=%

DEVELO
DAYS2

EUROPE

_U
— [T
0

Qt

Device Creation with
Qt Enterprise Embedded

Andy Nichols



EUROPE

Overview

- The challenges of device creation
+ What is Qt Enterprise Embedded
+ Prototyping a device

+ Device creation
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The Application is just one step

+ Qtis used to more easily produce Applications

- Easy to share code across multiple platforms
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e Application dictates the hardware

MUSEUM

THE LOUVRE MUSEUM

FREE

Sltpatcd in the heart of Paris, the Louvre Museum
IS home to some of the most stunning art
colléctions in the world stretching from Antiquity
tothe present day. With more than 8 million

It:6r5 each year, it is the most visited museum in
the world. From Its collections, we propose to let
xgu discover the works that cannot be ignored
Nincluding the Mona Lisa by Leonardo da Vinci, The
Wedding at Cana by Veronese, Liberty Leading the
People by Delacroix and La Grand Odalisque by
Ingres...

Enjoy your visit! m
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Provide your own SDK

+ Toolchain to generate binaries for your hardware
+ System image to flash to device

+ Sysroot containing the development files
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Device Creation with Qt

- Qt abstracts away the details of the OS and hardware

- |tis still up to you to provide the platform
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What is Qt Enterprise Embedded?

° Qt
» Platform

- Tooling
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Qt + Additional tools for Device Creators

+ Latest Qt Release + Charts API
+ Virtual Keyboard - 3D Data Visualisation
+ Enterprise Qt Quick Controls + Qt WebEngine

- Witi Utilities + Qt Quick Compiler
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Tap fields to enter text Tap fields to enter text Tap fields to enter text
l@ ——— |'He"o Qt Enterprise. Typ)
Password field Password field Password field
Phone number field Phone number field Phone number field

A . - § | - e - 3
Multiple lines field Muitiple lines field Multiple lines field

Enterprise
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Wifi Utilities

Switch O'ff LS Hide wifi networks

Get-473158

A4c:72:09:35:7e:02

NETGEARSS

20:05:22:02:26:54

08:86:3b:4c:af:7c

NETGEAR25

9¢:d3:6d:be.ab:0c
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&Gl
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Rightnut

00:26:5a:14:1c:52
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Charts and 3D Data Visualisation APIs
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What is Qt Enterprise Embedded?

o Qt
« Platform

- Tooling

10



Linux baselayer

Embedded Android Embedded Linux

17
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Embedded Linux Platform

+ Using Yocto Project tools
+ b2qgt-meta layer to provide barebones distro for Qt 5
+ Yocto is the industry standard

-+ Many meta layers available for you to mix-n-match

18
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Embedded Android

+ Android Injection
* No need to build the AOSP, use existing device images
- Android without Java, Using Platform Developers APIs

- Take advantage of a device that already fits your needs

19
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What is Qt Enterprise Embedded?

o Qt
» Platform

* Tooling

20
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File Edit Build Debug Analyze Tools

Projects

Examples

New to Qt?

Learn how to develop your
own applications and explore
Qt Creator.

[ Get Started Now

MR Online Community

h Blogs

© User Guide

| I O~ Type to locate (Ctrl+K)

Qt Creator IDE

Window Help

Search in Tutorials

m
d

Building and Running an

Tags: aqt creator build compile

’oﬂo?)%rys

1:08:24

Meet Qt Quick

Tags: at quick gml

State {
name: "Statez2”

PropertyChanges {
target: icon
X: bottomLeftRect.x
¥: bottomLeftRect.y

H
H

Creating a Qt Quick

Tags: at quick gmistates transitions
gt creator

™1 Qt Gui Application
[ Mobile Qt Application

Creates a Qt application
for the desktop.

Creating a Qt Widget Based

Tags: qt c++textqgt designer gt creator

t DevegpherD
51

53:52

QML Coding, Performance

Tags: at quick gml gt creator

1:01:43

Qt 5 Roadmap

Tags: at S at

4 tssues Al search Resuits JIEN Appication Output JIE]] Compie Output JIE3| QML 35 Console JIH General Messages JC
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Pre-configured Kits for your Device

- Linux: Use the SDK built by Yocto

+ Android: Just select the version of Android that is on your device

22
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One Click Deploy

- USB

+ Ethernet
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Remote Debugging of C++ and

File Edit Build Debug Analyze Tools Window Help

Projects e X ¢9 CpU.CPP + 7 CPU:process(const unsigned int): void ~ # Line:2138,Col:1 & Name Value Type
¥ 3 GameTrout [master] cycles 74352 unsigned int
2 GameTrout.pro case OxFl: opcode -11'¢ unsigned char
¥ 2 GameTrout { mcioned char F: v this gambatte:.CPU
2 GameTrout.pro pop_rrim_a, F);‘ m_a 1 ' uns_»gned char
» @k Headers m 2f = 2fFroaF(F): m_b 0‘\0‘ unsigned char
v @ Sources n hi2 « hi2FroaF(F); m_c 00 uns_»gncd char
= Sou ncf = cfFroaF(F); m_cf 290 unsigned int
e gameboy.cpp } m_cycleCounter 168112 unsigned int
£ Mmaincpp m_d 1Y unsigned char
¥ & Resources OFOeR; m_e 11 unsigned char
> @ resources.qrc /7 1d a,(SFFBEsC) (8 cycles): m_h 64'A uns?gned char
¥ & QML // Put value at address (OxFFEO + register C) into A: m_hf1 15 unsigned int
« ButtonArea.qml OxF2: m_hf2 0 B unsigned int
= GameBoyColor.qgmi 3= ff read(m c); m_| 96 unsigned Shar
= Mainwindow.qml pa ¥ m_memory DOx8243 gambatte:Memory
) A m_blanklcd false bool
v & libgambatte /7 di (4 cycles): » m_cart D0x824afb0 gambatte::Cartridge
= libgambatte.pro se OxF3: e m_divLastUpdate 0 unsigned int
» Wi Headers ity -dif); m_dmaDestination 0 unsigned short
¥ & Sources o m_dmaSource 0 unsigned short
¥ M src case OxF4: // not specified. should freeze. » m_getinput Bsquask:GameBoy-Getinput
» @ file break; » m_interruptRequester gambatte:interruptRequester
» m_interrupter DOx824be gambatte:interrupter
: : ::es:lmp{e A ne;:g: wdatetf2F rosifl(s hf1. @ hf2): » m_ioamhram @0x824b09%0 unsigned char [512]
- . el m_lastOamDmalpd... 4294967295 unsigned int
> & sound { » m_lcd DOx824b30c gambatte:LCD
> & vhilters msianed F » toFia M2 & cf. n 2f): m_oamDmaPos 2'p unsigned char
> i video push rrim a, F); ‘ ' ' > m_psg DOX gambatte:PSG
e adaptivesleep.cpp } m_serialCnt 8 unsigned char
e bitmap_font.cpp » m_tima DOx324l gambatte:Tima
e CPU.CPP L Oreak; m_p< 65409 unsigned short
e gambatte.cpp - 2se @xFS: m_skip false bool
e initstate.cpp { m_sp 65528 unsygned short
e interrupter.cpp nsigned data = pc read(); m_zf 1 unsigned int
e interruptrequester.cy } or_a_u8(data);
c= loadres.cpp
e rateest.cpp break;
e= rgb32conv.cpp )
e skipsched.cpp irgirr:iexwl;
e sound.cpp . break:
- PN R SN PR
. / 1dhl sp,n (12 cycles)
Fite System - S B // Put (spsnext (signed) byte in memory) imto hl (umsets ZF and SF, may enable WF and CF):
src {GxFB:
- - nsigned short Sum;
& file sp plus n(swm);
& mem el -'.un&GFF; -
i resample | = Threads: #1 ~ Stopped: "end-stepping-range”® Views
- so_und Level Function File Line Number Function File Line Address Condition I
™ — \:fnlters 0 gambatte:.CPU-process cpu.cpp 2130 @5 Bsquask-GameBoy::.updateEmulation() /home/nez... 101 0x804e430
@ -"d°°. 1 gambatte:CPUzrunFor Cpu.CPp 46 96 gambatte: CPU:process(unsigned int) /home/nez... 2130 OxB06aaca
. adaptivesleep.cpp 2 gambatte::GB:runFor gambattec... 67
Debug | bitmap_font.cpp 3 Bsquask:GameBoy::updateEmulation gameboy.cpp 102
bitmap_font.h q Bsquask:GameBoy:qt_static_metacall moc_game... 159
> counterdef.h :
L] cpucpp
’(:\ L] <pu.h
- L] gambatte.cpp
| initstate.cpp
initstate.h
‘? LI insertion_sort.h - _ _ E .
o [ 2 BT s M 6 SVEeT s s |

24
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File Edit Build Debug Analyze Tools Window Help
Projects s L@ X ¢ 9 GameBoyColor.gml s Ly + Line:15,Col: 19

¥ &= GameTrout [master] GameBoy {
© GameTrout.pro id: gameboy
¥ o GameTrout N
L GameTrout.pro -
*> &l Headers L v Elapsed: 16.2s

¥ & Sources [oe] ¥ §7s s 10k 1Tws 14w FLESY 16Tms FTTE 01 Nk Dows %ims
¢ gameboy.cpp _ >
&= main.cpp :

» @ resources.qrc

« ButtonArea.qml Scene Graph »
=« GameBoyColor.gml

= Mainwindow.qml

¥ 2 libgambatte

£ libgambatte.pro J
> & Headers Memory Usage »
¥ & Sources ]

¥ &l src

> & file Compiing N

mem

so.und Creating »
vfilters

o | I

adaptivesleep.cpp
bitmap_font.cpp
Cpu.cpp
gambatte.cpp

initstate.cpp |
. interrupter.cpp
interruptrequester.cy
loadres.cpp
rateest.cpp
rgb32conv.cpp
skipsched.cpp

sound.cpp ) !
B N = M‘O ’

vVYvyvwvey
VEREEERERERE DR

o
L)
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File System

GameTrout

. AB_Buttons.png !
_| ButtonArea.gml Handling Signal »
DirectionButtons.png
gameboy.cpp ‘
| gameboy.h
GameBoyColorpng '
GameBoyColor.gml Javasaript »
Gamepaditem.qml I" |
[:_] » GameTrout.pro
Debag main.cpp I
Mainwindow.qml .
resources.qrc C >
s scalesijp-gq “ = = e - s - — - e - —— - — - SRR - A . - . et —_ — - SLER - i .
> Start_Select_Button.png e

-~ [ ;

Timeline Events JavaScript

U2 W s JE search resuits JET appication owtput ] compite output JET Quit/2s console JT cenerat mess=ce+ |
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Device Emulator

About Qt Enterprise Embedded

The "About Qt Enterprise Embedded" provides an introduction to what Qt Enterprise Embedded is all
about.

20
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Prototyping a Device

27
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Reference Hardware

* Pre-built Images
+ SDKSs

+ Start prototyping on hardware from Day 1

28
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Linux Reference Hardware

- Beaglebone Black - Toradex Apalis iIMX6
+ Raspberry Pi + Freescale Sabre

- Emulator + Boundary Devices Nitrogen6x

29
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Android Reference Devices
+ Nexus 7 (2012/2013)

- Beaglebone Black
+ Freescale Sabre
+ Boundary Devices Nitrogen6x

+ Emulator

30
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Getting Started

- |nstall the SDK for the device from the Qt Installer
- Flash the image to the device with our deploy scripts

- Plug in the USB and launch your App from Qt Creator

31
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Benefits of Prototyping on real hardware

+ Test an SOC to see if its a good fit for your product
+ Have a mock up to show your boss or VC

+ The code can be reused for the actual product

32
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Device Creation
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Linux device SDK

- Use Yocto to generate base system image and SDK
- Build Qt, Add-ons, and B2Qt Utilities

+ Register new SDK with Qt Creator

34
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Using Yocto

- Base image and SDK for device
+ Vendor specific meta-layers
- Define additional features and 3rd party libraries

- Modify the kernel to meet your needs

35
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Build your own stack

#Setup Yocto tools/repos

cd <BuildDir>

<INSTALL DIR>/Boot2Qt-3.x/sources/b2gt-yocto-meta/b2gt-init-build-env
export TEMPLATECONF=meta-b2qgt/conf

export MACHINE=beaglebone

source poky/oe-init-build-env build-beaglebone

#build base image
bitbake b2gt-embedded-image

#build SDK (toolchain/sysroot)
bitbake meta-toolchain-b2gt-embedded-sdk
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Need help with Yocto?

 Yocto User Manual

 Yocto eBook

Embedded Linux Development
with Yocto Project

+ The Qt Company and its partners

Daiane Angolini i

37
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Building Qt, Add-ons, B2Qt Utils

.

#Setup Build Environment

<INSTALL DIR>/Boot2Qt-3.x/sources/b2gt-build-scripts/embedded-common/

init build env.sh <INSTALL DIR>/Boot2Qt-3.x/sources/b2gt-build-scripts/embedded-
linux/config.beaglebone

#Build Ot Liibraries
<INSTALL DIR>/Boot2Qt-3.x/sources/b2gt-build-scripts/embedded-linux/build qgt.sh

#Build Add-ons and Utils
<INSTALL DIR>/Boot2Qt-3.x/sources/b2gt-build-scripts/embedded-linux/build extras.sh

#Generate new boot Image
<INSTALL DIR>/Boot2Qt-3.x/sources/b2gt-build-scripts/embedded-linux/build image.sh



R
DAYS2014

EUROPE

Q DE\/ELOP]%

Building Qt for custom machines

- config.${MACHINE}
+ appcontroller.cont.${MACHINE}

+ qt.conf.${MACHINE}

39
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config. ${MACHINE}

#beaglebone config
export PLATFORM="eLinux"
export MACHINE="beaglebone"

export DEVICE="linux-beaglebone-g++"

export ARCH="arm"

export SYSROOT="armv7ahf-vfp-neon-poky-linux-gnueabi”

export COMPILER="arm-poky-linux-gnueabi/arm-poky-linux-gnueabi-"

40
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appcontroller.conf.${MACHINE}

#beaglebone appcontroller environment
env=QML2 IMPORT PATH=/data/user/gt/qmlplugins
env=QT IM MODULE=qgqtvirtualkeyboard

env=QT QPA EGLFS FORCE888=0
base=1l1inux
platform=beaglebone

41
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gt.conf.${MACHINE}

#beaglebone gt.conf
[ Paths]
Sysroot=../../toolchain/sysroots/armv7ahf-vfp-neon-poky-linux-gnueabi

Prefix=/bin/../ ../ .:/. . /dt>
HostPrefix=..

42
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Register new SDK with Qt Creator

#Register new Kit in Qt Creator

<INSTALL DIR>/Boot2Qt-3.x/sources/b2gt-build-scripts/embedded-common/
setup gtcreator.sh
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Android Device SDK

 Android 4.2 or Android 4.4
» Root access

+ Unlocked bootloader
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Android Injection

- Modify init.rc

+ Deploy payload based on Android version

45
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Android Injection: Nexus 4

#Modify boot image

abootimg -x ../boot.img

mkdir initrd

cd initrd

cat ../initrd.img | gunzip | cpio -vid

#Modify the init.rc file using the sed file

sed -f <INSTALL DIR>/Boot2Qt-3.x/generic-4.2-eAndroid/images/generic/modify init rc.sed -1
anit.rc

#Repackage the boot.img
find . | cpio --create --format='newc' | gzip > ../myinitrd.img
abootimg --create myboot.img -f bootimg.cfg -k zImage -r myinitrd.img

#Flash the new boot.img to the device
fastboot flash boot myboot.img
fastboot reboot
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Android Injection: Nexus 4

#Push Data Payload to the device

mkdir data

tar xf <INSTALL DIR>/Qt/Boot2Qt-3.x/generic-4.2-eAndroid/images/data.tar.xz -C data/
find data -type d -exec adb shell mkdir -p /{} \;

adb push data/. /data 2>&l1 | grep -v '\ >\ '

#Push System Payload to the device

mkdir system

tar -xf <INSTALL DIR>/Boot2Qt-3.x/generic-4.2-eAndroid/images/system.tar.xz -C
system/

cp <INSTALL DIR>/Boot2Qt-3.x/generic-4.2-eAndroid/images/nexus7/appcontroller.conf
cp appcontroller.conf system/bin/

cp <INSTALL DIR>/Boot2Qt-3.x/generic-4.2-eAndroid/images/common/gdbserver system/bin/
adb remount

find system -type d -exec adb shell mkdir -p /{} \;
adb push system/. /system 2>&1 | grep -v '\ ->\ '

47



EUROPE

Demo Time!
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Future Research

- Build Everything in Yocto
- Low end profile (DirectFB)

+ Multi-process support (Wayland)
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Questions?
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