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KX NA Allwinner Tina Linux FESBEIFHNE O RS, UMEAFERH, 81 QT5. EFL.
GTK+ (WebkitGtk. Midori) . DirectFB. Wayland, E{k£ZEMIIT:

APP
QT5 LVGL QtWebEngine Midori
FLUTTER EFL WebKitGtk
GTK+ Native Web
DirectFB+FrameBuffer Wayland+DRM
Hardware

1-1: Tina BORSHELR

1.1 ;ERACE

Tina Linux v3.5 & _ERRZS,

1.2 lHXAR

Ul BFFREXAR.
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2.1 QTS5 &

B#i Tina F#34E T QT5.12.9 hik#ds, QtERERILISEW THEA:

source build/envsetup.sh
lunch XXX-E& & FF
make menuconfig

Global build settings
Binary stripping method (strip) ---> strip

Gui --->
Qt-—>
-*- qt5-core

<*>gt5-examples

XMERANENHRGFE S, RBVNERNAR/D, Qt WREEFZAIIERLER strtab X
MISFR, FEILERF strip XMAEEHEET, BT strtab XNFF SR, FRINBIIERZ sstripo

NTIMRGFRE, fetht T FE4FTEEMRIER QT €.

tina/dl/qt-everywhere-opensource-src-5.12.9-prebuilt glibc_32bit.tar.gz
tina/dl/qt-everywhere-opensource-src-5.12.9-prebuilt_glibc_64bit.tar.gz
tina/dl/qt-everywhere-opensource-src-5.12.9-prebuilt_musl_32bit.tar.gz
tina/dl/qt-everywhere-opensource-src-5.12.9-prebujlt_musl_64bit.tar.gz
tina/dl/qt-everywhere-opensource-src-5.12.9.tar.xz

Tina5.0 LA EhRZARE&{1Z 7

tina/platform/thirdparty/gui/qt/qt=5.12.9-prebuilt_glibc_32bit.tar.gz
tina/platform/thirdparty/gui/qt/qt-5.12.9-prebuilt_glibc_64bit_mali.tar.gz
tina/platform/thirdparty/gui/qt/qt-5.12.9-prebuilt_glibc_64bit.tar.gz
tina/platform/thirdparty/gui/qt/qt-5.12.9-prebuilt_musl|_64bit.tar.gz

NRFEHFFRRH, EF alsa-lib EBERETIE L,

iBIZ7E make menuconfig 3% Qt-> qt5 use prebuilt J&# ¥R BF4RIRE 5 7Eo

make menuconfig
Libraries --->
-*-alsa-lib
Gui --->
Qt--->
[*] qt5 use prebuilt

qt5 use prebuilt BI{ESTE tina/package/qt/qt5/Makefile X,
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Tina5.0 XL LR A 24 tina/openwrt/package/thirdparty/gui/qt/qt5/Makefile, T @& 2

Tina5.0 By

ifeq ($(CONFIG_QT5_USE_PREBUILT),y)

ifeq ($(CONFIG_USE_GLIBC),y)

ifeq (5(CONFIG_ARCH),"aarch64")

ifeq (5(CONFIG_PACKAGE_kmod-mali-g57-km),y)

PKG_MD5SUM:=292023ad68¢937c364529d195981e4de
PKG_SOURCE:=qt-$(PKG_VERSION)-prebuilt_glibc_64bit_mali.tar.gz
PKG_BUILD_DIR=$(BUILD_DIR)/qt-S(PKG_VERSION)-prebuilt_glibc_64bit_mali
else
PKG_MD5SUM:=e529955c417a87993f904ddf94117cc3
PKG_SOURCE:=qt-$(PKG_VERSION)-prebuilt_glibc_64bit.tar.gz
PKG_BUILD_DIR=$(BUILD_DIR)/qt-$(PKG_VERSION)-prebuilt_glibc_64bit
endif
else
PKG_MD5SUM:=6fc40f289dd51ad2bf2403ad2da85bf9
PKG_SOURCE:=qt-$(PKG_VERSION)-prebuilt_glibc_32bit.tar.gz
PKG_BUILD_DIR=$(BUILD_DIR)/qt-$(PKG_VERSION)-prebuilt_glibc_32bit
endif
else ifeq ($(CONFIG_USE_MUSL),y)
ifeq (5(CONFIG_ARCH),"aarch64")
PKG_MD5SUM:=ac9d792f142cb12292584c7aad265¢cca
PKG_SOURCE:=qt-$(PKG_VERSION)-prebuilt_musl_64bit.tar.gz
PKG_BUILD_DIR=$(BUILD_DIR)/qt-$(PKG_VERSION)-prebuilt_musl|_64bit
else
PKG_MD5SUM:=9d1e2d3b5673976b3277142f047d2c90
PKG_SOURCE:=qt-$(PKG_VERSION)-prebuilt_musl_32bit.tar.gz
PKG_BUILD_DIR=$(BUILD_DIR)/qt=S(PKGLVERSION)-prebuilt_mus|_32bit
endif
endif
else
PKG_MD5SUM:=ee34105c3c253e40b3d9522caar50f6f
PKG_SOURCE:=qt-S(PKG_VERSION).tar.xz
PKG_BUILD_DIR=S(BUILD_DIR)/qt-S(PKG_VERSION)
endif

2.2 QT5 platformsi%iF

1. eglfs, ELEMRESMEHE GPUER U, WIRFAE GPU, REMEA eglfs.
2. libglinuxfb, linux f7ERNEREZR, =3TH/dev/fb0 T iTLEFE R

SIS ERECEE tina/package/qt/qt5/files/qt-env.sh XA, S0FFAR, ZRIABY plat-
forms 2 eglfs, E MALI_NOCLEAR IMEZEREAZAA eglinitialize MW FBFR, FAE

ERF logo Z2/a, =E—KRERNE, BRFERAIE,

Tina5.0 Xz LA EhRASE&1Z A tina/openwrt/package/thirdparty/gui/qt/qt5/files/qt-env.sho

#!/bin/sh

export QT_QPA_PLATFORM=eglfs:size=800x480

export QT_QPA_PLATFORM_PLUGIN_PATH=/usr/lib/qt5/plugins
export QT_QPA_FONTDIR=/usr/lib/fonts

export QT_QPA_GENERIC_PLUGINS=tslib
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export QT_QPA_GENERIC_PLUGINS=evdevmouse:/dev/input/eventl
export QT_QPA_GENERIC_PLUGINS=evdevkeyboard:/dev/input/event2
export MALI_NOCLEAR=1

BE ERRYT S i) WlimRY:

((/usr/lib/qt5/plugins/platforms/libgeglfs.so )

linuxfb & EHIAEN libglinuxfb.soo

WFEL A linuxfb, FBEELX gt-env.sh XHARZR, EFE make menuconfig 1% £ qt5-drivers-
linuxfb, 0TFFIR:

Gui --->
Qt--->
-*- qt5-core

<*> qt5-drivers-linuxfb
<*> qt5-examples

linuxfb BT LUEE A IR IR E E#H TR E |

#!/bin/sh

export QT_QPA_PLATFORM=linuxfb:fb=/dev/fb0:size=800x480:mmSize=800x480:0ffset=0%0:tty=/dev/tty1
export QT_QPA_PLATFORM_PLUGIN_PATH=/usr/lib/qt5/plugins

export QT_QPA_FONTDIR=/usr/lib/fonts

export QT_QPA_GENERIC_PLUGINS=tslib

export QT_QPA_GENERIC_PLUGINS=evdevmouse:/dev/input/eventl

export QT_QPA_GENERIC_PLUGINS=evdevkeyboard:/dev/input/event2

fb=/dev/fbN /] FEEMILE % E;

size=<width>x<height> // {8 RERN, LUREHN R
mmsize=<width>x<height> // Y2 BEMSE;

offset=<width>x<hgight> // Rk ERGERIEE

nographicsmodeswitch- // AEEEINL iRt EIERAR,

tty=/dev/ttyN /| BEEIEHIR, X¥EnographicsmodeswitchRi& &I fFEH;

eglfs AT L@ LR IF R E S HITREE:

export QT_QPA_EGLFS_WIDTH=800 //B&RERE (U&EENEBMD)
export QT_QPA_EGLFS_HEIGHT=480""// & RESE (LUEENEBI)
export QT_QPA_EGLFS_FB=/dev/fb0 // BE=m%E Hi&%E, KIAZE/dev/fb0
export QT_QPA_EGLFS_DEPTH=32 //BEREMEGRE, BIMEN3I2

E — -
2.3 QT5 R RAECE
Qt PEMET, BEEH udev, BRITFEITENHAIRE, A5 Qt & libinput RABHAE
f, FHEMIRFIEAT. 12 udev HEET, FIABER udev REHE B,

REAMER, EILEE make menuconfig & _E Qt AIEIEIR qt5-drivers-touchscreen, ¥1TFR
ZI
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Gui --->
Qt--—->
-*- qt5-core

<*> qt5-drivers-touchscreen
<*>qt5-examples

R R IX RN TE/ ) MWLIRAY -

[ /usr/lib/qt5/plugins/generic/libgtslibplugin.so ]

INRAELUR, BTN TFIRREE:

((export QT_QPA_GENERIC_PLUGINS=tslib )

2.4 QTS5 RHliETT

QT BN AR FIFE/ M MILIHATIN FERIR -

[usr/share/th/examples [XRQTBEHRIMIAR A/ ]
TERSHAMBN=" QT NA, MRETHNABRM, FSER package/qt/gt-washing-machine/
src/doc X1,

Tinab.0 & L ERRZAE& R tina/openwrt/package/thirdparty/gui/qt/qt-washing-machine/src/
doc,

make menuconfig
Gui --->
Qt--->
<*>gt-easing
<*> gt-textures
<*> gt-washing-machine

Z17 QT NAFRBIEEEMTE, Bl QT XIHEAFEE eglfs 5E linuxfb, @TTRAIGNTFR

A

./application -platform eglfs
./application -platform linuxfb

FEFRHPITIENSGS, SAQTHIFREE, BIITIER.

(./etc/qt-env.sh )

2.5 QTS5 [RIasRE

2.5.1 strip

E1T QT N AEFsEMW TR, FEWR libgeglfs.so FZE ##E F/usr/lib/qt5/plugins/
platforms B&#Z2 T
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XEMRSMEATEEFEHEINX N, FJeeRET, Tina RETRHRIFEMBEHITHE,
EHE/N, QtEHITIISMBBIEHE, FEHEIEXEEPH strtab KRR,

Itk £ make menuconfig M ik #F & E & 5 & X-strip, H B BB & & CON-
FIG_REDUCE_ROOTFS_SIZE,

root@Tinalinux: /fusr/share/qt5/examples/opengl/cube# ./cube
This application failed to start because it could not find or load the Qt platform plugin

Reinstalling the application may fix this problem.
Aborted

2-1: QTS [AJEREREE strip

2.5.2 eglfs

HILTEEEIR, BIEA L native window BrRJgEZER/D libgeglfs-mali-integration.so XNE, 7
EIEH adb push El/\WLERAY/usr/lib/qt5/plugins/egldeviceintegrations B2 Ko

3

root@Tinalinux: fusr/share/qt5/examples/opengl/cube# ./cube
qt.qpa.input: X-less xkbcommon not available, not performing key mapping
EGL Error : Could not create the egl surface: error = 0x300b

Aborted
root@Tinalinux: fusr/share/qt5/examples/opengl/cubef I

2-2: QT5 [AIRAsREE eglfs

2.5.3 runtime

LI TEEIR, EANREE:

export QT_QPA_EGLFS_INTEGRATION=none
export XDG_RUNTIME_DIR=/dev/shm

root@Tinalinux: fusr/share/qt5/examples/opengl/cube# ./cube -platform eglfs
QStandardPaths: XDG_RUNTIME_DIR not set, defaulting to '/tmp/runtime-root'

EGL library doesn't support Emulator extensions
Aborted
root@Tinalinux: fusr/share/qt5/examples/opengl/cubet

2-3: QT5 jAl@sREE runtime
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2.5.4 (REAFRT

EMXNEREAREE TELBESH:
1ot R EREMIERNT R
2% (2.2 QT5 platforms &%)

2. NRERBATRIRHIT,

((export QT_QPA_GENERIC_PLUGINS=tslib )
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EFL

3.1 EFL %8R
Enlightenment Foundation Libraries (EFL) 35/ Enlightenment, ©{1t2 8] LUk EA S ERE
TEHEMEZ E LIRS BRIHEEH QIR AN AERF.
O EFL EREMA/NAEEHILE GTK + Ml Qt ENNEES, HEAEEIWHAELSAE.
Efi Tina F#B1ET EFL 1.20.6 BURZOELUREA M, TRTIE EFL H8X B8,

7= 3-1: EFL #8X 83588

(25 tEA
efl EFL ThEER #UZE
ephoto K5 EFL A9ABARNZFD

terminology #k#iF EFL BV im A E 2%

THENRAEE:

3-1: efl-on-wayland

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 8
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3.2 EFLEcE&

EFL AT LAfE R Framebuffer (& Wayland 2 RER, WRERA Wayland, FRBAXEE 8 /1
FCESF Wayland. 1E Tina &4, BEBIAECERF T Framebuffer, 1T T ar<ECE EFL:

source build/envsetup.sh
lunch XXX-E& ZFF
make menuconfig

Gui --->
EFL-—>
-*-efl
<*>ephoto
<*>terminology

.config - Tina Configuration
> Libraries > EFL

EFL
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [zé;built—in
[ ] excluded <M> module < > module capable

-
htenment Foundatien Libraries
<*> ephoto A comprehensive image viewer writte i core EFL
<*> terminology.. A terminal emulator for Linux/BSDfU

< Save > < Load =

3-2: fig & EFL &I

efl %0\, ephoto @— MMEMNA, &N AR LUEERFERVE F#1TN S5 40T F 8K,
terminology @ — MR ESS, EMTF ubuntu FEILER, HENE ef| WERERE, AJLUEE efl
X FHIThEE. S0 TEFR:

WEAFRE © BRiBeERHRRNERAE. RE—TIF 9



(:EE;LMHANER

.config - Tina Configuration
> Libraries > EFL > efl

XHIEER: W

ightenment Foundation Libraries
Enlightenment Foundation Libraries
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend [*] built-in
[ ] excluded <M> module < > module capable

Enlightenment Foundation Libraries
Whether to build hosting tools (NEW)
Enable raw Framebuffer access (NEW)
Enabel wayland display server (NEW)
Enabel sunxi-mali opengl es support (NEW)
Enable pixman for software rendering (NEW)
Enable fontconfig for finding fonts (NEW)
Enable bidirectional text support (NEW)
Enable tslib for touchscreen events (NEW)
Enabel glib2 support (NEW)
Enable audio support (NEW)

< Exit > < Help = < Save > < Load >

3-3: BCE EFL FFRIIIREEIN

FEXEUTLIEE:
7 3-2: EFL BB &% EA
=y iER

Enable raw Framebuffer access
Enabel wayland display server

8 framebuffer 7 efl B9RE
£/ wayland £ ef| IR E

Enabel sunxi:mali opengl es support ﬁﬁﬁ opengl es
Enable bidirectional text support BEFNEAXAER, NEEIR, INGEIEETRXF
Enable tslib for touchscreen events xa:?i'i?%ﬂﬂ?%

WREA framebuffer E7x efl VA E, WAFEEBHMHEMEETA, AAE Tina REIAFE
framebuffer 89, WRFEA wayland, WHFEESEANIEE 8 /N HEEELF waylands

3.3 EFLiE1T

RRINREEHfE, WRFER Wayland BYiE, 7
TUTaLETIHER:

FZERIUE Weston BELI151T, 1E/\WIIREER EFL, #H

((elementary_test )

REANNER, B8 ofl hIMIZHIERRA. HMMmNUIHEFEEXE

elementary_test
W17

((ephoto )

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 10
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( terminology

)

TR LAAT elementary_config KECE elf, RIMEEREERMRI, FE. EHENRNES.

( elementary_config

WA AFEhEEERGI%E, than:

ECORE_EVAS_ENGINE=wayland_egl elementary_test
/| 5&

ELM_ACCEL=gl elementary_test

/] &

ELM_DISPLAY=wl elementary_test

INRAEE ef WAIRER, ATUEEITIEFRIINL:

[ EINA_LOG_LEVEL=4 elementary_test

WMRZER wayland B7 efl RERY, HERMRX opengles, MHIT:

(( ELM_ACCEL=gl elementary_test

)

AIE = GLView Gears, GLView Many Gears, GLViewSimple B4R, Hi{T elementary_test
WNEHRRE IR RN, Bo—TRE, R—THE, HERACRE, RAIUETRRET,

WR elementary_test ZBML, AILGAR#HIE, BA=EH. FAkKIIL-9PID si<TLER,
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4.1 GTK+ 35BH

GTK+ RFREISEEFAEMNE, ERILUEITEFZZE UNIX B4, Windows 1 OSX. GTK+1ZER
GNU LGPL #FB[IEA R, X MNFENEXNIER RGN R, GTK+ B—1METF CHERWNRNRE
ot), eEXNTEZEHMBSARE, 1F C++ Objective-C, Guile/Scheme, Perl, Python, TOM,
Adags, Free Pascal #1 Eiffelo GTK+ ki F LA TE:

1. GLib B—1"ZFEAENE, AMUNSER R HE. GLib R TERNHIELEE. R, KE®
%, FHEIH, XHIH, FEFHRES,

2. GObject B— MU THAERSR, BEF— I TLENEMERES( BSARNE,

3. GIO B— 1M EEXH. &&. BAE. BARLR. MERIEN DBus BEHNIMANZ FERN
VFS W R Az,

4. cairo Cairo B— "X FEFILERLAY 2D B,

5. Pango Pango BB EXHFEEs EEEGE—MRIMIEXEERN PangoLayout object,
Pango e ftt GtkTextView./GtkLabel. GtkEntry Ff1EMFRINIEHISIZEE,

6. ATK B— " RIEFNTAM, EREE TP AFRANEEAFRRAERENAENES. F,
— I REEAEIEFAATKELNAE LNXFHAEARF AR, GTK +EHELEGIERE
3 ATK 23S,

7. GdkPixbuf B—M A IFIRMEIGEIR S E G X HEI2 GdkPixbuf( “pixel buffer” ) B9/NBIEE,
FA—> GdkPixbuf 5 E2/RE&RH Gtkimage &5,

8. GDK B@— 7% GIK + 2R EHREF AANHRE. GDK ZH#F X11. wayland. Windows #l
OSXHNEFAHZITH,

9. GTK+ Z GTK+ EEARS B EREMF, HTIRINE GUI =M, Lbil GtkButton B0 GtkTextViews

F% GTKARENSE . 1

Gtk+(GIMP Tool Kit, GIMP TA®) 2— 1" HEFCIEBEFAFZEONERE, TE< GIMP on
GNU/Linux B8 & :

WEAFRE © BRiBeERHRRNERAE. RE—TIF 12
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( Auwiner
XA T2

4-1: GTK+GIMP 5&{T&E

Tina RABET GTK+IMEREAM, W GTK SRR ENT:
gtk+-3.22.10.tar.xzi Gtk+3 SYRZRFZ.

Pkgconf, gettext-full. atk. glib2. libcairo. pango. gdk-pixbuf. libepoxy. libxkbcom-
mon. libpixman. libinputy wayland. wayland-protocols. udev. libdrm. sunxi-mali:
Openwrt &4t Gtk+3 fk#IEL B TR, XTI Makefile {iiF package/libs/libgtk3/.

4.2 GTK+ EdE

GTK XETF R18 RAFARILY, HETFAERKIE; BIA GTK EEER wayland port, Btk
GTK AILUET FRrE 2 #F Wayland B9F & ; HA R40 £/ Wayland+FBDEV fE 8 B/~ fGi%, R18
£/ Wayland+DRM,

source build/envsetup.sh
lunch XXX & & #R
make menuconfig

U RI8FEAF, TERETIT:

Guj --->
Libs --->
-*- libcairo --->
[*] Enable cairo postscript support
[*] Enable cairo pdf support

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 13
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*] Enable cairo png support

] Enable script support

*] Enable cairo svg support

] Enable cairo tee support
[]1Enable cairo xml support

Gtk --->

<*>libgtk3 --->

[*] Broadway GDK backend
[*] Wayland GDK backend
[*] Install libgtk3 demo program

—_ — — —

K59 Gtk+3 & F Wayland, Wayland &#iF Weston &2, ECERFEEEL L Weston 1 Way-
land, FTRBANEE 8 /NIECEY Wayland.

4.3 GTK+iE1T

RINREEMHE, SRFER Wayland B9iE, FELRIE Weston BLIE1T, ARTE/NWILRIHIETT:

/usr/bin/gdk-pixbuf-query-loaders --update-cache
gdk-pixbuf-query-loaders > /usr/lib/gdk-pixbuf-2.0/2.10.0/loaders.cache

AEIETT gtk3-demo:

( gtk3-demo )

4-2: GTK+Demo Iz1TEE

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 14
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4.4 GTK+ 55

#include <gtk/gtk.h>

int main(int argc, char *argv[] ){
GtkWidget *window;

gtk_init (&argc, &argv);

window = gtk_window_new (GTK_WINDOW_TOPLEVEL);
gtk_widget_show(window);

gtk_main ();

return(0);
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5.1 WebkitGtk i5FH

Tina R4t T WebKitGtk BIENEAH, XN WebKitGtk B &#ii AT

webkitgtk-2.18.6.tar.xz. midori_0.5.11_all_.tar.bz2. package/libs/webkitgtk. package/utils/
midori: WebKitGtk #1 Midori X 55 2833 RIRFCES K& Makefiles

ruby/host. flex/host. bison/host. gperf/host. enchant. harfbuzz. icu. libjpeg. libgtk3.
libsecret. libsoup. libxml2. libxslt. libsqlite3. libegl. libgles. libwebp  libgles. lcms2.
libtasnl. gstreamerl. gstl-libav . gstl-plugins-bas. gstl-pluginssgood. gstl-plugins-
ugly. gstl-plugins-bad: Openwrt &4t WebkitGtk fki#i &2 #F.

THEZE WebKitGtk HYEE]:

v W = = & Betp://www.gnome.org/ g:ﬂ_

L4
€ GNOME

ay to use your computer. |t is designed 1o
everybody. GNOME 3 s developed
£ community, a diverse, international group of centributors that

by a0 Independent, non-profit foundation

Discover GNOME 3

Your donation will en cermational community which involves

source desktop by providing e volunteers. Anyone car

education for end users, 3

5-1: WebKitGtk iz{TE,El
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5.2 WebKitGtk it &

WebKitGtk (Y& F R18 RATAWIET, HEFASEKRRKIE; ZRIA WebKitGtk BE2E Y wayland
port, R18fEF Wayland+DRM,

source build/envsetup.sh
lunch XXX-E& & FF
make menuconfig

Gui --->
Gtk --->
<*>webkitgtk
<*>midori

K9 WebKitGtk f&#iF Gtk+3 #1 Wayland, Wayland f&k#iF Weston &Fi28, EERNFEEX L
Gtk+3. Weston 1 Wayland, FIZERAHEEE 5 8 /N IECEF Gtk+3 A Wayland,

5.3 WebKitGtk i&Z1T

RINREEHE, WREA Wayland B9iE, FERIE Weston BEIE1T, ABE/IWIARIREIT:

/usr/bin/gdk-pixbuf-query-loaders --update-cache
gdk-pixbuf-query-loaders > /usr/lib/gdk-pixbuf-2.0/2.10.0/loaders.cache

$AI5iz1T Midori 3¢ minibrowser:

( midori )
KA
(( minibrowser )

5.4 WebKitGtkialEisnse

REE:

[ error: Package " gee-0.8' not found in specified Vala API directories or GObject-Introspection GIR directories ]

RARENIFRLET Vala XM TH, BRFEMNR tina PRIFLAIXTTE, HFHEN Vala T
HEPel,
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6.1 DirectFB i}BA
DirectFB (E#EMZEHX) Z7F Linux g HX (fbdev) #HMREZ LRI —LEERF AP,

AR IR SKRARERF.

XS RERARIE, fliiZh alpha BE&1R.
BB RIEBCEB R, libe BRIb

5 MHP AERIEK,

BaifE Tina 1, E®&E7ET GPU,
B#i Tina #4877 DirectFB BUZIOELUAE Demo, ’ERFIH DirectFB t8x &35
2 6-1: DirectFB 48 @35 EH

B3 5B
directfb directfb %0\ E

directfb-examples directfb demo

6.2 DirectFB.E2E

source build/envsetup.sh
lunch XXX & & FFR
make menuconfig

Gui --->
Directfb --->
-*- directfb
<*> directfb-examples

6.3 DirectFBi&{T

/Wi BT LA AT —2E df_ FFSRB0ML ARG, Eban df_andi, df_dok:

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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(G andi )

6-1: DirectFB iz{7&;E
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7.1 Wayland i%EH

Wayland @—E display server(Wayland compositor) 5 client [B]89:@{E Y, 0 Weston & Way-

land compositor WEE LI, EIFTE Linux L& X BFE.RS,

B#i Tina F#4E 7T Wayland B9ZOEMREAMS, TRYIEH Wayland HHXE35EH8:

* 7-1: Wayland 18X &3588

2E] EF

glmark2 M Wayland fERETTEHEY GPU MIRIER | 2@ /A FBDEV #1TER
wayland YR Weston EERTIMNENIHTAR

wayland-protocols Wayland ##1¥, 8% FifEH

weston Y2\ E

7.2 Wayland fid&

7.2.1 menuconfig

Wayland BRIF] LA7E RI8 5 R40 LizfT, HttFaERMiX, HA7E R40 REERER FBDEV ENiE

17/a, £ R18 ERJLAER DRM 5 FBDEV, TN Fap<#HITRE

source build/envsetup.sh
lunch XXXF& &
make menuconfig

Gui --->
Wayland --->
<> glmark2
[]1Enabel fbdev support
[*] Enabel wayland support
-*-wayland
-*- wayland-protocols
<*>weston --->
[]1Enabel dbus support
] Enabel weston-launch linux pam support
*] Enabel opengl es support
] Enabel fbdev compositor support

[
[
[

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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*] Enabel drm compositor support
] Enabel lcms supports support

] Enabel junit xml support

] Enabel demo clients install

—_ — — —

WTEPAR:

.config - Tina Configuration
- Wayland
Wayland
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

glmark2 is an OpenGL 2.0 and ES 2.0 benchmark

<%=
[1] tnabel fbdev support (NEW)
[*]
o

tnabel wayland support (NEW)

< Exit > < Help > <qSave > < Load >

7-1: Wayland 1%&I0

glmark2 @A GPU B SMINAER, "TLUTE R18 £fF A DRM £ Wayland [EiRBIEHEER,
BRIt 2 SME R LAE A FBDEV #1TE RFH Mk GPU M8E, wayland, wayland-protocols E471%
weston BIEHEAZR], HANZE weston WECERE, FILAECE weston X1FRITHEE, S0 FEFITR:
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.config - Tina Configuration
—-Wayland - weston.... Weston is the reference implementation of a Wa

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

. Weston is the reference implementation of a Wayland compositor
dbus support (NEW)

weston-launch linux pam support (NEW)

opengl es support (NEW)

fbdev compositor support (NEW)

drm compositor support (NEW)

lcms support (NEW)

junit xml support (NMEW)

demo clients install (NEW)

*

-

[]
[]
[*]
[]
[*]
[]
[]
[]

< Exit > < Help > < Save > < Load >

7-2: Weston %&IN

FEXFUTLHAEKE:
& 7-2: Wayland B2 &5 BA
EIT WiPA
Enabel opengl es support S EE/EE R DRM {ER weston [EiRBIRHEIE £, SiF
opengl es GPU 1lIi&
Enabel fbdevicompositor £/ framebuffer fEAERGIZE
support
Enabel drm compositor support  f#F DRM {EREB/R5|%
Enabel demo clients install #miFE Wayland i Demo

WNSR{EMA FBDEV, FEIE E kmod-mali-utgard-km 5 kmod-sunxi-disp:

Kernel modules --->
Video Support --->
<*>kmod-mali-utgard-km
<*>kmod-sunxi-disp
<> kmod-sunxi-drm

WREA DRM 5 GPU ik, FTEik L kmod-mali-utgard-km 5 kmod-sunxi-drm:

Kernel modules --->
Video Support --->
<*>kmod-mali-utgard-km
<>kmod-sunxi-disp
<*>kmod-sunxi-drm

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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¥E#E DRM 5 GPU MMV FEFAR:

.config - Tina Configuration
—Kernel modules —Video Support

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

PHM Backlight

Framebuffer support
mod-fb-cfb-copyarea Framebuffer software copy area support
mod-fb-cfb-fillrect Framebuffer software rectangle filling support
mod-fb-cfb-imgblt Framebuffer software image blit support
mod-fb-sys-fops Framebuffer software sys ops support
mod - fbcon Framebuffer Console support
mod-mali-utgard-km Mali Utgard Device Driver
mod-sunxi-disp sunxi-disp support
mod-sunxi-drm sunxi-drm support
mod-sunxi-hdmi sunxi-hdmi support
mod-sunxi-uvc sunxi-uwc support
mod-sunxi-vfe sunxi-vfe support
mod-video-core Videod4Linux support

< Exit > < Help = < Save > < Load >

7-3: Kernel modules B2&

7%= FBDEV 5 DRM BEFHY, FREAIBTIEE,

MREE WestonFN B BE, TEEEK tina/package/wayland/weston B R T Makefile, 18
$(CP) ./weston $(1)/etc/init.d BERRZEREN AT,

SNRIEFET DRMAENERGIEE, EETLUE/DRM B9 Demo 453k £, W0 :

Gui --->
Libs --->
libdrm --->
[*] install libdrm test programs
[]1Enable support for vc4's API

weston fK#BIE cairo R LUAZE, HEA Enable cairo pdf support 5 Enable cairo png support
BN E ER, FRARFNNESIRTE, WREFEF GTK+1iE, FEZIRF—L, SEAIEE
5.2 /1T,

Gui --->
Libs --->
-*- libcairo --->
[ ] Enable cairo postscript support
*] Enable cairo pdf support
*] Enable cairo png support
Enable script support
Enable cairo svg support
Enable cairo tee support
Enable cairo xml support

S
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.config - Tina Configuration
=Libraries - cairo - libcairo Cairo is a 2D graphics librar

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

calro postscript support
cairo pdf support

cairo png support

script support

cairo svg support

cairo tee support

cairo xml support

< Exit > < Help > < Save > < Load >

7-4: Cairo 3%EIN

7.2.2 kernel_menuconfig
7.2.2.1 FBDEV

9N5R menuconfig %EZRIZ A FBDEV fENfEk, BL1%EE kmod-sunxi-disp, R18 FE&=HGN
8 TERED, TRABRTX—/ TSR, HtTeERILNEHEE, TENEEZER
M FBDEV fEAJEM, REMNAZEEE. HTENZELRIAELEEA FBDEV,

WITLUT <, ARI8EIAMAL:

[make kernel_menuconfig )

1%& £ Framebuffer Console Support(sunxi). DISP Driver Support(sunxi-disp2). Framebuffer
Console support 5 Transform Driver Support(sunxi):

Device Drivers --->
Graphics support --->
Frame buffer Devices --->
<*> Support for frame buffer devices --->
Video support for sunxi --->
[*] Framebuffer Console Support(sunxi)
<*> DISP Driver Support(sunxi-disp2)
Console display driver support --->
<*> Framebuffer Console support
Character devices --->
<*>Transform Driver Support(sunxi)
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WTEPRfR:

.config - Linuxfarmé4 4.4.89 Kernel Configuration
> Device Drivers > Graphics support > Frame buffer Devices > Video support for sunxi
Video support for sunxi
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

[§] Framebuffer Console Support(sunxi)

<*> DISP Driver Support(sunxi-disp2)

<*>  HOMI Driver Support{sunxi-disp2)
TV Driver Support(sunxi-disp2)
VDPO Driver Support(sunxi-disp2)
EDP Driver Support(sunxi-disp2) (NEW)
boot colorbar Support for disp driver(sunxi-disp2)
debugfs support for disp driver(sunxi-disp2)
composer support for disp driver(sunxi-disp2)

< Exit = < Help = < Save > < Load >

7-5: Video support for sunxi 3£

.config - Linuxfarmé4 4.4.89 Kernel Configuration
> Device Drivers > Graphics

Arrow keys navigate & <Enter> selectS sub (or empty submenus ----).
Highlighted letters ing < 5, <N> excludes, <M> modularizes

features. i ? > for Search. Legend: [*] built-in
[ ] excluded

< Exit = < Help = < Save > < Load >

7-6: Console display driver support 31
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.config - Linux/armé64 4.4.89 Kernel Configuration
> Device Drivers > Character devices

Character devices
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

< > RAW driver (/dev/raw/rawN)

< > TPM Hardware Support ----

< > Xillybus generic FPGA interface
<*> allwinnertech smartcard driver
<*> allwinnertech DE-Interlace driver
<*> dump reg driver for sunxi platform
<*> dump reg misc driver

I ransforn briver Support(sunxt)
<*> sunxi system info driver

-*- sunxi smc interfaces

< > =unxi timer test driver

< > sunxi g2d driver

< Exit > < Help > < Save >

7-T: Character devices &0

7.2.2.2 DRM

9N5R menuconfig XEFH Z(EA DRMEAFIR, BT AZBINAGERA FBDEV, FrLlZEEUER
AHELE, FB%EE L DRM IEZE, 7 menuconfig BIBRESEUE kmod-sunxi-disp, &L kmod-
sunxi-drm, R18 EES=BEMEEE T EANEN, FRTERITX—INTHISE, HFaEKRELIE
B,

WATUA TS, BAR18 B9 Afll. IMFTERR A R18 524 DRM:

( make kernel_menuconfig )
Ly

y 4

BY;H % $# Framebuffer Console Support(sunxi). DISP Driver Support(sunxi-disp2). Frame-
buffer Console supports. Transform Driver Support(sunxi):

Device Drivers --->
Graphics support --->
Frame buffer Devices --->
<> Support for frame buffer devices --->
Video support for sunxi --->
[ 1 Framebuffer Console Support(sunxi)
<> DISP Driver Support(sunxi-disp2)
Console display driver support --->
<> Framebuffer Console support
Character devices --->
<>Transform Driver Support(sunxi)

%+ DRMECE:

Device Drivers --->
Graphics support --->
<*> Direct Rendering Manager (XFree86 4.1.0 and higher DRI support)
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l <*>DRM Support for Allwinnertech SoC A and R Series J

WTEPRfR:

.config - Linuxfarm64 4.4.89 Kernel Configuration
—Device Drivers —*Graphics support

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M= module < > module capable

PU support for sunxi ---=
irect Rendering Manager (XFree86 4.1.0 and higher DRI support) --->
llow to specify an EDID data set instead of probing for it (NEW)
2C encoder or helper chips --->
irtual GEM provider (NEW)
LsplayLLnk (NEW)
Interface Bridges --->
upport the sunxi rotate device
upport the sunxi hdmi device
rame buffer Devices --->
acklight & LCD device support ----
onsole display driver support ---=
ootup logo ----

< Exit > < Help > < Save > < Lo@d >

7-8: Graphics support ZEI

DRM EEEWFZ &, AArTa] iz I~ EH DRMEBYEH, TELIB out MibRE, HEFREBEZA
MIZIRIERI M, AT RERIB R —LEERiERE, TRZBRTHIIT

(( make clean )

7.3 Wayland {EFH

7.3.1 weston i&{T

RS ENE, T/ \WliktER Wayland, REHRITU TSRS

chmod 0700 /dev/shm/

export XDG_RUNTIME_DIR=/dev/shm

export XDG_CONFIG_HOME=/etc/xdg

weston --backend=drm-backend.so --tty=1 --idle-time=0 &
/] &

weston --backend=fbdev-backend.so --tty=1 --idle-time=0 &

WNRZH/dev/shm/>X 43, FoptliEREN]:

( mkdir /dev/shm/ )

EEAFREAIRAE, 31T weston BIHITIU TS
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export MESA_DEBUG=1

export EGL_LOG_LEVEL=debug
export LIBGL_DEBUG=verbose
export WAYLAND_DEBUG=1

NRAE4F Wayland Demo BI3E, 1T weston Z /&, AJLUIETT Demo, 7E/usr/bin T:

wayland-scanner. weston-calibrator. weston-clickdot. weston-cliptest. weston-confine.
weston-dnd. weston-eventdemo. weston-flower. weston-fullscreen. weston-image.
weston-info. weston-multi-resource. weston-presentation-shm. weston-resizor. weston-
scaler. weston-simple-damage. weston-simple-dmabuf-intel. weston-simple-dmabuf-
v4l. weston-simple-egl. weston-simple-shm. weston-simple-touch. weston-smoke.
weston-stacking. weston-subsurfaces. weston-terminal. weston-transformed,

GPU B MIHIZF AT LIRITIA T <, AIRZEHRIF T glmark2:

[ glmark2-es2-wayland ]

BAn. REFEAIRE, HLMIUER, IRKERNNIE, BERSHIFT Bin, BENIEK
o

7.3.2 weston.ini

weston.ini & Wayland IR EmEEXH, WINREEERESSKREE, WA B THESE
B, A= background-images. background-color B4 A% & & 0xff000000, panel-position EXA%
none:

( vi /etc/xdg/westonini )

[shell]

# background-image=/usr/share/weston/background.png
background-color=0xff000000

panel-position=none

MRFBERFROA!

# [output]

[output]

# name=LVDS1, mipifDSI-1
name=DSI-1

# mode=1680x1050, 1SRN HYI PR
mode=480*800

#transform=90, FEftMAE
transform=90

EZEASE, F5Eweston.ini (5) -Arch FT,
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7.4 Wayland ia]@sRE&E

s

( no "wayland-egl" found )

FERTREREZFIEAHIFL T&E wayland WEF R4, GPU EHHRmIFMAZIF wayland B9
E, 1EEE weston BIBYR—EZE L Enabel opengl es support i%E#¥ £, 7 tina/package/libs/
gpu-um/B R THIT mm -B EFLRIE GPU K, WIREHK no “wayland-egl” found, BILAMIER
tina/out/ B RBEMHRmIF,
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8.1 LVGL i5iBA

LVGL B— 1R BNFRERE, RMHETEIZERAN GUIFREN—t], BEEZTERNEL TR,
EMBMTRRNBAEFER, KA MTIFRIMIN, JLAELitlevGLIRENE Z %k

o BAMMEIR: . ER. FIXR. BR EBEEF

o BRESIE: mhE. HEA. TEFE. TBRE. BaiRA%E,
o ZREMIMNIGE: MIRRE. Bin. BE. FEE. RS,
o THRIZERR,

o M FREM, TISEMIRITHI2EF 2R —E[FMH,

o A RLUMALVENTE (64kBAE. 16 kB RAM) iE1T.

o ZIEELHF, HIFUTF-8 . CIK. WmHMPFIHIEE:

o I CSS X T L rPLEFINEL TE,

o 3 CSSBARERAT/E: Flexbox # Grids

o XHHEMRRS. INEAEFMGPU, BRZHFEM.

o fEFASE ML X thRETIBIE R,

o ACHREHS CH RS-

¢ Micropython Binding 7£ Micropython FAFF LVGL APl

o FILUE PC EEFREMERF R,

e 100 ZERHFIF

o TE4&H PDF #&TUHYSASH API %,

B Tina P87 LVGL 8.3.2 &AM S Demo, TFRFIM LVGL #XZE1HAE:
= 8-1: LVGL #BXZE i ER

(25 iR

lv_drivers lvgl B A& WRhIER, &M T sunxifb. sunxig2d #l sunximem
lv_examples Ivgl KRG, &LERARIZE lv_demos FHIE ¥

lv_86_boxes lvglMiXAAHI, 86 & demo

lvgl lvgl YN E

lv_g2d_test g2d MiAABI, FITNXELEX T g2d 0

lv_monitor  EFTMIH SRS MER A

sunxifo.mk  AHEEXH, SRA Makefile REEZEGEHE
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TERRMA lv_examples #E:

q oL ve Profil Analyti Sh
rofile nalytics o
BEE \Widgets demo vt P

Elena Smith

This is a short description of me. Take a look at my profile!

elena@smith.com

o +79 246123 4567

Your profile Your skills
User name Password Experience
® @
Gender Birthday Hard-working Teamplayer o
-
8-1: lv_demo_widgets ETEHE
: Waiting for true'love
The Johf Smith Band
Rock . 1997
© ) €2 S

e * | 0:07
ALL TRACKS

8-2: lv_demo_music =& E

TEZMNA lv_monitor EE:
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CPU TEST HARDWARE TEST DDR TEST
CPU-Usage: Temp control TOTAL 104549
a, )
121% / DEO 89394
cpPu  Jeei3
&0,
40 89 CPU-Freq(GHz): C DG | cp [e000
100 PDP :
20, 1212 UsR U | loMMU349
& CPU-Online: E-;;J—Usage. ' DMA 192
CPUO]1 46 0 0 MAHB
!5% El!ﬁ
IDEO TEST CAMERA TEST NETWORK TEST
/mnt/UDISK//01-1080P-HEVC- N Perform 4 concurrent netwerk
AAC-60F.mkv 640%480 W data downloads

C] Download test
C] Upload test
[:] Wifi function test

TEST TIME: 00:00:02:02

8-3: lv_monitor ET1EE

8.2 LVGL id&

source build/envsetup.sh

lunch XXX-E& & FF
make menuconfig
— — 7
Gui --->
Littlevgl --->
<>|v_86_boxes (86&=demo)
<*>|v_examples (lvglEZdemo)

(EREXNE ™, fRFHZIA)RR)
(fEREfb cache)
(fREG2DRE{FINR)
(fEBEG2DRE 1 hiekk)
(B shiEtZEfreetype)

-*- lvgl-8.3.2 use sunxifbdouble buffer
[1lvgl-8.3.2 use sunxifb cache
[1lvgl-8.3.2 use sunxifb g2d
[]lvgl-8.3.2 use sunxifb g2d rotate
[1lvgl-8.3.2 use freetype
[1lvgl-8.3.2 use sunxifb direct mode
<>|v_g2d_test (g2d O H)
<>|v_monitor (MRS FdE s R4 )

(fEAdirect mode, Vgl FEBERIF—HREENTF)

8.3 LVGL {£H

lvgl B&1Z:

[ tina/package/gui/littlevgl-8

Tina5.0 K&z LA ERRA—1NER Makefile, —NERUERR.
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tina/openwrt/package/thirdparty/gui/lvgl-8
tina/platform/thirdparty/gui/lvgl-8

8.3.1 sunxifb

7E sunxifb A, FHEM T —HEO, W@OTF:
& 8-2: sunxifb #8x#E 37 BA

®0O iER

sunxifb_init ZRMEENRERVBHERSIE, TN IEHRSE, £t g2d e
&, MAXNESIIEEREA W

sunxifb_exit ZRELLIRE R, TMXHF cache, X g2d, BEMGEH buffer, X
fbo

sunxifb_flush ZRELIREE, 71540 draw buffer #0135 back buffer 1, H B4
BE—MWE, 3T#t front 5 back buffero NAFREIERIZEKEL
sunxifb_get_sizes ZRHBGREVRE DX, XENARERFMAURNBEERDEME D IHE

g
sunxifb_alloc ZRBMEEZRRBIBERALENTE, FE3D G2DIIEES, SHIRIESR
YIERE
sunxifb_free R AR sunxifb_alloc BRIERIRNTE
sunxifb_flush cacheﬁu ARRIF sunxifb_alloc BIGHAE, REFEHEXEEEAALE
HRIFRE
RBAUEWNT:
( tina/package/gui/littlevgl-8/Iv_drivers/display/sunxifb.c )
Tina5.0 Kz LA EhRASERTR :
[ tina/platform/thirdparty/gui/lvgl-8/lv_drivers/display/sunxifb.c )

£ sunxifb_init(rotated), = rotated AY{E /3 LV_DISP_ROT_NONE, LV_DISP_ROT_90,
LV_DISP_ROT_180, LV_DISP_ROT_ 270,

=EXEBME disp_drv.rotated = rotated, #NREHE g2d ek, WAILUIERE disp_drv.sw_rotate
= 1 (FR M hek,

8.3.2 sunxig2d

£ sunxig2d R, LI TXT g2d ioctl WEHEE, XLRBEBAFTENAEA, WOT:
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#< 8-3: sunxig2d HEx1ZE OB

O WiEA

sunxifb_g2d_init g2d IR ERER, FTFF/dev/g2d Tis, RE g_format, #IA1L
B, TRIBEFERERZR, FTENAERZAY log

sunxifb_g2d_deinit BRI g2d 18 &

sunxifb_g2d_get_limit ZEREIREX g2d ERAEE

sunxifb_g2d_blit_to_fb ZEREFEFRE N fb0 BY front  back buffer Xk buffer, AT LIE
rotate buffer ig¥% 2 back buffer

sunxifb_g2d_fill ZEREER g2d mAR— M EIBER, ENErLIHEERE

sunxifb_g2d_blit ZRBAFEINER, T8t blend B

sunxifb_g2d_blend Z R E A LU#1TE R blend

sunxifb_g2d_scale AR E R

RBAET:

( tina/package/gui/littlevgl-8/Iv_drivers/display/sunxig2d.c )
Tina5.0 R A LR AE& 1z

( tina/platform/thirdparty/gui/lvgl-8/lv_drivers/display/sunxig2d.c )

Mt g2d %R, BHMELEWE lvgl £LEMEZR, (M lvgl BY lv_draw_map. lv_img_set_zoom #l
lv_canvas_draw_img B £t BILAE it K.

lv_g2d_test N FAFRE TR EATRH,

8.3.3 sunximem

7 sunximem A, SRIR Y EIBYEBAENEHE, XERBBAEZENAFER, 0T
& 8-4: sunximem ¥*3Z3%EF

#®O iR

sunxifb_mem_init ZRE=TE sunxifb_init FIARA, FIBHIERFRIERZO,
EARR libuapi #ja) 4

sunxifb_mem_deinit ZREGEIS AR SunxiMemClose, BMARIEMNZEORR

sunxifb_mem_alloc ZRBLEREE, FEMAH=AT, FEEFNRENFHH
INEIEERITES

sunxifb_mem_free Z R ER AR SRR RGARA sunxifb_mem_alloc BRIEMINTE

sunxifo_mem_get_phyaddr  ZER#UE sunxifb_mem_alloc ERiERFEHIEIMMIEFE IR AY)
Bk, g2d WahR1ES buffer BU¥ AL E fd

sunxifb_mem_flush_cache Z R E R sunxifb_mem_alloc B8iF buffer BY cache
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ARSI BT

[ tina/package/gui/littlevgl-8/lv_drivers/display/sunxigmem.c ]
Tina5.0 ’ LA LR ASES 12 :
[ tina/platform/thirdparty/gui/lvgl-8/lv_drivers/display/sunxigmem.c ]

R g2d IRoh ReelERIIEESNTT, FLEEE R, ©REEI sunxifb_mem_alloc KEiF
AFo

(0 388
LEiRLIWMT bmp. png #l gif R BIRTFERIE, jpeg BFERILM.

LER lv_canvas_set_buffer B, £ A\H buffer ZEE 2 sunxifb_alloc 8358 buffer, sunx-
ifb_alloc H=H B D EERIFYIEESANF,

MRFEAT sunxifb_alloc FIBELSMYIERNTE, BBAEHIBERN buffer BEUERS, FEIREMA sunx-
ifb_flush_cache XRIFEF,

(0 388
BE Y& lv_canvas ER311% g2d 45506k,

8.3.4 evdev

AHEIAIRMRE lvgl B R evdev,

RBAET:

( tina/package/gui/littlevgl-8/lv_drivers/indev/evdev.c )
Tina5.0 R ERRZAERZ

( tina/platform/thirdparty/gui/lvgl-8/lv_drivers/indev/evdev.c )

7ENZA lv_drv_confh BR{EELEVDEV_NAME AR FEXTR £ AL RY event T, HI40 lv_examples
HIERE S :

[ tina/package/gui/littlevgl-8/lv_examples/src/lv_drv_conf.h )

Tina5.0 Kz LA ERRASER 1R :

[ tina/platform/thirdparty/gui/lvgl-8/lv_examples/src/lv_drv_conf.h )
AL

FBIME BT LA EREUERE touchscreen, FLEEELL touchscreen AR &=, HERER. @
2T

(In-s /dev/input/eventX /dev/input/touchscreen )

R disp_drv.rotated 357 7 iig¥% 90 3¢& 180 E, lvgl AE= BITHEARIR AR, ARG
R EB A NEE AR IR A4 AR,
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8.4 LVGL ¥rEERZFE

WEFLL lv_g2d_test IRk, EFI— N FHIE:

( tina/package/gui/littlevgl-8/Iv_g2d_test )

Tina5.0 &L ERRZASERIR:

tina/openwrt/package/thirdparty/gui/lvgl-8/lv_g2d_test
tina/platform/thirdparty/gui/lvgl-8/lv_g2d_test

7£ Makefile 2, FEEEE sunxifo.mk XHEE, ERFVARNSIEREETE, AT

tina/package/gui/littlevgl-8/lv_g2d_test/Makefile

include ../sunxifb.mk

Tina5.0 XA ERRAERZ

tina/openwrt/package/thirdparty/gui/lvgl-8/lv_g2d_test/Makefile

include ../sunxifb.mk

FHFLUEREBUTEE, XEREFTERFTAR, EHDCH LEAH G2D_BLEND Fif
ERY, RSZHFE BRI IIRE:

ifeq (S(CONFIG_LVGL8_USE_SUNXIFB_G2D)y)

TARGET_CFLAGS+=-DLV_USE_SUNXIFB_G2D_FILL \
-DLV_USE_SUNXIFB_G2D_BLEND \
-DLV_USE_SUNXIFB_G2D_BLIT\
-DLV_USE_SUNXIFB_G2D_SCALE

endif

TR RYRIFRIERR Makefile B, AILIREERENXMH, FBRBAIHRITXHNAD, GTEHIRE
EAYRIF examples XK :

( tina/package/gui/littlevgl-8/lv_g2d_test/src/Makefile )
Tina5.0 Kz LA EhRASESE:
[ tina/platform/thirdparty/gui/lvgl-8/lv_g2d_test/src/Makefile ]

include $(LVGL_DIR)/lvgl/lvgl.mk
include $(LVGL_DIR)/lv_drivers/lv_drivers.mk

#Do not compile the example
EXCSRCS += $(shell find -L $(LVGL_DIR)/S(LVGL_DIR_NAME)/examples -name \*.c)
CSRCS := $(filter-out $(EXCSRCS),$(CSRCS))

KT \vgl WECEX M, BREEINA lv_g2d_test 1By, RAILITEERIGARIENIRNECE, ASHBIRIE
KR RFRENEE, BEEXHNT:

tina/package/gui/littlevgl-8/lv_g2d_test/src/lv_conf.h
tina/package/gui/littlevgl-8/lv_g2d_test/src/lv_drv_conf.h
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tina/package/gui/littlevgl-8/lvgl/lv_conf_template.h
tina/package/gui/littlevgl-8/lv_drivers/lv_drv_conf_template.h.h

Tina5.0 XA ERRAERTR

tina/platform/thirdparty/gui/lvgl-8/lv_g2d_test/src/lv_conf.h
tina/platform/thirdparty/gui/lvgl-8/lv_g2d_test/src/lv_drv_conf.h

tina/platform/thirdparty/gui/lvgl-8/lvgl/lv_conf_template.h
tina/platform/thirdparty/gui/lvgl-8/lvgl/lv_drv_conf_template.h.h

EEMENANMBNKT, 7 lv_g2d_test 7, BLLEREMNBARRET, &

ifb_init EEE NFEFESEAEN sunxifb_alloc BBIERTZENE],

8.5 LVGL i&1T

BAHRB T LN AR, HiTem<T:

AEBRZ sunx-

((lv_examples 0

lv_examples 0, is lv_demo_widgets
lv_examples 1, is lv_demo_music
lv_examples 2, is lv_demo_benchmark
lv_examples 3, is lv_demo_keypad_encoder
lv_examples 4, is lv_demo_stress

((lv_g2d_test

lv_g2d_test0501

one num is rotate, range is 0~3

tow num is gif, range is 0~11, 11 is no show gif
three num is bmp; range is 0~2, 2 is no show bmp
four numis png, range is 0~3, 3 is no show png

[ lv_monitor

e, SBWNIE, RIBFEENFRZBEES, RN TENEE:

[ Wwh=1280x800, vwh=1280x1600, bpp=32, rotated=0
Turn on double buffering.
Turn on 2d hardware acceleration.
Turn on 2d hardware acceleration fill.
Turn on 2d hardware acceleration blit.
Turn on 2d hardware acceleration blend.
Turn on 2d hardware acceleration scale.
Turn on 2d hardware acceleration rotate.
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9.1 Flutter 35BA

FlutterABARTRT £ RE—ENBE, BEIWE. WM LM ERATHEHM. Web, £
EMBRANNFEREENA. Flutter 51%£907F !

o RiK: Flutter KEBAILIZRIZH ARM 32, ARM 64, x86 #1 JavaScript X3, MR TEREFAE
A BE,

o B ERAMEH (Hot Reload) RERMBIERMHN ™R, EMRBEZERAICIIZEEREW,
BREERNARS,

o TjE: BENES—NMEEETHMEME, SIESEMMY. BERNKIt, ERERELEEMN
HHELR,

o LA BEINSZMILE, REE—MMRIEE, ZiEn), Mil. KSEMRALIEE,

o ARAL: FEIEHPrIIEREMS Bantblhisd, FREL A URER TR REEESR
EVANTE,

o IRERIKH: Flutter A Google stiH T 2EM, SIKMEMAREHXI 2 5M4ER, HiSE
RE R E@BENEE.

o RIZIBS Flutter B Dart 5@IKED, AT EMK, MEBRIRENA,

o AMIER: EFBENGEZAN, Rl UATEAIEIAAIE, HE Web B FEESEITRERE,

o REYV B AL E, Flutter RVEERERM Ul 5| ZERERMYT BLUARIRIIE Ko,

o EFNRRBRIARS: @i Flutter BFAMI package £7, RAIUARZ AL ELIEHHIATEE,

B#i Tina F#1E 7T Flutter 3.3.7 5 Demo, F X Flutter AR EETE glibc HIFTHABETIETT. T
R Flutter ¥EXZERE:

& 9-1: Flutter #8XZE 5 ER

a%g WiRA

complex_layout AEEhYIZRMIR app KA

gallery flutter WE A AE app N

video_player MATHRE BN app KA
virtual_keyboard_pinyin_ime_example #NEMI N

flutter_eglfs YmiFINE app BURERF, gpu B, ZiFhel
flutter_fbdev FmIFINE app BIFERE, cpuBR, FAXZHFhes:
flutter-client TRIFINE app VIERE, gpulBR, IFhERSMITENR
libvideo_player_plugin.so PISRE GRS, BaiXENiLEa
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B& iR

libflutter_elinux_eglfs.so NRFBEBTEXIEMY, EEHEZE

libflutter_engine.so flutter #Z0hEE
gen_snapshot flutter app 4mi¥ AOT FREEMN I A
libpinyinime.so BNERZODE

TERRA complex_layout #E:

=  Advanced Layout

g Ali Connors 0 shared a new photo

Yesterday at 11:55+ &%

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua

Artisans of Southern India
Silk Spinners
Sivaganga, Tamil Ma

o

|ﬁ Like

. Ali Connors shared a new photo

Yesterday at 11:55 - &%

omplex_layout ETIEE

THE=LNA gallery EE:
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Gallery
Shrine |
A fashionable retail app

Reply

An efficient, focused email
app

Rally

A personal finance app

.
Categories
Ny e
MATERIAL CUPERTINO q
8 App bar Activity indicator @
9-2: gallery & E
v ¥
SHRINE Ve’
W
Vagabond sack \1‘] Stella sunglasses
5120 | 1 $58
@ 5=
ALL Gilt desk trio
+ 598 +
ACCESSORIES H ) \.;f
)
CLOTHING
+
HOME >4 _

Garden strand "’ Whlmg‘f belt

LOGOUT 598 5%
Hurrahs tea set
534
W ; -1
- y;a'
J ""’.‘ > L) N g’
Q ¥ B
< Back Strut earrings ¥ Gmii‘éhm
534 - ¥

9-3: gallery_1 FTi#EE
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Crane
A personalized travel app
STYLES & OTHER
Motion
=
W

/

Copper wire rack
$18

Chambray napkins
$16
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9.2 Flutter fit&

source build/envsetup.sh
lunch XXX & & FFR
make menuconfig

Gui --->
Flutter --->
flutter-sunxi --->

--- flutter-sunxi

-*- flutter use fbdev
*1 flutter use eglfs
] flutter use client
] flutter use elinux so
] flutter use pinyin ime so
*1 flutter demo complex layout
*] flutter demo gallery
] flutter demo video player
] flutter demo pinyinime

9.3 Flutter i&1T

flutter B0 :

tina/package/gui/flutter/flutter-sunxi
tina/dl/flutter-sunxi-1.0.7.tar.gz

Tina5.0 R LA EhRASER 12 :

[ tina/openwrt/package/thirdparty/gui/flutter/flutter-sunxi

)

UEE L flutter Z2/&, =1 flutter_fbdev, complex_layout &K El/usr/bin B R, libflut-

ter_engine.so FEl/usr/lib BR T, AT THS:

flutter_eglfs /usr/bin/bundle_complex<layout/
flutter_eglfs /usr/bin/usr/bin/bundle_gallery/

flutter_fbdev /usr/bin/bundle_complex_layout/
flutter_fbdev /usr/bin/usr/bin/bundle_gallery/

flutter-client -b /usr/bin/bundle_complex_layout/
flutter-client -b /usr/bin/bundle_gallery/

A SATEI—EERMIRNMIET =, logdlF:

root@TinaLinux:/# flutter_eglfs /usr/bin/bundle_gallery/
flutter: egl version: 1.4 (1.4 build 1.11@5516664)

flutter: egl vendor: Imagination Technologies

flutter: red OK: 8

flutter: green OK: 8

flutter: blue OK: 8

flutter: alpha OK: 8

flutter: found input device <sunxi-keyboard>

flutter: input props: <none>
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flutter: found input device <axp806-pek>
flutter: input props: <none>

flutter: found input device <gt82x>

flutter: input props: <INPUT_PROP_DIRECT>

MR EEIRAIZ INPUT_PROP_DIRECT, ABAREEARIXENFIN LN THRE:

[ set_bit(INPUT_PROP_DIRECT, ts->input_dev->propbit);

)

FBIMBAT LA S & B EUERE touchscreen, FLaEEL touchscreen AR T =, HEREIK, &

LT

[ In -s /dev/input/eventX /dev/input/touchscreen

AEIUEERANEE, BIBEREH, HOMT:

root@TinaLinux:/# flutter_eglfs -h
flutter_eglfs - run flutter apps on your device.

USAGE:
flutter_eglfs [options] <bundle path>

OPTIONS:
-f, -fps-print  Print frame rates.
-p, --touch-print  Print touch points.
-r, --rotate-screen Rotate the screen, the values are 0, 90, 180, 270.
-v, --version  Show flutter_eglfs version and exit.
-h, --help Show this help and exit.

BUNDLE PATH TREE:
.Japp_bundle/data/fluttér_assets
./app_bundle/data/icudtl.dat
./app_bundle/lib/libapp.so

EXAMPLES:
flutter_eglfs ./app_bundle
flutter_eglfs -r 90 ./app_bundle
LD_LIBRARY_PATH=./ flutter_eglfs ./app_bundle
LD_LIBRARY_PATH can ensure that libflutter _éngine.so is found.

OTHER:
Some applications may require system information.
export LANG="en_US.UTF-8"

XTFNEI4RiF flutter RZAE, BILAE readme.txt FAYIHER, BREFWT:

[ tina/out/{BOARD}/compile_dir/target/flutter-sunxi-1.0.7/readme.txt

Tina5.0 K&z A ERRAERTE

[ tina/out/{ic}/{BOARD}/openwrt/build_dir/target/flutter-sunxi-1.0.8/readme.txt
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E{E =R

H&*yﬁﬁﬁ ©2023 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( &) zaEENHIE
EFMFRAVLIR A PR 2B A D ™ m. RS AFIERIRER A EFr M LS fE B TEE
Wo EARNBIAERIRSRFMRMAEXREE, HREEASENERNRR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFIER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS EZ BT HmRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F ESHERZTFEHIR~ N, FEKES RVER~mhY
HizH, AIRERERTF[E=ZFHNFFE, BEBETEE = ANFANREEXNIFR, £&EFE
BUARAMERRTREEZ S IR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIAEBEEMNX S,
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