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3. Walkthrough: build an Android app
using the SDK to display FHIR

1. Recap FHIR Questionnaire and SDC

2. Android FHIR SDK Intro Questionnaire
«  What is Android FHIR SDK * Create an application
« Design principles « Add dependency on the Android FHIR SDK
» Libraries libraries

e FHIR Engine Library
e SDC Library
e Workflow Library

* Use the SDC library to display a
guestionnaire

4. Q&A

* Your context / Challenges / Ideas
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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

e 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)
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http://www.hl7.org/training

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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Part 1
Recap




Examples of using form - Case Reporting

Data Collection & Data 2] Data Pool %! Data Usage 2
Acquisition
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Food Allergies ImplementationGuide
o e pen

IG Home Table of Con Spacifications -

Table of Contents  Artifacts Summary

i Food Allergles ImplementationGuide - Local Development bulld (v0.1.0-test). See the Directory of published versions of

Artifacts Summary

This page provides a list of the FHIR artifacts defined as part of this implementation guide.

Contents:

. o Structures: Logical
Structures: Logical Models Models

e Structures:

These define data models that represent the domain covered by this implementation guide in more business-friendly terms than the underlying FHIR Questionnaires

Tasources. e Structures:
Resource Profiles

¢ Terminolegy:

Value Sets
Food Allergy Logical Mode! Food Allergy information model
e Example:; Example

Instances

Structures: Questionnaires

These define forms usad by systems conforming to this implementation guide to capture or expose data to end users

Food Allergy self-report | A form for self-reported food allergies, including the basic information and contained valuesets

Structures: Resource Profiles

These define constraints on FHIR resources for systems conforming to this implementation guide


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

From Logical Model to Form

Logical Model: Food Allergy Logical Model

Defining URL: http://ohie.org/fhir/focd-allergy/Structure Definition/FoodAllergyModel
Version: 0.1.0-test

Name: FoodAllergyModael

Title: Food Allergy Logical Model

Status: Active as of 1/28/22, 4:31 PM

Definition: Focd Allergy information madel

Publisher: OpenHIE

Source Resaurce; XML / ISON / Turtle

The official URL for this profile is:

nttp://onie.org/fhir/food-alleorgy/Steucturadefinition/FoodAllargyModel

Formal Views of Profile Content

Descriptian of Frofiles, Differentialy, Snapshots and how the difecunt pressntationy work of

Toxt Summary Differantial Table Snapshot Table Snapshot Table (Must Support) Al

This structure is derived from Base (£

Name Flags Card. Type Description & Constraints 7
FoocaliergyMcce Food Allergy Logical Mode!
|- £ patient 1.1 Rafurence|) Tha parson that has the allergy
) wllergen 1.1  CodeableConcept The substance that the pecson is allergic to
) dinicalStatys i..1  CodeabieConcept The stotus of the allergy « If it 5 active or rescived
) verfficationStatus 1.1 CodeableConcest The varfication status of the allergy - if it in confirmed or suspected o refuted
reccrdedDate 0.1 dateTime When the aliergy was reported
- [f recorcer 0.1 Reference]) Who recorded the alergy
£ aszerter 0.4 Referance|) Who asserted the aliergy
;ix ) raactions 0.1 BackbeosElament known past reactions to the alérgen
) manfestation 0.1  CodeabluConcept How the rescticon manfested Ssef
J tertitude 0.1  CodeablaConcest How CHrtaln wa 206 that the CaLsa of the reacton was the allkrgen Indicated
. sxposare 1 CodesbleConcept The expasure route to the substance
| note 0.1 string Additioral text note sbouk the akergic reaction
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Making of a Questionnaire

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

o Please let us know:
o More sessions/workshops on SDC questionnaires?

o More sessions on sushi?
?
O ...
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https://github.com/openhie/FoodAllergy-webinar/blob/master/input/fsh/form.fsh

Part 2
Android FHIR
SDK




Main topics

« Overview

« Design principles

« Libraries
O FHIR Engine Library
O Structured Data Capture Library
O Workflow Library

« Demo apps

e Resources
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= README.md

Android FHIR SDK

The Android FHIR SDK (the SDK) is a set of Kotlin libraries for building offline-capable, mobile-first healthcare
appbcations using FHIR resources on Android. It aims to accelerate the adoption of FHIR by making it easy 10
incorporate FHIR into new and existing mobile applications.

Overview

Requirements

The SDK supports Android 21 (loflipop) and above. Androkd Studio 4.0 or above is required for Java 8 library

The Android FHIR® SDK is a set of
Kotlin libraries for building offline- R
capable, mobile-first healthcare o

. . . Library TSRS Code  Wiki Summary
ap p I I Ca'tl O n S u S I n g F H I R reS O u rces O n FHIR Engine &ide wiki Store and manage FHIR resources locally on Android
A d r O i d Library and synchronize with FHIR server
. Data Captu . e Yy
n re O code " Caollect, vabdate, and process healthcare data on
Library 2 Android
Workflow CEESEEEE  code | wiki Provide decision support and analytics in clinical
Library workflow on Android

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

Demo apps

This repository also contains the following demo apps:

NOTE: The libraries are in active development e s
and we are constantly looking for community FHIR Engine Demo App code  wid
feedback and community contributions are st Fsioal
welcome.

These applications are provided for demo purposes only, Do NOT use in production,

Contributing

The SDK is being developed by a consortium of application developers. We welcome contributions. Please see
How to Contribute and Contributing for more information,

Feedback
Digital Square | connecting the world for better health

If you want to provide any feedback, discuss use cases, raise feature requests, or simply want to get involved,
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https://github.com/google/android-fhir

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

FHIR Engine Library
/' Q L2 S S £
Data Access API Search API Sync API

¥ ! FHIR server

i
==Y

Database
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FHIR Engine Library: database

_ esoucneniey i
Designed for all FHIR resources R X T —
e l
* Resource table. Serialized FHIR = || || =

resources as JSON documents ) | | R 13—

| resourceld: string X resourceld: string FK resourceld: string
Ilnd-umm. Mring Index_fuen . string | Indes_nume! atring
“:'\dcn_nal'v string index_path: string index_path: strimg

 |ndex tables. Structured index tables e IR |
per data type. Using FHIR search

- i
. . . [mnmn | Coduindex (Tokenlndex) T ‘ (muym
parameters as hints to build index. | [T [ s ~ s 1og | o T s
— FK |m¢ource7vpc: strimg <3 K wsourceType: utring \—o,_-; K resourceType: string
| rosou 1c (18 sourcela: ] resourcelid: string
:\ 'Mdn namei strimg Sox e ut [} index_name! atring
[Andex_path: string Index path ] | indes PALh: atrin
[ ] L O C aI C h an g e tab I e . Store Iocal (, |mdn value: BigDocimal indox_system: string ‘mdcx_ly\nn: string
index value vinlow: BlgDecinel

changes in order to sync with FHIR | R T g
server. e

| B |id: Llong
\—({’; R |unourcﬂ'ypo. string
] A |resourceld: strimg
| 'mdn name: string
|

« Encryption using SQL cipher o o
\ j::.::;:;:;.::::m:om int
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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: FhirEnginelmplTest.kt

fhirEngine.save(patient)
fhirEngine.saveAll(list0f(patientl, patient2))
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FHIR Engine Library: Search API

® Kaotlin DSL (domain specific language) to search local resources

® Example: PatientListViewModel.kt in demo

val patients: List<Patient> = fhirEngine.search()
.of (Patient::class. java)
.filter(string(Patient.ADDRESS_CITY, ParamPrefixEnum.EQUAL, value: "KIGALI"))
.run()
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FHIR Engine Library: Sync API (WIP)

® Synchronize with FHIR server by defining a Sync worker

class FhirPeriodicSyncWorker(appContext: Context, workerParams: WorkerParameters) :
FhirSyncWorker (appContext, workerParams) {

override fun getSyncData() = mapO0f(ResourceType.Patient to mapO0f("address-city" to "NAIROBI"))

override fun getDataSource() =
HapiFhirResourceDataSource(HapiFhirService.create(FhirContext.forR4().newJsonParser()))

override fun getFhirEngine() = FhirApplication.fhirEngine(applicationContext)
+

Sync.oneTimeSync<FhirPeriodicSyncWorker>( context: this)
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FHIR Engine demo app

11:20 @

&« Patient Card

T e—— Alfred Alternatives
Current status: \'UNKNOWN |
Alfred Alternatives =
1 year old Last contacted: none
Id: #—ab6 F e
Complete Survey

Anabel Waweru

Mobile Number
eyma 1234567890
Id; #-673
Anabele Anabele 1D Number
21 years old 9¢22a06{-74bd-445e-8654-845880a32a66
Id; 2606

Address
Anami Cedric NAIRDBI,
1 year old
Id: #~-e44 Date of Birth

2021-01-07
Mrs Andy Year
30 days old Gender
Id: #-806 Male
Anebelle Higginss

6 months old
id: #--08d
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Structured Data Capture Library

am ) &=

Before

Questionnaire 1 Questionnaire 2 Questionnaire 3

] [ | [

Capture Library

FHIR Questionnaire j
i
1

Digital Square | connecting the world for better health

L Structured Data

o =
A
f ".‘.
]
4 Activity / Fragment :;i
| h
N — 71l
S======= _________‘:/'
" )
: h
| ViewModel 1}
: Ji
TSN SRR S l':l
Nl e 7y
......... R
( )
| :\g\'
' Model i
1 ”I
[} 2l
e 2
AR S S T T 2}

..........

Compile-tim

Run-time



Structured Data Capture Library: APIs

* QuestionnaireFragment: the main class for rendering
guestionnaires

 ResourceMapper: handles data extraction and questionnaire
population

 QuestionnaireResponseValidator: validates guestionnaire
responses against questionnaires
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Structured Data Capture Catalog App

Structured data capture

Catalog
O Yén
: O wo
Single choice Boolean choice

- |

Multigle choice Dropdown
-
Modal Open choice
&8 tl
1

Componants yid
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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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Part 3
Walkthrough:

Build an app using
the SDK




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

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, ldeas




Get In touch, be active

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

» 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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Digital Square is supported by:

USAID BILL& MELINDA PATH

FROM THE AMERICAN PEOPLE GATES foundation oel/200

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.



Demo and hands-on

* https://lhcforms.nlm.nih.gov
* http://ui.hl7.beda.software
* http://smartgedit4.azurewebsites.net
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