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Traditional Qt Use Case

Leverage full Qt offering to your benefit – design, 
deve lop, test, deploy, a lso for a  portfolio of products 
a cross MCU a nd MPU. 
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Challenges in Creating Digital 
Experiences

Building a portfolio of devices is expensive

Getting great software developers is hard

UI designers, developers and QA work in silos
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UI Design

Develop

2D / 3D UI Design Tools

Qt Creator IDEQt Squish, Qt Coco

Agile 
Software 

Development

Test
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UI Composition

Qt Design Studio



20 April 20237

SINGLE CODEBASE

Cross product- line 
development
Retain a  unified look & fee l for your pixel- perfect  UIs  
acros s  an ent ire  range of product s , us ing the  same core  
t echnology, and without  increas ing TTM or TCO.

Cortex- M4 MCU (<10 EUR BOM) – 640x480

ARMv7A  32bitlow end MPU (<30 EUR BOM) –
854x480

ARM- v8A 64bit Quad Core high end MPU (<100 EUR BOM) – 960x480

Low- end

Mid- range

High- end

Companion app

 Higher resolution
 2.5D Graphics
 Full Qt Framework
 Advanced animations
 Linux or RTOS

 Qt for MCUs
 Smartphone-like UX
 Basic animations
 Bare metal or freeRTOS

 Complex/ 
simple apps

 Win, Mac, 
Linux, 
Android, iOS

 WEBASM

 Highest 
resolution

 Dual screen 
support

 2D/3D 
Graphics

 Full Qt 
Framework

 Linux or 
RTOS



A New Endeavor to Address Scalability

Qt Quick Qt APIs

Qt Quick 
Ultralite

C/C++ Logic 
backend

https://doc.qt.io/QtForMCUs-2.3/qtul-overview.html



OVERVIEW

• Oven interface
• Modern look and feel
• Product variants MCU, MPU
• Controls 
• Multimedia
• Internet content access
• 3D animations



Qt Toolchain From Design to Deploy – MCU targets

© The Qt Company10

Deploy

Qt Design Studio – Design + UI/UX 

Qt Creator – Backend C/C++ connection & Deploy

Figma, Sketch or Photoshop

NXP i.MX RT1050

i.MX8 QM



Qt for WebAssembly

Key use cases of web -ena bling  your existing  C/ C++ 
a pplica tion a nd ge tting  a  web story using  sa m e tea m , 
sa m e tools, sa m e prog ra m m ing  la ngua ge
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• Standard browser capability based on W3C standard in phones, 
tablets and computers – Big industry bet on zero install platform –
recompile C++ code to run in browser’s Javascript sandbox in binary 
format

• Some platform aspects under evolution
• See Qt page: https://doc.qt.io/qt-6/wasm.html

• Comes with both client and server support – Qt supports the client 
side
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Qt for WebAssembly

› Benefit
• Ta ke your Qt a pplica tion to the  web using  sta nda rd 

W3C browser ca pa bility
› Use-Ca ses

• Ta king  na tive  a pps to the  web – often requires working  
a round pla tform  lim ita tions

• Deploying  a pps without a pp stores – zero insta ll
• Sha ring  e .g . em bedded designs with sta keholders 
• Em bedded devices with no or lim ited displa y
• Rem ote  control a nd m onitoring  of devices in the  fie ld

› Content /  Delivera bles
• Full support for WebAssem bly in Qt 6.4+
• Docum enta tion a nd support

High Le ve l Use  Ca se s

Qt Design Studio 3.8
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• In general WebAssembly has had higher performance 
compared to javascript, making it especially suited for more 
complex web apps.

• Please see Qt documentation for WebAssembly limitations
https://doc.qt.io/qt-6/wasm.html

• Different architectures have been utilised as per 
webassembly.org

• Entire code base in WebAssembly

• Main frame in WebAssembly, but the UI in JavaScript / 
HTML

• Re-use existing code by targeting WebAssembly, embedded 
in a larger JavaScript / HTML application

Qt for WebAassembly Product 
Strategies

https://doc.qt.io/qt-6/wasm.html
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• Multithreading – needs to be enabled separately and is still experimental in 
WebAssembly, additionally multithreading requires modifying the server 
configuration

• SIMD performance enhancement – needs to be enabled separately on a 
need basis, may not help all apps.

• Networking – websockets are the basic mechanism although TCP/UDP 
sockets can be used as well with limitations. HTTP requests with limitations.

• Local file access – QFileDialog will display the virtual filesystem instead of 
the user's real filesystem.

• Clipboard access – some differences due to the web sandbox

• Debugging and profiling - Wasm debugging is done on browser javascript
console, debugging applications on Wasm directly within Qt Creator is not 
possible.

• Fonts – only a few fonts supported by default, but this can be enhanced by 
the app.

Areas for Special Consideration with Qt for  
WebAssembly

https://doc.qt.io/qt-6/wasm.html

https://doc.qt.io/qt-6/wasm.html
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WebAssembly Use Case – Device Without Display

Allow em bedded deve lopers to  ha ve  a  web distribution story 
a lso:

• Qt HTTP server for hosting  wa sm  bina ries in em bedded 
device

• Utilise  rea dy inte rfa ce  technology be tween a pp front 
end (browser) a nd ba ckend (em bedded device)
 All code  does not ha ve  to run in browser
 Wa sm  ca n be  com bined with HTML/ CSS ->fa ste r 

sta rtup
Solution for products without UI 
Decide  when to offe r Qt m obile  vs Qt WebAssem bly

• Zero insta lla tion key for som e projects

Code  re use

Design or Dev host

Embedded device

WebAssembly
(Browser) 

Same project
and code can
target different
devices

Qt can offer:
-3D wasm performance
-Data channel (gRPC, REST, etc)
-Low-end performance over HTML5
-Reuse of old code
-WebGPU (roadmap)



Qt in the Cloud – concept in 
validation phase 

How you can use Qt in a cloud -ba sed deve lopm ent 
environm ent to your benefit.

For p iloting  conta ct: q t_ ci_ cloud@qt.io
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Qt container images which contain
 Prebuilt Qt libraries
 Pre-packaged Qt dependencies
 Pre-packaged QA tools 

You can choose a specific container image with 
modules that are relevant to you

20XX PRESENTATION TITLE 18

Linux / Windows / (MacOS)

Qt software build dependencies

Qt libraires or binaries for Qt host

3rd party SDK, e.g. WASM, Android

Qt for WASM Qt for Android

Squish CoCo (Axivion=

TestCenter plugin

Qt CI/QA Cloud - Piloting

Boot2Qt cross-compilation



 Benefit
 Broader embedded developer reach with new host platforms
 More unified development environment

 Use Cases
 Use macOS (Intel or ARM) for Boot2Qt development
 Use Windows on ARM for Boot2Qt development

 Content / Deliverables
 Docker image containing the Boot2Qt toolchain
 Documentation 

20XX PRESENTATION TITLE 19

Containerized Development for Embedded Cross-
Compilation
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Qt CI/QA Cloud – Development Flow

Web BrowserPrivate or public cloud – run tests locally or in CI cloud infraQt Application

Qt binary Compile
Run 
unit 
tests

Run UI 
tests

Test 
Results in 

Test Center

Run code 
coverage

CI Cloud backend 
Artifactory – Qt Images 
with toolchain for 
building and Qt binary

CI Cloud backend 
Artifactory – Docker 
Images for Squish, Coco 
and Test Center

(Run 
Axivion 

analysis)
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Qt CI/QA Cloud

De m o Vide o for Squish UI 
Te st ing  

Ea sy se tup using  conta iners
Hea dless opera tion
Test ca ses in Squish IDE
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ANALYZE RESULTS IN TEST CENTER

The Test Center can be running locally, 
on-site or in cloud and can be 
configured as desired.

We even provide a easy install image 
for deploying a new Test Center
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Qt HW Cloud Pilot

• Web-ba sed rese rva tion of ha rdwa re
• SSH-a ccess 
• Supports running  Squish UI –tests on se lected  HW
• HW se lection

• i.MX8 Qua dMa x
• i.MX8 Na no
• i.MX8 Mini
• i.MX8M Qua d 
• Tora dex Apa lis i.MX6 
• Ra spberry Pi 4
• Inte l NUC

Use  e xist ing  HW boa rds by Qt  Group  ove r the  
cloud  for fa ste r de ve lopm e nt  a nd  te st ing



Qt Angle to Digital Twins –
concept in validation phase 

Qt-ba sed API sim ula tion for speeding  up your 
deve lopm ent project before  you ge t the  rea l ha rdwa re  
– piloting  a va ila ble  soon
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Qt Angle to Digital Twins

Focus on the needs of a UI application 
developer

• To ena ble  UI a pplica tion developm ent without 
ha rdwa re

Provide  simulation layers
• For HW & OS re la ted Qt APIs

Toda y
• Get HW a nd sta rt developing  SW

With Qt Dig ita l Twin
• Test your designs without HW
• Develop without HW
• Code rea dy before  HW a va ila ble

Ba ckg round
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Why Qt Digital Twin?

Qt Fra m ework provides m odules tha t 
a bstra ct the  underlying  HW a nd OS 
services

This a llows "Code once, apply 
everywhere "

But it a lso a llows simulation of HW and 
OS services tra nspa rently without 
m odifica tions to the  a pplica tion SW

Be ne fit  
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Role fo Qt Simulation Offering

Proce ss
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Design Flow of Qt Simulation Offering

De sig n Flow

RobotSimu

Project: WasmPart
Kit: WebAssembly Own Qt 6.4.0
Build: Debug
Run: RobotArmApp

Id: xyz1
Name: Robot XYZ
Model: RF-1234
Manufacturer: ABC Corp.
Connection Type: BT Low Power
Address: 12:03:44:77:98:01

Project: androidcontrolpart
Kit: Android Own Qt 6.4.0 Clang x86_64
Build: Debug
Deploy: Deploy to Android Device
Device: Android Emulator -
Myx86EmulatedDevice
Run: appAndroidController

BT tunneling
RobotArmApp

robotSimuApp
AndroidPhoneSimu

BT device
assemblyLineView

FactoryScene
RoboArm

BT device
appAndroidController

BT device
Robot XYZ (xyz1)

BT device

Robot XYZ (xyz1) appAndroidController

RobotArmApp

Object tree System view Properties

Devices
01:02:03:04:05:06
02:00:00:00:00:00
12:03:44:77:98:01

Proxies
02:00:00:00:00:00

Connections
02:00:00:00:00:00 ->
12:03:44:77:98:01

BT Tunneling

Deploy & Run

Run Crtl+R
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API Support

Qt Positioning  API
• To ena ble  a  fa ctory floor dem o
• https:/ / doc-sna pshots.qt.io/ qt6-

6.4/ qtpositioning -index.htm l

Qt Blue tooth Low Energy API
• To extend the  existing  BT support
• To ena ble  the  control of a  physica l robot
• https:/ / doc.qt.io/ qt-6/ qtblue tooth-le -

overview.htm l

Qt Sensors API
• Needed for a  fa ctory floor dem o
• https:/ / doc.qt.io/ qt-6/ qtsensors-index.htm l

First  APIs

https://doc-snapshots.qt.io/qt6-6.4/qtpositioning-index.html
https://doc-snapshots.qt.io/qt6-6.4/qtpositioning-index.html
https://doc.qt.io/qt-6/qtbluetooth-le-overview.html
https://doc.qt.io/qt-6/qtbluetooth-le-overview.html
https://doc.qt.io/qt-6/qtsensors-index.html
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Bluetooth Simulation + Tunneling

Qt Blue tooth API is the  1st Qt API to ge t sim ula ted
Simulation of BT protocol

• To provide  virtua l BT devices

Tunneling of BT signaling and data via  WebSocket
• To sha re  the  sa m e BT ne twork be tween (physica l a nd 

virtua l) BT devices

Proxying of BT signaling and data
• To a llow a ny BT device  (physica l or virtua l) to extend the  

sha red BT ne twork

Exa m ple use  ca ses
• To le t a  virtua l Android device  to control a  physica l robot
• To strea m  a udio be tween a  physica l BT hea d se t a nd a  

virtua l Android device

Pilo t

Virtual Android device Virtual robot

Web Browser

BT 
Proxy

http://localhost:50000/VirtualSpace.html

Virtual space app

BT

BT

W
eb

So
ck

et

BT
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Demo

Sim ula ted environm ent

Qt  Blue tooth 
a nd  Se nsor 
APIs



Summary 

Key takeaways on extended Qt usage scena rious
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Key Takeaways 

• In a ddition to the  Qt fra m ework Qt a lso 
provides a  wide  ra nge  of tools for 
design, deve lopm ent a nd test

• Qt ca n be  used a lso with conta iners for 
ea sie r deploym ent in deve lopm ent host 
or cloud

• WebAssem bly offe rs a  web story for 
C/ C++ a pps using  sa m e tools a nd tea m s

• API sim ula tion with Qt Dig ita l Twin for 
fa ste r deve lopm ent soon in p ilots

Expa nde d  Qt  Use  Ca se s – With Pilo t ing  
Opt ions in Conce p t  Va lida t ion Pha se

Desktop

MCU

WEBMPU

Mobile



w w w . e m b e d d e d o n l i n e c o n f e r e n c e . c o m

THANK YOU
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