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2.1 MiniGUI i%AA

B#i Tina F#1E7T MiniGUI3.2 Wiz EMNEAH, TRSIE MiniGUI H8X&5ER:

& 2-1: MiniGUI #EX &%tk

(25

A

cell-phone-ux-demo
libminigui-gpl
minigui-res-be
mg-samples
libmdolphin
mdolphin-release-home
mdolphin-release-tv
mdolphin-samples

MiniGUI FH R ERN A
MiniGUI #Zi0\E
MiniGUI &iRE
MiniGUI =155 B
MiniGUI 5 28i% 0 2
MiniGUI ¥ 255
MiniGUI ¥ 55285 A
MiniGUI %5 235 A5

libmg3d MiniGUI #£f# 3D #&OAH
libmgeff MiniGUI BhEHESR
libmgi MiniGUI BINEB G
libmgncs MiniGUI #izHE&E
libmgp MiniGUI $2{&4TENThRELA 4
libmgplus xJ MiniGUI Bz %O IE 58
libmgutils MiniGUI {2 EXHEEZER
& 2-2: EF MiniGUI &M A
2k BiEA
multimedia-test ZIRAENIR Demo, BEFGATE. HR. RE. BHRE. WM.
XS E F Thie
r11-board BEERTHN Demo, BE—LAEBMMR, EEEGHEERATIEESL
m
smart-music-player ZREE KIEME: Demo, BEBEH5IRELM, 7 R328 # R329 L
JETy

TEE multimedia-test NZAEE:
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2-1: multimedia-test FT1&;El

=i SD 7 U £2E#5, BIXY SD +*# U 818k, TRRSRAEIBIHEREZERNER,
ATEERT. BEBR SD *5 U %% SD *5 U RIEHER, RKEBNKRTKBEMRER, SD
+5 U Z2RNEHNNER, RRINER SD &, fEHENERENER IR .

THEZ rll-board N BEE:

g0y W 1512144

Y 3]

Rt
= BE

{ O

A

2-2: r11-board ET1EE

FUN=ATTEAUEGBETIR T —10H, RENEREKRERHENEEBEXRIIER .
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2-3: r11-board IheETIEE

RERERRSTR. RGBSR BT RERRRNSLL, Kb + RABREE,

THERE smart-musie-player NHEE

« EFFIR
11:52

118120 81= Bii—htE

BET AR

BiR—RE

2-4: smart-music-player &E& 1
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2-5: smart-music-player #E& 2

2.2 MiniGUI Bc&

source build/envsetup.sh
lunch XXXE&ZFFR
| make menuconfig
Minigui --->
<*> libminigui-gpl --->
[*] Enabel truetype font support (ZHFTTFREFIK)
[*] Enabel tslib support for MiniGUI (AR )
[ 1 Enabel g2d support for MiniGUI (ZHEG2DEEMFINE, FEMsunxifbER51%, BrIRE
T113/D1E7H)
[ 1 Enabel g2drotate support for MiniGUI (Z#G2DhER:, BEAsunxifb2R5|%, BHER
f£T113/D1 L% #%)
[ 1 Enabel sunxifb support for MiniGUI  (8/R51%, #fbcon, framebufferKEATF3ES, 1]
AL ERbuffer)
[ 1 Enabel sunxifbion support for MiniGUI (B5|1%, @ dlibuapiEBiEERbuffer)
[ 1 Enabel coortrans cw support for MiniGUI (UIjEi:90R)
[ 1 Enabel reduce size for MiniGUI (HE—ERREMER)
-*- minigui-res-be
\ <*> mg-samples )

MiniGUI BLERFIFEFEER MiniGUI BZOETRIFAZSHEER, ALEEEHITIOTE
=1

Minigui --->
<*> libminigui-gpl --->
Preferred Minigui Run Mode (ths) ---> proc
JLRERURA:
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1. B#f Tina PEMBZE MiniGUI3.2 hixZs, 7 64 {iI5 32 URIHEE LEAILUIEEIETT.

2. NEFEANIAEMIER, FERERIN, A TEENERERYS, FERINWT Make-
file:

( tina/package/minigui/libminigui-gpl/Makefile )

{E-enable-cursor=no i yes, Fn{ERRR.

2.3 MiniGUI {£F
RUESERE, IER MiniGUI, BE#FITFLS:

1. EFRNEMER, FEHITRERRE,
2. B2E MiniGUI.cfg X4,

2.3.1 AIRRRE

BRRIAEERE, NREBRRMIENER, FE/etc/pointercal AR,

HIERECZRRIMRIRES T(E, BARRTRERR, tbiiE/dev/input/eventl, RAILIAIT
TENGS, BMERESEROATLITEH,.

((cat /dev/input/eventl )

IR BT E:

export TSLIB CALIBFILE=/etc/pointercal
export TSLIB CONFFILE=/etc/ts.conf

export TSLIB PLUGINDIR=/usr/lib/ts

export TSLIB CONSOLEDEVICE=none

export TSLIB FBDEVICE=/dev/fb0

// TSLIB_TSDEVICEARIEMMIEFEMMIZET mREE
export TSLIB TSDEVICE=/dev/input/eventl

ts calibrate

7AE TSLIB TSDEVICE ZFERERMMIET R, RERRLNRTIATZHRE, RETRH
[5/etc/pointerca XA, FREXIMREXH, MABEEmERE,

2.3.2 MiniGUI.cfg Bc&

I\l /usr/local/etc/MiniGUI.cfg X4 :

IR © HiB2EREROBIRAR. RE—INF 6
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[vim usr/local/etc/MiniGUI.cfg

)

FoE MiniGUI B ial # gal 5%, HEEXMHNEERANT:

[system]

// GAL engine and default options
gal _engine=fbcon

// defaultmodei&E B RHEIA/N
defaultmode=800x480-32bpp

[fbcon]
// defaultmodei& & BRAIAN
defaultmode=800x480-32bpp

[sunxifb]

defaultmode=800x480-32bpp

// flipbuffer=1EE¥kHexport MG_DOUBLEBUFFER=1
flipbuffer=1

cacheflag=1

// rotateRIEHINERMAE, FREG2DIEREEN, HEEAEN05180EM, defaultmode AN
// FEEEAERN905270EM, systemflisunxifbidefaultmodeBiA480x800-32bpp

rotate=0

// cacheflag=1fFgEfbMcache, fEbufferiZllIER, ER328/R329 Lfbi&HcachelfE, FEENO

ERMMIRRE, 5 mdev FECERERNMIRET R, BN ZRENT.:

// IAL engine

ial engine=tslib
mdev=/dev/input/eventl
mtype=none

ERRR, BWASIZEENT:

// IAL engine

ial engine=console
mdev=/dev/input/mouse0
mtype=IMPS2

2.4 MiniGUI itk

2.4.1 Double Buffer
WA B N FEE I LEEmi & INF
1. BEAZARBN buffer,

&S tina/lichee/linux-3.4/drivers/video/sunxi/disp2/disp/dev_disp.c

IR © HiB2EREROBIRAR. RE—INF
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//tb0, FEMENIHEESH, EAsunxifb3|ZEXNIRMERbUffer, TEREFE T LURA L=
init para->buffer num[0] = 2;

2. 7 MiniGUI EFHITRIS AT IRE &,

((export MG _DOUBLEBUFFER=1 )

ARREMER focon 5|1 ZMRHMREEFIAXNMAMETE, sunxifb 5/2H flipbuffer FEIEE,

W75 1. 2 &, MiniGUI REMSEANREAR, fRRFETIHREIAIRRYRIE,

3. ERMT —1MRE, JUENARERHZEEAN buffer, LLNEITARERFITANE A, $7
FREZEELEERNE A,

F# framebuffer A" cache B, i&Z1T minigui R E, MMEHRITT export
MG DOUBLEBUFFER=1 % flipbuffer=1 3} 8 cacheflag=1, framebuffer St
cache B9, EIANRDIHBHEZRI cache,

& 2-3: DoubleBufferEnable &5

BRIEX A

DoubleBufferEnable(FALSE) . framebuffer &4 cache B, EILARABRI cache
DoubleBufferEnable(TRUE)  framebuffer &1J#i® cache By, BRIARTIREESRI cache

DoubleBufferEnable FEE#1T export MG DOUBLEBUFFER=1 % flipbuffer=1 2
[E7 8E1AA, DoubleBufferEnable i&[a] 0 RNEAMDI, SARIRE-1 RNERKXK, mIEERX
4] cache kM, WEIEER mmap framebuffer k¥, EENVHAEBXARZIEOD, FAETE
B,

2.4.2 Hfth

BEWK, FEE (MiniGUI BRBERA) 1Y,

BINEEREE, AUEE (MiniGUI MNEEHIAE) X1,

XFhedk, AlEE (MiniGUI TTF EFEFEHREERXF) X,
Ubuntu ## MiniGUI, f]&% (Ubuntu 64 if%#E Minigui3.2) X4,
NG, AIEZE (minigui per view YNNI EREK) XA,

ok W=

WRAFRE © BseEREROERAE. RE—TNF 8
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3.1 QT5 Bc&

7 Tina F#4E7T QT5.10.1 hrAs, Qt FBERIASZE W TRER:

source build/envsetup.sh
lunch XXXFEFEEHR
make menuconfig

Global build settings

Binary stripping method (strip) ---> strip
Qt --->

-*- gt5-core

<*> qt5-examples

XM RERANENHRGEERE, RKNENKRD, Qt NREEFZAIERKIEE strtab
ENMISR, FIERF strip XWEER#HE], BT strtab X TSR, BIABERR sstrip.

AT IR FERE, FeftT ARG FTRENHRFHN 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-prebuilt musl 64bit.tar.gz
tina/dl/qt-everywhere-opensource-src-5412.9.tar.xz

NRIFRIRIFA PN, BE alsa-lib LEREE L,

B3 £ make menuconfig Fi%F Qt-> qt5 use prebuilt JHEFERWFEIR S %o

make menuconfig
Libraries

--->-*. alsa-lib
Qt

--->[*] qt5 use prebuilt

qt5 use prebuilt BI{EX7E tina/package/qt/qt5/Makefile XHFHFEA,

ifeq ($(CONFIG QT5 USE PREBUILT),y)

ifeq ($(CONFIG USE GLIBC),y)

ifeq ($(TARGET_ARCH),aarch64)
PKG_MD5SUM:=b96ae8d2d55983911b7bf46896d516bc
PKG_SOURCE:=qt-everywhere-opensource-src-$(PKG VERSION) -prebuilt glibc 64bit.tar.gz
PKG BUILD DIR=$(COMPILE DIR)/qt-everywhere-opensource-src-$(PKG VERSION) -
prebuilt glibc 64bit

IR © HiB2EREROBIRAR. RE—INF 9
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else
PKG_MD5SUM:=6fc40f289dd51ad2bf2403ad2da85bf9
PKG_SOURCE:=qt-everywhere-opensource-src-$(PKG VERSION)-prebuilt glibc 32bit.tar.gz
PKG BUILD DIR=$(COMPILE DIR)/qt-everywhere-opensource-src-$(PKG VERSION) -
prebuilt glibc 32bit

endif

else ifeq ($(CONFIG_USE_MUSL),y)

ifeq ($(TARGET ARCH),aarch64)
PKG_MD5SUM:=b7859b3fc75a28110047cc63f8bb2226
PKG_SOURCE:=qt-everywhere-opensource-src-$(PKG VERSION)-prebuilt musl 64bit.tar.gz
PKG_BUILD DIR=$(COMPILE DIR)/qt-everywhere-opensource-src-$(PKG VERSION) -
prebuilt musl 64bit

else
PKG_MD5SUM:=9d1e2d3b5673976b32771421047d2c90
PKG_SOURCE:=qt-everywhere-opensource-src-$(PKG VERSION)-prebuilt musl 32bit.tar.gz
PKG_BUILD DIR=$(COMPILE DIR)/qt-everywhere-opensource-src-$(PKG VERSION) -
prebuilt musl 32bit

endif

endif

else
PKG_MD5SUM:=f177284b4d3d572aa46a34ac8f5a7f00
PKG_SOURCE:=qt-everywhere-opensource-src-$(PKG VERSION).tar.xz
PKG BUILD DIR=$(COMPILE DIR)/qt-everywhere-opensource-src-$(PKG VERSION)

endif

3.2 QT5 platforms 7%

1. eglfs, FLERNE=ER GPU EZ Ul, WIRFAHE GPU, REFH eglfs.
2. libglinuxfb, dinux fRENERIESR, =FTH/dev/fb0 T R#HTREN 2.

eSS HECERE package/qt/qts/files/qt-env.sh XA, I TFFrR, BRIABI plat-
forms 2 eglfs, HEA MALI NOCLEAR 5T EMEARIEMA eglinitialize RENTER,
FREE TN logo 2fa, 2B —KERMNE, APERTRT.

#!/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

export QT _QPA GENERIC PLUGINS=evdevmouse:/dev/input/eventl
export QT _QPA GENERIC PLUGINS=evdevkeyboard:/dev/input/event2
export MALI NOCLEAR=1

BE T S BT WY

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

linuxfb FE&1EMH A libglinuxfb.so,.

WMEEHHN linuxfb, BEIEX tina/package/qt/qt5/files/qt-env.sh XHERR, EEE make
menuconfig % qt5-drivers-linuxfb, ¥ TFFAR:

IR © HiB2EREROBIRAR. RE—INF 10
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Qt --->
*- qt5-core

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

linuxfb AILUEE A TR T2 HTERE:

#!/bin/sh

export QT_QPA PLATFORM=linuxfb:fb=/dev/fb0:size=800x480:mmSize=800x480:0ffset=0x0:tty=/dev/
ttyl

export QT _QPA PLATFORM PLUGIN PATH=/usr/1lib/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 // IBEMEAEE;

size=<width>x<height> // EEREA/I, UEENEN,;

mmsize=<width>x<height> // ¥ERENSE;

offset=<width>x<height> // REELAGRREE

nographicsmodeswitch-  // FAERZEMEKIHTIRTIERER;

tty=/dev/ttyN // BEEMNEHEIE, X¥EnographicsmodeswitchRIGEREH;

eglfs AT LUEE U FHFIE T S#HTEE:

export QT _QPA EGLFS WIDTH=800 // BEREEE (LURRAEA)
export QT_QPA EGLFS HEIGHT=480 // BERREE (BUREFEM)
export QT _QPA EGLFS FB=/dev/fb0 /{4 BEMEREE, BRIAE/dev/Tbo
export QT _QPA EGLFS DEPTH=32 /] BERBWEGRE, BRIAMEHN32

E3 4= ==
3.3 QT5 BiriRFEE
Qt hEMEM, BB udevs B RATBEITANHAIEE, AE Qt # libinput SR A
i, AEEBIRSIET. BB udev HERE, BIAELRE udev BEHE B

REANMER, FAEE make menuconfig ¥k L Qt fli#EiEIR qt5-drivers-touchscreen, 30
TR

Qt --->
-*- gt5-core
<*> qt5-drivers-touchscreen
<*> qt5-examples

AR B IR EH7E/ LUK AT -

((/usr/lib/qt5/plugins/generic/libgtslibplugin.so )

INRMIRLHR, HITUTHREE:

IR © HiB2EREROBIRAR. RE—INF 11
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((export QT QPA GENERIC PLUGINS=tslib )

3.4 QTS5 TRfEtT

IR EMR R, FWURER QT, MREANZRMEMERER, FERITHRERIE, FEEX
X4 2.3.1 /i,

QT BN ARG WIREII T BRI

[us r/share/qt5/examples /X ZQTEHHIMIRRI A/ ]

make menuconfig
Qt
-->< *> gt-easing.
-->< *> qt-textures
-->< *> qt-washing-machine
/ /X RFARMN =0T A, REITIH R AR, ESRpackage/qt/qt-washing-machine/src/dociy

BT qt NAEBIETHEGTFES, Bl QT IIFNIEHTFAE eglfs 3#F linuxtb, B{TREITIT
FRi:

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

HEFLHIT TENGS, SN OT WHRES, BRITIER.

(./etc/qt-env.sh )

3.5 QTS jalissee

3.5.1 strip

517 QT W AREFSEIN TR, £EE libgeglfs.so FEEH#D/usr/lib/qt5/plugins/platforms
BET, XBMRZMEGTEEHLHIX N, EHTF, Tina RAPFREIFERIEH
THE, FHE/N, Ot TmHITHSMERIE, FEHRIEXEEHFH strtab HIRRF, HLLE
make menuconfig FiIEEFEREEH IR -strip.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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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

3-1: QTS5 [alEREE strip

3.5.2 eglfs

LI TEEIR, BHiEARL native window BRIgERHR/D libgeglfs-mali-integration.so X
E, EE¥E adb push El/\WwHI/usr/lib/qt5/plugins/egldeviceintegrations & T,

root@Tinalinux: fusr/share/qt5/examples/opengl/cube# ./cube
gt.gpa.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/cube# I

3-2: QT5 [a]@sREE eglfs

3.5.3 runtime

HI TE#ER, FAFREE!

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

3-3: QT5 (AR5 runtime

3.5.4 RFERART
XA RRE AR FESESH:
1. RISFES BRI

2% (2.3.1 ERERE) /etc/ts_calibrate H{TRIE,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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2.qt REREMERNT R

2% (3.2 QT5 platforms #%E#F) o

3. MRERBAITRIRHIT,

((export QT QPA GENERIC PLUGINS=tslib )

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 14
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4.1 EFL 15BH

Enlightenment Foundation Libraries (EFL) ¥z Enlightenment, ©{1tBA LUt fE A
EWETEHMEZ ELURME BRI H IR RN BIERF.

%O EFL EREMANAEHLLE GTK + M Ot ENHEES, HEAEE/IWRESH

B,
B#i Tina F#41E7T EFL 1.20.6 BIZOEUNREAH, TFRYIH EFL #HX8i%E,
& 4-1: EFL ¥8X83i%EA

2K BieA
efl EFL ThREK &R =
ephoto i&k#is EFL BYFEMRR A

terminology #&#iF EFL &R ESS

TEENABE:
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Tue Mar 21, 10:01 Ak

,,,,,,,

4-1: efl-on-wayland

4.2 EFL Bic&

EFL AILAfEMA Framebuffer@8#& Wayland 2/5E1R, SREA Wayland, FRBANESE 8
INTTECEYF Wayland. £ Tina R4iH, BLRIAERERF T Framebuffer, HITNTH<LEE
EFL:

source build/envsetup.sh
lunch XXXF&&ZHR

make menuconfig
T y 4

Libraries --->
-*- EFL
<*> ephoto
<*> terminology

WRINFE © HRB2ERRRNERAR. RE—IF 16



( Auwiner
ISR WE

.config - Tina Configuration
> Libraries > FFL —M80M0M8X0X0— ™—MmMmM——— m™m™m™m—m—m—M—M————M MM ™ MM — M  ————————————————————————————————

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: [*] built-in
[ ] excluded <M> module < > module capable

I* Bfl.ceeeeesnsnsnsnsasnssssssnssssssssss ENlightenment Foundation Libraries
<*> ephoto........... A comprehensive image viewer written using the core EFL
<*> terminology.. A terminal emulator for Linux/BSD/UNIX systems that use EFL

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

4-2: BgE EFL %I

efl 21Z/10\%, ephoto @— MEMZA, %N B LUEERFEBEH#ITNE S LT H B,
terminology B— 1M RimAE2S, RMTF ubuntu PHILKE, HAZ efl WECERE, JLURE
efl ZHMITNEE. S TFEFIR:

.config - Tina Configur:
> Libraries > EFL > ef 5= e ..... Enlightenment Foundation Libraries
nlightenment Foundation Libraries
submenus ---> (or empty submenus ----).
> includes, <N> excludes, <M> modularizes
Legend: [*] built-in

directional text support (NEW)
Enable tslib for touchscreen events (NEW)
Enabel glib2 support (NEW)
Enable audio support (NEW)

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

4-3: FcE EFL XFFHINREIEDT

FEXRFEUTEE:
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& 4-2: EFL Ec&uiAA

[Ty 1 R8
Enable raw Framebuffer access {EHA framebuffer 27 efl WRE
Enabel wayland display server f£MA wayland 2R efl BURE

Enabel sunxi-mali opengl es support {# opengl es
Enable bidirectional text support EEZEINAXAE, MNEER, IMNEIEETRXF
Enable tslib for touchscreen events R&ZIFAHE

WRFEA framebuffer 271 efl WRHE, WAEEBHEMEEZENTA, FATE Tina PERIAFE
framebuffer 89, MREA wayland, WEESEZAXXIEE 8 /NHEEY wayland,

4.3 EFL 1517

BRIREEHE, SARER Wayland BiE, FERIE Weston B&is1T, E4\WlinfER EFL,
PITUTaLETlLiER:

[elementaryitest )

elementary test EBHHNMMERF, B8 efl PEMEFERATA. EtmMNIIXEFEREX
BT

((ephoto )

( terminology )

BRI LAH1T elementary config AECE elf, AJUEEREERNERER, FH. EHFNRNF
Fo

[elementary_config )

WA AFEpIEEERSGIE, than:

ECORE_EVAS ENGINE=wayland egl elementary test
/] HE

ELM ACCEL=gl elementary test

/] HE

ELM DISPLAY=wl elementary test

NRIBE efl WIFAER, AILUEETTIEFRINL:

[EINAfLOGiLEVEL=4 elementary test )

WMRZER wayland E7R efl RERY, HEEMIA opengl es, MATT:
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((ELM_ACCEL=gl elementary test )

Afe =i GLView Gears, GLView Many Gears, GLViewSimple E&4R, 11T elemen-
tary test WEHMEREIRER RN, Bo—THRE, Ro—FHRE, HESAKRE, MAUET
AET, MR elementary test AWML, o]ULR#HIE, BR=H. £A kill -9 PID <4
*Ro
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5.1 GTK+ 3iBH

GTK+ 2Rk 6I&EEFRmINE, SRILUBTEIFZ 2 UNIX &4, Windows #1 OSX, GTK+
%88 GNU LGPL #Fa[iE&%, X MFANENERRIEEN TN, GTK+ —1METF C Emxd
KRIERN, EBENTFFLZEMBESHRE, 3% C++, Objective-C, Guile/Scheme, Perl,
Python, TOM, Ada95, Free Pascal #1 Eiffel, GTK+ #&k#fiF LA TEE:

1. GLib B— "% A EARNE, MMUETNERRE. GLib B T7TERNBIERE. &, K&
iR, FRBITE, XHIAR, FEFHRES,

2. GObject @— MR TXAURA., BIF— M XENEMERES. ESRENE

3. GIO B— 1" 8EXMH. &&. A . WARLR. MEHEEN DBus @EMIANS TER
B VFS M BiEFREERE .

4. cairo Cairo B— " FEMGEFRHN 2D BRIE.

5. Pango Pango B~ T EHEXHBE. EBESZ —1RIENXEERN PangoLayout ob-
jecto Pango &t GtkTextView. | GtkLabel. GtkEntry fEMRILIEXHIGIEE,

6. ATK B— M REFNT AR, BiRET A FEANETAFR AERENAENES. flu,
— M RERREEFA ATK E2MAR LWXFHAEARR K. GTK +ZBHELWHEIES
@45 ATK HEZ2,

7. GdkPixbuf &— M F IR MBS IR E G X4 L2 GdkPixbuf(“pixel buffer”) BY/NEY
F. A—1 GdkPixbuf 5E2REEH Gtkimage &5,

8. GDK 22— 1A GTK +ZIFEXEFRAANMRE, GDK %#F X11. wayland. Win-
dows # OS X HWEIFFZA LA,

9. GTK+ Z GTK+ EXSaamE Y, WINRHE GUI =4, tbil GtkButton 5(#& Gtk-
TextView,

¥% GTK NARIERSE . Rl

Gtk+(GIMP Tool Kit, GIMP TEf) 2— " BTt EEFRAFEOMNERE, TEa GIMP
on GNU/Linux W&E:
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5-1: GTK+GIMP i=17&E

Tina R4 ET GTK+3 MWENEAMN, WHRGTK & RKHIEAIT:
gtk+-3.22.10.tarxz: Gtk+3 X RIRFD,

Pkgconf. gettext-full. atk. glib2. libcairo. pango. gdk-pixbuf. libepoxy. libxkb-
common. libpixman. libinput.” wayland. wayland-protocols. udev. libdrm. sunxi-
mali: Openwrt &4 Gtk+3 K#FHEZM; XM Makefile i F package/libs/libgtk3/,

5.2 GTK+ fcE

GTK XETF R18 ZAAFE&RIEE, HEFEHRRKIE; #AIA GTK EEERK wayland port, IEig
L+ GTK sl LUE1TFFiE 2 Wayland W&, HHF R40 £ Wayland+FBDEV N ETRE
%, R18 £/ Wayland+DRM,

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

LA R18 FE5Nfl, EEECETIMNT:

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

gtk3 --->

<*> 1libgtk3

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

KA Gtk+3 #&#iF Wayland, Wayland &#iF Weston &28, ECERFEEE L Weston #l
Wayland, FHiZBANIESE 8 /N HEEF Wayland,

5.3 GTK+ i&fT

BRIREEMHE, WRER Wayland BiE, FERIE Weston B&IE1T, REE/INWILIHIEIT:

/usr/bin/gdk-pixbuf-query-loaders --update-cache

gdk-pixbuf-query-loaders > /usr/lib/gdk-pixbuf-2.0/2.10.0/10aders.cache
L N R~

SAIGIETT gtk3-demo:

((gtk3-demo )

5-2: GTK+Demo i={TEE
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5.4 GTK+ {5l

#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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6.1 WebkitGtk 15 PH

Tina R4E1ET WebKitGtk BEREAH, SN WebKitGtk SR MkHiiEANT

webkitgtk-2.18.6.tar.xz. midori 0.5.11 all .tar.bz2. package/libs/webkitgtk. pack-
age/utils/midori: WebKitGtk #1 Midori %3233 NREI & Makefile,

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-plugins-
good. gstl-plugins-ugly. gstl-plugins-bad: Openwrt £%: WebkitGtk ki % #,

THE=ZE WebKitGtk AI&E:

v W = = & Brtp://www.gnome.org/ <

€ at

14
€ GNOME

Make i nd become ie N ! Get involved!
Your donation will ensure that GNOME continues to be a free and open The GNOME Project is a diverse intermnational community which involves
scurce desktop by pr P contributors, many of whom are volunteers. Aryone car

egucation for end users, o the GNOME

6-1: WebKitGtk iz{7EE
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6.2 WebKitGtk EC&

WebKitGtk {NEF R18 RAFERIET, HEFESERRKIE; #XIA WebKitGtk AELER way-
land port, R18 f£F Wayland+DRM,

source build/envsetup.sh
lunch XXXFE&BFR
make menuconfig

Libraries --->
WebkitGtk --->
<*> webkitgtk
Utilities --->
Browser --->
<*> midori

A3 WebKitGtk #&#iF Gtk+3 ] Wayland, Wayland #&#iF Weston &m2s, FCENE
%t £ Gtk+3. Weston #l Wayland, F&BRANIEE 5 1 8 /N HEEYF Gtk+3 Hl Wayland,

6.3 WebKitGtk 1=17

HRINREEHE, WRHEHE Wayland B9iE, FERIE Weston BELIETT, REE/INWILIREIT:
/usr/bin/gdk-pixbuf-query-loaders --update-cache
gdk-pixbuf-query-loaders > /usr/lib/gdk-pixbuf-2.0/2.10.0/loaders.cache
#Rf5i517 Midori 5 minibrowser:
(midori )
A
(minibrowser )

6.4 WebKitGtk (AR5

RES:

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

FEREENFIRELZET Vala X1MTEHE, BERFENRE tina PRIFHOXANTE, EHFHFEN Vala
T ARA],
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7.1 DirectFB i%BH

DirectFB (B#EmMZHX) Z7E Linux MEAHK (fhdev) HREZ ESEIMB—AER APL

ERAREH IR SRR
XErRRERAR(E, fla0Z M alpha BEET.
BB RZEBCE B ERBI, libe FRIM,

15 MHP FERERK,

BAEI7E Tina #, ®&EXET GPU,
Baj] Tina F#1E 7T DirectFB B9z ELKRE Demo s RERSIH DirectFB tHX 81788
X 7-1: DirectFB fHxE37RA

a8 188
directfb directfb #%Zi0\E

directfb-examples directfb demo

7.2 DirectFB.fi&

source build/envsetup.sh
lunch XXXFE&ERFR
make menuconfig

Libraries --->
-*- directfb
Utilities --->

<*> directfb-examples

IR © HiB2EREROBIRAR. RE—INF
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7.3 DirectFB =17

E/IRE] AT —E df FFRBYMLAGI, tban df andi, df dok:

(df_andi )

7-1: DirectFB iz{7&/&E
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8.1 Wayland i

Wayland 8—ZE display server(Wayland compositor) 5 client [@#i&E Y, @ Weston
& Wayland compositor 88&E LI, FfIFE Linux EER X BFERS.

Bal Tina F#1ET Wayland Btz OEURELAH, THRYIE Wayland #HXE5ER:

& 8-1: Wayland /x5 88

(25 EF
glmark?2 8 Wayland 1ERIZTT/EIHIY GPU MidiERF ,«5k& /A FBDEV #1TEX
wayland %miE Weston FEZRFINENIKTE

wayland-protocols
weston

Wayland ¥, B FiEH
WY

8.2 Wayland fg&

8.2.1 menuconfig

Wayland B#IAEJLE R1I8%5 R40 £iz17, HttFaEARNIR, HPE R40 REEfER FBDEV
ERETTRE, 1 R18 LAILAER DRM 5 FBDEV, TN Tap<H#H TR

lunch XXXFE&BFR
make menuconfig

source build/envsetup.sh

Wayland --->
glmark2

wayland

weston --->

[ 1 Enabel fbdev support
[*] Enabel wayland support

wayland-protocols

[ 1 Enabel dbus support

[ 1 Enabel weston-launch linux pam support
[*] Enabel opengl es support

[ 1 Enabel fbdev compositor support
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Enabel drm compositor support
Enabel lcms supports support
Enabel junit xml support
Enabel demo clients install

—_ e

WTFEPRfR:

.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

almark2 glmark2 is an OpenGL 2.0 and ES 2.0 benchmark
tnabel fbdev support (NEW)
cnabel wayland support (NEW)
wayland
protocols

< Exit > < Help => < S5ave = < Load =

8-1: Wayland &I

glmark2 2FH GPU B MiXiER, FLTE R18 LFR DRM £/ Wayland FimRIBHES
R, BRitZzIMEBILAER FBDEV #1TERHMIA GPU 1488, wayland, wayland-protocols
E4m1F weston BYBHZAE, #HAE weston NEEERE, AILEE weston ZHFHITHEE, AT
ElFfR:
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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 >

8-2: Weston &I

FEXFUT/LNEE:
& 8-2: Wayland EC &3R8

1EI5T WiPA

Enabel opengl es support HEEE(EA DRM 1EA weston FIRHIEHEIE L, 3%
opengl es GPU fli&

Enabel fbdev compositor £/ framebuffer fEANER5|E

support

Enabel drm compositor £ DRM fERNER5|1%E

support

Enabel demo clients install #Ri¥H Wayland if Demo

WMREEA FBDEV, £Ei% E kmod-mali-utgard-km 5 kmod-sunxi-disp:

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

WMEFEA DRM 5 GPU ik, FEi% L kmod-mali-utgard-km 5 kmod-sunxi-drm:
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Kernel modules --->
Video Support --->
<*> kmod-mali-utgard-km
< > kmod-sunxi-disp
<*> kmod-sunxi-drm

¥%&¥ DRM 5 GPU NiERYIN T EPRR:

.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-uvec sunxi-uwc support
mod-sunxi-vfe sunxi=vfe support
mod-video-core Vidéo4Linux > support

= Exit = < Help @ <\ Save > < Load =

8-3: Kernel modules B2&

/A= FBDEV 5 DRM BERFH, FEEEITER,

MR EE Weston AV BEBERN, EEEMN tina/package/wayland/weston BF FH Make-
file, & $(CP) ./weston $(1)/et¢/init.d BIFRERRENA],

NREET DRM ERNERSIZE, ErILUE DRM AU Demo £53% £, ZETUNT:

Libraries --->
libdrm --->

[*] install libdrm test programs

[ 1 Enable support for vcd4's API

weston K#iEIE cairo ] LIECE, HA Enable cairo pdf support 5 Enable cairo png
support B@AUEE R, FARFNMRSIREE, NREFFE GTK+ WiE, FEZEE—L, &
FARIEE 5.2 /I,

Libraries --->
cairo --->
-*- libcairo

[ 1 Enable cairo postscript support
[*] Enable cairo pdf support
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Enable cairo png support
Enable script support

Enable cairo svg support
Enable cairo tee support
Enable cairo xml support

—_ r————
—_ e e e

.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

Cairo is a 2D grap

cairo postscript support

cairo pdf support

cairo png support

script support

cairo svg support

cairo tee support

cairo xml support

< Exit > < Help > < Saye > < Load >

8¢4: Cairo 3&In

8.2.2 kernel menuconfig
8.2.2.1 FBDEV

MR menuconfig EFENEFR FBDEV EAEI, B&i%EFE kmod-sunxi-disp, R18 F&=
BoiitE TENER, FABRITX—/ I\ THTE, EMFAREXRLUERE, TANETER
iICREH FBDEV ENER, BENRZEEE. EMFERAZELRIAEEEFER FBDEV,

HMITLU TR, A R18 Bfl:

((make kernel menuconfig )

& £ 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 --->
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[*] Framebuffer Console Support(sunxi)
<*> DISP Driver Support(sunxi-disp2)

Console display driver support --->
<*> Framebuffer Console support
Character devices --->

<*> Transform Driver Support(sunxi)

NTEFR:

.config - Linux/arm64 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

ﬂ* 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) a®
w.v

[ N

< Exit = < Help > 3 >

8-5: Video support for sunxi &R

.config - Linux/armé4 4.4.89 el nfiguration
> Device Driver: Graphics s ort > Console disp driver support

Console dfsplay driver support
Arrow keys igate the Ag:; <Enter>/selects submenus ---> (or empty submenus ----).
Highlighted ters are hotkeys. Pressing <Y¥> includes, <N> excludes, <M> modularizes
features. <Esc><Esc> to exity <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded > module

(8@) of console screen columns

(25) Initial number of console screen rows
E*

[ ] Map the console to the primary display device
[1] Framebuffer Console Rotation

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

8-6: Console display driver support %I
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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 > < Load >

8-7: Character devices %&If

8.2.2.2 DRM

1R menuconfig EEFHEFER DRM EAGR, ATHZHRIIAER FBDEV, FrUAStEECHE
FEANEE, Bi%F L DRM WEE, £ menuconfig WEZEFEVH kmod-sunxi-disp, #%_E
kmod-sunxi-drm, R18 FA=BEE NENED, FRERTX—ITHNSTE, HtFEEE
FEMB&HELE,

WITUA TS, BL R18 B94fl. B EER%E R18 ¥ DRM:

((make kernel menuconfig )
"

HUH%$E Framebuffer Consolé 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 --->

[ 1 Framebuffer Console Support(sunxi)
< > DISP Driver Support(sunxi-disp2)

Console display driver support --->
< > Framebuffer Console support
Character devices --->

< > Transform Driver Support(sunxi)

%t - DRM ECE&:
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Device Drivers --->
Graphics support --->
<*> Direct Rendering Manager (XFree86 4.1.0 and higher DRI support)
<*> DRM Support for Allwinnertech SoC A and R Series

WTFEPRfR:

.config - Linux/armé64 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) --->
1low to specify an EDID data set instead of probing for it (NEW)

2C encoder or helper chips --->

irtual GEM provider (NEW)

isplayLink (NEW)

Interface Brid
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 = < Load >

8-8: Graphics support 3%

DRM BB ZfE, UFIERIZIRNER DRM MEH, FTEBLIE out HikkiE, HEEEFE

ZAIRZGRERNIX G, FARTRRBE-ERmFRD, EFRRKERTHIT:

[make clean

8.3 Wayland &

8.3.1 weston =17

RNREEMHE, T/ \WiikfER Wayland, FERITU TGRS

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 &
// HE

weston --backend=fbdev-backend.so --tty=1 --idle-time=0 &
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@LW/MIER
KRER: W

WMREH/dev/shm/XX 4, FaheliERNA:

((mkdir /dev/shm/ )

EBAEEIRAIE, 11T weston BIHITU TSRS :

export MESA DEBUG=1

export EGL LOG LEVEL=debug
export LIBGL DEBUG=verbose
export WAYLAND DEBUG=1

WMRELIF Wayland Demo B9iFE, 1B1T weston Zf5, AJLUEIT Demo, fE/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 BMRAEFRIMITU TS, AiiREMEF T glmark2:

((glmark2-es2-wayland )

Bin. BEFRANRSE, HLAUER, IRSERNNIE, BERSHIFT Bi5, BENIKEK
o

8.3.2 weston.ini
weston.ini & Wayland WREREXH, thREEXREES5KREE, WA UEHRL

THS#E, F&#E background-image, background-color EXEE® 0xff000000,
panel-position E4A% none:

(vi /etc/xdg/weston.ini )

[shell]

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

panel-position=none

MR FEREZERIIE:

# [output]

[output]

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

# mode=1680x1050, {EEMITRIAIS IR
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@ LWIWER
g MXHEER: WE

mode=480*800
# transform=90, FEiEMAE
transform=90

BZEEFEESE, 55 Eweston.ini (5) - Arch FH5,

8.4 Wayland [r]@isag&E

47

(no "wayland-egl" found )

FERFEREZRBAHIFE TEE wayland WEIFL R4, GPU EWEFEIFHAZHEF way-
land B9, EBEE weston B {E—FEE Enabel opengl es support #E#E L, &
tina/package/libs/gpu-um/B R FTH1T mm -B EFRiIF GPU BZE, NREIKR no “wayland-
egl” found, TILMIBR tina/out/B RBEHHRIF.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 37


http://jlk.fjfi.cvut.cz/arch/manpages/man/weston.ini.5

@LWIMIER
g MXHEER: WE

E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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