https://chat.fhir.org/
https://ccommunity.fhir.org/
https://www.devdays.com/


Digital Square is supported by: 

Digital Square is a PATH-led initiative funded and designed by the United States Agency for International 
Development, the Bill & Melinda Gates Foundation, and a consortium of other donors. 

This presentation was made possible by the generous support of the American people through the United States Agency for International Development. The contents are the 
responsibility of PATH and do not necessarily reflect the views of USAID or the United States Government.
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Demo and hands-on

• https://lhcforms.nlm.nih.gov

• http://ui.hl7.beda.software

• http://smartqedit4.azurewebsites.net
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