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DK
Development Kit

CB
Carrier Board

SOM
System on Module
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Agenda
❑ Building Yocto system image

❑ Modifying kernel sources

❑ Programming SpaceSOM-8Mplus board

❑ Using Qt Creator for GUI development

❑ Widget application

❑ Sockets and slots in Qt

❑ Handling touch and button inputs

❑ QML application

❑ Creating Yocto recipes



Exercises
❑ Lab 1: compiling system image

❑ Lab 2: programming and connecting to SpaceSOM-8Mplus board

❑ Lab 3: building Qt widget application

❑ Lab 4: controlling LED from GUI

❑ Lab 5: handling GPIO input

❑ Lab 6: video playback

❑ Lab 7: building QML application

❑ Lab 8: controlling LED from QML GUI

❑ Lab 9: video playback in QML

❑ Lab 10: creating new Yocto recipe

❑ Lab 11: ???



Building system image
❑ https://wiki.somlabs.com/index.php/VisionSOM_imx-meta-somlabs-kirkstone



Building system image



Virtual development machine



Virtual development machine



Virtual development machine



Virtual development machine



Virtual development machine



Virtual development machine



Virtual development machine

❑ Connecting to the virtual machine (SSH)

○ ssh dev@dev-virtualbox.local



Lab 1: compiling system image

❑ cd ~/imx-yocto-bsp

❑ source setup-environment build

❑ conf/bblayers.conf



Lab 1: compiling system image

❑ bitbake somlabs-image



Bitbake recipes
❑ meta-somlabs/recipes-somlabs/somlabs-demo/somlabs-demo.bb



Bitbake recipes



❑ Kernel:
• ./meta-imx/meta-bsp/recipes-kernel/linux/linux-imx_5.15.bb

• ./meta-imx/meta-v2x/recipes-kernel/linux/linux-imx_%.bbappend

• ./meta-somlabs/recipes-kernel/linux/linux-imx_5.15.bbappend

Bitbake recipes



Workshop changes
❑ meta-somlabs/recipes-somlabs/images/somlabs-image.bb



Workshop changes
❑ meta-somlabs/recipes-core/systemd/systemd_%.bbappend

❑ meta-somlabs/recipes-core/systemd/systemd/20-eth.network



Workshop changes
❑ meta-somlabs/conf/distro/somlabs-xwayland.conf



Kernel code changes
❑ devtool modify linux-imx

❑ build/workspace/sources/linux-imx

❑ arch/arm64/boot/dts/freescale/spacesom-8mplus-cb-adv.dts
• disable DSI and HDMI interfaces

• enable LVDS touchpanel ilitek,ili2132 on i2c4@41



Lab 2: programming SpaceSOM-8Mplus



Lab 2: programming SpaceSOM-8Mplus
❑ scp 

dev@dev-virtualbox.local:imx-yocto-bsp/build/tmp/deploy/images/spaceso

m-8mplus-cb/somlabs-image-spacesom-8mplus-cb.wic.zst .

❑ scp 

dev@dev-virtualbox.local:imx-yocto-bsp/build/tmp/deploy/images/spaceso

m-8mplus-cb/imx-boot-spacesom-8mplus-cb-sd.bin-flash_evk .

❑ extract somlabs-image-spacesom-8mplus-cb.wic.zst
• (Linux) unzstd somlabs-image-spacesom-8mplus-cb.wic.zst

• (Windows) PeaZip



Lab 2: programming SpaceSOM-8Mplus



Lab 2: programming SpaceSOM-8Mplus

❑ sudo ./uuu -v -b emmc_all imx-boot-spacesom-8mplus-cb-sd.bin-flash_evk 

somlabs-image-spacesom-8mplus-cb.wic

❑ uuu.exe -v -b emmc_all imx-boot-spacesom-8mplus-cb-sd.bin-flash_evk 

somlabs-image-spacesom-8mplus-cb.wic



Lab 2: programming SpaceSOM-8Mplus



Lab2: connecting to SpaceSOM-8Mplus



Lab2: connecting to SpaceSOM-8Mplus



Lab2: connecting to SpaceSOM-8Mplus

❑ Connecting to the system (SSH)

○ ssh root@spacesom-8mplus-cb.local

○ ssh root@10.1.1.1



Yocto SDK

❑ meta-somlabs/recipes-somlabs/images/somlabs-image.bb

○ inherit core-image populate_sdk populate_sdk_qt6_base

❑ bitbake somlabs-image

❑ build/tmp/deploy/sdk

○ somlabs-xwayland-glibc-x86_64-somlabs-image-armv8a-spacesom-8m

plus-cb-toolchain-5.15-kirkstone.sh



Yocto SDK

. /opt/somlabs-xwayland/5.15-kirkstone/environment-setup-armv8a-poky-linux

echo $CC

aarch64-poky-linux-gcc -march=armv8-a+crc+crypto -fstack-protector-strong -O2 

-D_FORTIFY_SOURCE=2 -Wformat -Wformat-security -Werror=format-security 

--sysroot=/opt/somlabs-xwayland/5.15-kirkstone/sysroots/armv8a-poky-linux

find /opt/somlabs-xwayland/ -name "qmake"

/opt/somlabs-xwayland/5.15-kirkstone/sysroots/x86_64-pokysdk-linux/usr/bin/qmake



Qt Creator
❑ Tools -> Options



Qt Creator



Qt Creator



Qt Creator



Qt Creator



Qt Creator



Qt Creator



Lab 3: building Qt widget application



Qt Signals and Slots

https://doc.qt.io/



LED handling

❑ sysfs interface

○ /sys/class/leds/LED-IO-04/brightness



Lab 4: controlling LED from GUI



GPIO handling

❑ devfs interface

○ /dev/input/by-path/platform-gpio_buttons0-event



Lab 5: handling GPIO input



Lab 5: handling GPIO input



Lab 6: video playback



Lab 6: video playback



Lab 6: video playback



Qt QML



Lab 7: building QML application



Lab 8: controlling LED from QML GUI



Lab 8: controlling LED from QML GUI



Lab 9: video playback in QML



Lab 10: creating new Yocto recipe
DESCRIPTION = "SoMLabs Qt demo application"

LICENSE = "BSD-3-Clause"

LIC_FILES_CHKSUM = "file://${COREBASE}/meta/files/common-licenses/BSD-3-Clause;md5=550794465ba0ec5312d6919e203a55f9"

DEPENDS += "qtbase"

DEPENDS += "qtmultimedia"

SRC_URI = " file://src/ "

inherit qt6-qmake

S = "${WORKDIR}/src"

do_install() {

    install -d ${D}/usr/share/somlabs-demo-qt/

    install -m 0755 qml ${D}/usr/share/somlabs-demo-qt/

}

FILES:${PN} = " /usr/share/somlabs-demo-qt/ "
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