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1.1. QT Cross Compile
1.1.1. BT git B FEHEA T BRI

1. QT

PR TR I 2 X QT HEAT A A AR IE L, 7 P m] AR A BR BRI il

.gitignore 23— BE AT EL Y v ] LA

git init

git add *

vim .gitignore

git add .gitignore
git commit -m "init"

cat .gitignore
*.a
*.asnl.[ch]
*.bin

*.bz2

*.dwo

*.elf

*.gcno

*.gz

5l

*. ko

*.lex.c

*.11

*.1st

*.1z4

*,1zma

*.1zo0

*
*
*
*
*

:zz.dbg
1.1.2. Bd B 9wk T HeE

T HA%E R BC & 2 UE FH g BE A qmake L 2

cd mkspecs/qws/

AT IR ER

TR E, B E SCHE nkspecs/ qws HSE R, i 4 SCF5¢ i lc &

cp -r linux-arm-gnueabi-g++ linux-riscv-gnueabi-g++

cd linux-riscv-gnu-g++/

1. qgplatformdefs.h

* QT URS A B He 532/ Fl64fir,

KX F 6407 CPU, AT ZR3EE

* gplatformdefsiFf 7 —SE LRI FPEHE R E I E X, UWtype, 1pci"‘f= Fllinwe -5 B OCHCPE 98, Flarm risev A SCHK

(EREEE]

cat gplatformdefs.h

#include ".././linux—g++-64/qplatformdefs.h"

cat ../../linux-g++-64/gplatformdefs.h
#include "../linux—g++/qplatformdefs.h"

2. qmake.conf

* qmake AU 138 IR THEHME R, BRI %
* qmake JFEA TR E THEEM SRS, BT 2 9iFRifE AT TMABIPATHIM G AL 5t

=R
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* export PATH=/xxx/d211/bin/:$PATH
« HE T HESENE X QMAKE_COPY = cp —f
. qws.conf'ifjﬁ NIEREThEE QT += core gui network

#

# gmake configuration for building with arm-none-linux-gnueabi-g++
#

include(../../common/linux.conf)
include(../../common/gcc-base-unix.conf)
include(../../common/g++-unix.conf)
include(../../common/qgws.conf)

# modifications to g++.conf

QMAKE_CC = riscv64-unknown-linux-gnu-gcc
QMAKE_CXX = riscv64-unknown-linux-gnu-g++
QMAKE_LINK = riscv64-unknown-1linux-gnu-g++
QMAKE_LINK_SHLIB = riscv64-unknown-linux-gnu-g++

# modifications to linux.conf
QMAKE_AR
QMAKE_OBJCOPY
QMAKE_STRIP

riscv64-unknown-linux-gnu-ar cqgs

riscvé64-unknown-1linux-gnu-objcopy
riscv64-unknown-1linux-gnu-strip

load(qt_config)

3. AR

FUEG IS X ImiFEATR], QT RAIFJEQMakeF 1T REGUMIE, Hik i Fie o T—EHost B9 T B4k (RACC)
TS X gmie (SRFHQMAKE_CC) , [N 7E 5 B IR EE AR EHT Rl LIS InAse i T HAEFIPATH, #E
QMAKE_CC, XAk B CCRIMESE IS iRt , 75 00 HY B3 44 4 [

RT Edirectb ) 245, NITFEIATE E— T directb 42, SUFWNHEEAE &

export QT_CFLAGS_DIRECTFB="-I/xxx/install/include/directfb/"
export QT_LIBS_DIRECTFB="-L/xxx/install/lib —ldirectfh —Ifusion —Idirect —Ipthread —1z"

1.1.3. 4%

1. configure
o MM g Nk, KA hg disable, WUERTTEERHTI
« i1t —xplatform qws/linux—arm—gnueabi—g++1§ & 58 X g% T 24k
« configure 58 M5 234 il Makefile
* make distcleanfiy 2 JCRL, TCIEEVERRAE U Makefile

./configure -opensource -confirm-license -xplatform gqws/linux-riscv-gnueabi-g++ \

-prefix /xxx/install -plugin-gfx-directfb -no-qt3support \

-nomake demos -nomake examples -no-glib -depths 8,16,32 -qt-gfx-linuxfb -no-gfx-transformed \
-no-gfx-qvfb -no-gfx-vnc -no-gfx-multiscreen -no-mouse-pc -no-mouse-linuxtp -no-mouse-linuxinput \
-no-mouse-tslib -no-mouse-qvfb -no-kbd-tty -no-kbd-linuxinput -no-kbd-qvfb -release -shared \
-little-endian -embedded arm -no-gif -no-libmng -no-accessibility -no-libjpeg -no-1libtiff -no-freetype \
-no-openssl -no-opengl -no-sql-sqlite -no-xmlpatterns -no-multimedia -no-audio-backend -no-phonon \
-no-phonon-backend -no-svg -no-webkit -script -no-scripttools -no-stl -no-declarative -no-pch \
-no-xinerama -no-cups -no-nis -no-separate-debug-info -fast -no-rpath

2. swpb L4
FATH THAERA 1R Mswpbil g, 7 2R G 5 B9 sei )y A5E

../../include/QtCore/../../src/corelib/arch/qatomic_armv5.h:128: Error: unrecognized opcode " swpb a3,a4,[s0]

diff --git a/src/corelib/arch/qatomic_armv5.h b/src/corelib/arch/qatomic_armv5.h
index 27e23d9e..b265d149 100644

ELBE Copyright © 2023 ArtInChip Technology Co., Ltd. =R
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--- a/src/corelib/arch/qatomic_armv5.h

+++ b/src/corelib/arch/qatomic_armv5.h

@@ -125,10 +125,12 @@ Q_CORE_EXPORT __asm char q_atomic_swp(volatile char *ptr, char newval);
inline char q_atomic_swp(volatile char *ptr, char newval)

{
register char ret;
- asm volatile("swpb %0,%2,[%3]"
- : "=&"(ret), "=m" (*ptr)
: "r"(newval), "r"(ptr)
= : "ee", "memory");
+ asm volatile("swph %0,%2.]%3]"
+ Va :"=&r'"(ret), "=m" (*ptr)
+ Va 2 "r"(newval), "r"(ptr)
+ V4 :ee”, "memory");
+ ret = *ptr;
+ *ptr = newval;
return ret;
}

@@ -227,10 +229,12 @@ inline int QBasicAtomicInt::fetchAndStoreOrdered(int newValue)
{
int originalValue;
#ifndef QT_NO_ARM_EABI
- asm volatile("swp %0,%2,[%3]"
- : "=&r"(originalvalue), "=m" (_q_value)
: "r"(newValue), "r"(&_qg_value)

= ¢ "ee", "memory");

+ /asm volatile("swp %0,%2.[%3]"
+ Y : "=&r"(original Value), "=m" (_q_value)
+ V4 2 "r"(newValue), "r"(&_q_value)
+ Va :ee”, "memory");
+ originalVlaue = _q_value;
+ _qg_value = newValue;
3. gnuFfR

T HAERIA A, SHFLEECH+ code BIIRAMESH 25, T EHEE gnu++98
error: 'std:irl' has not been declared
--- a/mkspecs/common/g++-base.conf
+++ b/mkspecs/common/g++-base.conf

@@ -15,7 +15,7 @@ QMAKE_LINK_C_SHLIB = $$QMAKE_CC

QMAKE_CFLAGS_RELEASE_WITH_DEBUGINFO += -02 -g

-QMAKE_CXX = g++
+QMAKE_CXX = g++ -std=gnu++98
QMAKE_LINK = $$QMAKE_CXX

QMAKE_LINK_SHLIB = $$QMAKE_CXX

--- a/mkspecs/common/gcc-base.conf
+++ b/mkspecs/common/gcc-base.conf

@@ -42,7 +42,7 @@ QMAKE_CFLAGS_STATIC_LIB += -fPIC
QMAKE_CFLAGS_YACC += -Wno-unused -Wno-parentheses
QMAKE_CFLAGS_HIDESYMS += -fvisibility=hidden
-QMAKE_CXXFLAGS += $$QMAKE_CFLAGS
+QMAKE_CXXFLAGS += $$OMAKE_CFLAGS -std=gnu++98
QMAKE_CXXFLAGS_DEPS += $$QMAKE_CFLAGS_DEPS

1.1.4. Directfb £E 5§,

configure%ﬁﬁf%{ﬁﬂﬂpkg_config, directfb—config AT B3 Fdirectb I BEAE IR, SARE 5 )32 3 R G directtb Y52,
I A B T BA R I ISR IT RGBSR B QT_CFLAGS_DIRECTFB F1QT_LIBS_DIRECTFBHZS
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The DirectFB screen driver functionality test failed!

--- a/configure
+++ b/configure
@@ -6641,13 +6641,13 @@ if [ "$PLATFORM_QWS" = "yes" ]; then

fi

if [ "${screen}" = "directfb" ] && [ "${CFG_CONFIGURE_EXIT_ON_ERROR}" = "yes" ]; then

- if test -n "$PKG_CONFIG" && "$PKG_CONFIG" --exists directfb 2>/dev/null; then

- QT_CFLAGS_DIRECTFB="$PKG_CONFIG --cflags directfb 2>/dev/null”

- QT_LIBS_DIRECTFB="$PKG_CONFIG --libs directfb 2>/dev/null’

- elif directfb-config --version >/dev/null 2>&1; then

= QT_CFLAGS_DIRECTFB="directfb-config --cflags 2>/dev/null’
QT_LIBS_DIRECTFB="directfb-config --1ibs 2>/dev/null”

- fi

+ #if test -n "$PKG_CONFIG" && "$PKG_CONFIG" --exists directfb 2>/dev/null; then

+ # QT_CFLAGS_DIRECTFB="$PKG_CONFIG --cflags directfb 2>/dev/null’

+ # QT_LIBS_DIRECTFB="$PKG_CONFIG --1libs directfb 2>/dev/null’

+ #elif directfb-config --version >/dev/null 2>&1; then

+ # QT_CFLAGS_DIRECTFB="directfb-config --cflags 2>/dev/null’

+ # QT_LIBS_DIRECTFB="directfb-config --1ibs 2>/dev/null’

+ #fi

1.1.5. config.test
config.tests JEconfigure I H 5%, HAG A i verify/n 5], Ll directfb kil

config.tests/qws/directfb
directfb.cpp directfb.o directfb.pro Makefile

cat Makefile

cC = riscv64-unknown-1linux-gnu-gcc

CXX = riscv64-unknown-linux-gnu-g++

DEFINES =

CFLAGS = -pipe -02 -Wall -W $(DEFINES)

CXXFLAGS = -pipe -std=gnu++98 -D_REENTRANT -02 -Wall -W $(DEFINES)

INCPATH = -I../../../mkspecs/qws/linux-riscv-gnueabi-g++ -I. -I/usr/include/directfb

LINK = riscv64-unknown-linux-gnu-g++

LFLAGS = -Wl,-01

LIBS = $(SUBLIBS) -L/usr/1ib/x86_64-1inux-gnu -ldirectfb -1lfusion -1ldirect -1lpthread
AR = riscv64-unknown-linux-gnu-ar cqgs

o MR —testBA 1L, 7 LUE T A FH Makefile FIAEESECE G ER, W EiYinclude S50 TEW
o WRSHAER, 1T A E A Z B SR Tmakefir 28I 5 IR A

o FeHl g divectth e B A link zlib, RIS 2 #flink zlib, SF—X 058 FAYLIBSIE &, WIFEGPERY MR 5 21ib 19

FER
1.2. QT Luban

1.2.1. Gl E
1. make menuconfig F1¥]FF QT + Directfh 4%

[*] Third-party packages
[*] Qt --->
[*] Use prebuilt binary instead of building from source

2. UNSA)iE Use prebuilt binary instead of building from source W FH #1228 A8 — il
WAz prebuilt binary instead of building from source Wi FH YRS 241

[*] Third-party packages
[*] Qt --->
[*] Use prebuilt binary instead of building from source

HELRETE Copyright © 2023 ArtInChip Technology Co., Ltd.
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1.2.2. B8
edl o DRI 7 A IS £
« package/ t hi rd- party/ qt/ : fERCKE A RIEIS AR AN T
eprebuilt/riscve4-1inux-gnu/ : FERRTZRMIFER
esource/third-party/qt-4.8. 7/ : 4k H%, RS+ 2T + thlal SO AL

1.2.3. RiFarsd
make qt— + tab 7R T qU G2
« make qt—show—build—order: (7% 4 FAHHFIIT
» make qt—extract: Fd1H A 48 A0 HE 2 source B 5%
* make qt—patch: package™ i¥patcht]Elsource 1 AL H
* make qt-reconfigure: XIZIFRSEFIHATACE . Hif. LA
* make qt-rebuild: X% IRMS AT H B g 126
* make qt-reinstall: X% JRAS A AT H BT %
* make qt—prebuilt: A% IRRSELAE BRI PE —#EG A6, SRS T LA A%
* make qt—clean: IHERIZIEAD (LAY FIrAT S i3 114
* make qt—distclean: MR IE S G 04 J5 AT
* make qt: SEM extract/patch/../build/install #) A i 72

1.3. QT 8¢

D211 A P4 hnisk v LIS AL QT i ERE

* GE: ArtInChip B9 Graphic Engine UK, HARMLILREAY 2D ¥4, Wngeik, e, alpha®s, QT MHEBITF GE )
SCRES AR L

« VE: ArtInChip #J Video Engine fJfEi#K, HAZME png, jpeg R BUMHLERE, QT BIFHfERIT VE B9 S Frn] LIS P
MR E R, A CPU BE.
1.3.1. GE
1E QT HhA RN 5 Z2 HEATRE (0
1. directFB: #2fL QT B AINEAEGAEL,  ArtInChip FEAE directFB ARSI T =B ik 52380 GE 1Y 30

* DMA Buffer $11, $ALELEPNAFHAGE HL: sre/core/dmabuf_surface_pool.c
* GE Driver #1528, gfxdrivers/ge/
* GE Device #1528, gfxdrivers/ge/

2. AIC_MPP: mpp (Media Process Platform ) J&: ArtInChip £1%& () —%#/E DMA Buffer, GE, VE f95—3% M1, AJLITE
QT ARA5 r 228 FH Ao e 11 4 5 B s 4 ke
B mpp 3 1 ROR R, XPRIRAE W E L 4, X g 2R A 5
FARMCI52% . source/ artinchi p/ qtl auncher/ vi ews/ ai cdashboar dvi ew. cpp

1.3.2. PNG
QT X} PNG SCIFR i A = F 4.

=5 Copyright © 2023 ArtInChip Technology Co., Ltd. TERES
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« QT S BB libpng,  HACPR K JCEE B 371018 ] DMA Buffer, WNTEERIRIEIAIZ, JoHEXHE VE MffdiE
]

« QT i ] directFB H1% libpng FUET%E . directFB F1AY surface 45FSZFL T % DMA Buffer f9EHE, Xi4% VE AUf#S3E 1
LR, B IS2% . directtb—1.7.7/interfaces/IDirectF BImageProvider/idirectfhimageprovider_png.c

* QT N FHACHS f ELHZ0R ] aic_mpp £1360 VE, GE (950, HIEEPJAREIE MEUR A, SRE1ER QT ByFE 1Ay —
SMER, RS A R A7, AL I DMA Buffer (R F1k, BARMIEZ2 . source/artinchip/qgtlauncher/views/

aicdashboardview.cpp

1-QTI9

1.3.3. JPEG

JPEG M FHES 225 PNG, 1B VE 15 JPEG JGIMEZN YUV,  iZA R — R T HAETE surface FH A, [RS8
GE AT — WM 4, UNSRERE L2, 255 ¥ % DMA Buffer [IPNAERER, I3 BE0HE IPEG BffS 3O

1.4. QT Windows IDE
1.4.1. QT W L4

« EsErUl

« ZAHR, BAREE, KBGERE, UL, MEgiET, SO
« 19974, JF% TKDE, Linux FHF%C++ GUI AU SR

« WPS, YY i, Skype, VirtualBox, Opera, Googledi[¥]

1.4.2. QML
« QML E—FhiiR P AR =
* QT + QML J& 2 T 3d@ b FHLE s b I &
o QTS FFURRE, ASRUT JEQTAXAY, NIAHENEH]

1.4.3. QT Creator
R E QT IDE TH., ZQTH Nokialit Il J5 #E 1 1Y — 508 Y B G AR T A A5
1.4.4. WindowsFh a5 52
TEWindows FFEHQTIFARINEE, 752 =AM RAIF I 20 SR
« mingw—4.8.2
o qt—4.8.7

* qt—creator—4.2.0
QTR ZE 2 T B B MinGW B{4%, T qtereator 75 AL B MinGW FIQT KA T4 1%
Windows 4732057 F64 1) X1, FHA1QT-4.8.7 H3ZHE32057 1, P ittmingw F1 qt—creator HLAZE3243 /)
Sl b, x86_641 k6407, 1Ux861K—FiE R 324
1. mingw—-4.8.2
« S0 1686-4.8.2—release—posix—dwarf—rt_v3—rev3

o 553%.  hitp://sourceforge.net/projects/mingw—w64/files/Toolchains%20targetting%20Win32/Personal %20Builds/
mingw—builds/4.8.2/threads—posix/dwarf/i686—4.8.2—release—posix—dwarf—rt_v3-rev3.7z/download
mingw ) 2256 LA AT B, JORPIARIE T
2. QT4.8.7
ELEE Copyright © 2023 ArtInChip Technology Co., Ltd. =R
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o 3. qt—opensource—windows—x86—mingw482-4.8.7 .exe
» 5532 hitps://download.qt.io/archive/qt/4.8/4.8.7/
FEQT My id e, SEORBEMInCW Y2 HE

MinGW Installation

This package requires MinGW with GCC 4.8, 2 (i686-posix-dwarf). Please spedfy a directory
where to find the installation (for instance: C:\MinGW).

If you do not have MinGW with GCC 4.8. 2 installed, you can download
i636-4.8, 2-release-posin-dwarf+t_v3-rev3. 7z from

sourceforge. net MinGW-w&4 toolchains targetting Win32

Find installed MinGwW

C:imingw32 [:]

,[ < Rack ][ Install ][ Cances! ].

& 1-1 B EMinGW I
3. qt—creator—4.2.0
(t—creator E"Jf% tti’iﬁl‘ﬁ’ E%ﬁﬁﬂ%ﬁﬁ@gﬁl%%‘ﬁﬁﬁ
o 3. qt—creator—opensource—windows—x86—4.2.0.exe

» 5532 hitps://download.qt.io/archive/qtcreator/4.2/4.2.0/

1.4.5. QT Creator 5 1f
LSRR ) AN

=F MW Copyright © 2023 ArtInChip Technology Co., Ltd. EREBE
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New to Qt?

Learn how to dewelop your
own applicationz and
explore At Creator.

Get Started How

‘l @t Account
@ ot Cloud Services
- Online Commmunity

:-h Blogs

e User Guide

@ New FProject

:] Open Project

Sessions Recent Projects

n default

| Bl ©- Type to locate (Cirl+K)

— p—a

1.4.6. QtCreator B FIIEST

IL_| Search Results E-Ei |

BML/ TS Comsels

m

d&lvanzi199609

B 1-2 QT—Creator XA

Nt LI

WIREYQtCreator M A BLE , MABEHRIFREY, WS “TH” —> “BEm” |, fEXHHHEANYE “WMEfLstT

I FE AT IS

AT

7 I

|Fi1ter

([ ==

| RN
HE  BEEFE

At Versions RiFas Debuggers [Make

£

TEREE
LY# Fakevim
@ ==

{3 c++

] atquick
(5 weszs
@ ==

p &
[ B
Exs
O ==
=
/" Qbs

EEiE
v EIeE
@ A (i)

{14

Cancel |

=g
e
i ARk

Apply

&l 1-3 WE BT B A

EREH
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1.4.7. Debuggers

o MiiAdd, i AHTDebugger & F

* & # Name “HGDB
o MWW YEER BIMinGW ffgdb.exe
o “Apply” BELFHIAL

[ iyt x
|Fi1ter | HWE =T
@ fret = HIRREM (Kit) Qt Versions ESR Debugzers Make
e Mame Location Type Add
Auto-detected Clome
@ FakeVim v Manual
@ - GDB F\mingw32\bin\gdb.exe GDB Remove
{} C++
.v] Qt Quick
[(5 w=wnzs
@ ==
A wtin
Wame: B |
Bl st
Fath: F:mingw32ibintzdb. exe ol
[ s Fleloite L
Type: GIE
@ == | |
ABI=: wB36—windows—meys—pe—32hit
e Version: .70
) Qbs Working directory: ol [ P
| il Canzel fpplar
& 1-4 Debuggers 15 B 71
1.4.8. 4iiFey
o G FEBCEC,CH++ LR
e il WY, SRESERPEREMInGW , SRR INC, C+
« HRBBEAMInGW
o C++ B HMinGW E"Jg++.exe
o CIE AIMinGW fgec.exe
=F MW Copyright © 2023 ArtInChip Technology Co., Ltd. EREBE
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7 Em K
|Filter | #-]Emﬁﬁ'
@ i = HEREM (Kit) At Versions g Debuggers [Make
) F -
s MName Type )l
Microsoft Visual C++ Compiler 14.0 (amd&4) MSVC =js
@ FakeVim Microsoft Visual C++ Compiler 14.0 (x86_amd64) MSVC
@ Microsoft Visual C++ Compiler 14.0 (x86_arm) MSVC il
=8 Microsoft Visual C++ Compiler 14.0 (amd&4_arm) MSVC
{} ik ~ Manual
N
< atquick MinGW MinGW
_ v C+t
EB TEEAET MinGW MinGW
@ == e
A wtm b=l [Mizn
! aingr RS () |F: Ymingw32ibinkzoe. exe
@ heEEs Platform codegen flags: |
n o Flatform linker flags: |
TR ABT: x86—wind * =86 * — windows = ms¥s — e
/¥ Qbs
| 0K Ca;cel W hoply
Bl 1-5 ian i B A
1.4.9. Qt Versions
* BCE QT fJgmake T H:
o Tl WM, WYEREIQT-4.8.7 T qmake.exe
LB Copyright © 2023 ArtInChip Technology Co., Ltd. =HMA
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| |Filter | mgﬂ]ﬁﬁ
@ T 1= YEEEM (Kt Gt Yersions HRiEes Debuggers Make
e Name gmake Location R, .
. L i
% Fakelim Ot 487 (4.8.7) FAQT\4.8.7\bin\gmake.exe
=il
@ A Clean 1p
{} C++
-L] Qt Quick
(5 wemes
@ ==
A wtim
B s
[ seaem
E = WA |Qt %{Qt: Version} (4.8 7)
LR, qmake FE{E: F:WATW4.8. Tibin\gmake. exe
Qb
ek S 5.7
0K Azply
1-6 QT AR B
1.4.10. Kit

« BRI E— T IE R 4T

PSR U

 FAPERSC/C+ BIFERE 1T BB A9 MinGW

o P AHERE LR E GDB
* Qt A TEREQL 4.8.7

* Qt mkspecﬁf IR, ﬂﬂqmake.exeﬂw\ H ik &

=F A
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0 =0

| [Filter | #mfET

@ T = FRREF (Kit) At Versions iR ee Debugzzers CMake
: Ll
o
T =5 |
=kl i
@ FakeVim v EImgs
O 47 (B e
@ ==
B0
{} C++
/"‘| Qt Quick R |£ﬁ | =
o File system name: | |
[0 wazs e 5 -
Q B wE: Local PC (S 2EMRLNEE] * | | Manage. ..
X psanyii Swsraot: | | b [~ J
e ) c: [Minch -
! HmiFes: - Manage. . .
Iﬁﬁ e C++: MinGW -
Enviromment: Ho changez to apply. Change. ..
O ==
= s GDB i Manage. ..
=
: Ot fed: Ot 4.8.7 (4.8.7) ¥ | Manage. ..
} O At mkspee:
Malen Todl st it
0K Cancel ! fpplar

B 1-7 FEAR B R E

1.4.11. qt—demo 547
Al BRI, FTH—demo T2, NRun #HHAVTH, sididemo app 17403, MBS T0ED & A T)

| @ qr-test - (r Creato .

File Edit Build Debug Analyze Tools Window Help

| gt-testpro Open a do

n Headers

c- Sources
# Forms

= File » Open File or Project (Ctrl+d)
= File > Recent Files
* Tools > Locate (Ctrl+K) and
S
— type c<space><pa n> to junp to a class definition
o P 2 fum:tior‘l definition
B 1. fronfile sysien

B MainWindow

r junping to a location

Rurming Windows Run
Ho winrtrunmer. exe
C and C++ compiler
C and C++ sompiler
€ and C++ compiler
C and C++ compiler

[l £, Type to locate (Ctrl+K)

Bl 1-8 4k T A m
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1.5. QT M FFFA

QtLauncher & ArtInChip 3T QT4.8.7 T & B —2 FHRE R, QT T A& B — AR E], B L) EETE Luban R4%
iEfT.

1.

2.

G

o 7ESDK #R B #3447 make menuconfig FTH Luban B & FLE
* %% ArtInChip packages > Launchers > gtlauncher

r ArtInChip packages Launchers

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
selects a feature, while <N= excludes a feature. Press <Esc»<Esc> to
exit, <?= for Help, =</> for Search. Legend: [*] feature is selected

[ 1 gqtlauncher --->

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

o FUNETFHLIZAT, FrLAASREA AR LT T R IHAFAE , W test-vgl
o ¥THF qtlauncher J&5 BRIN S H shikPEqrd. 8.7 554K
o Fcif make clean; make; 4%iF—IKSDK
P IX
B QT IEHEK, FREMEM A TH/REZII6E, 40 KB E 0 R IRSE, BUATIF QT SCRes — i 2 —T
XN, A A AR R R
Error: max_leb_cnt too low (266 needed)
H3ligf7
Luban WFFHLH iz 7 A2 init.d HLE], qtlauncher i A 213817 /&38 15 package/artinchip/qtlauncher/S99qtlauncher
SCERAY, iR S99qtlauncher 238 & il 2] HARHLAY Jetc/init.d/ T
G2D

QT AR T G2D Ay R/, 1CHSFE source/artinchip/gtlauncher/views/aicdashboardview.cpp H1,  G2D 7~ ih =% H
2T png fERSFI blit, rotate FELIHE

AT HE Windows _FAR AT LU FIE I gtlauncher #2077, AU HRXT G2D M HEAT T % Bl o

1.5.1. B X

HETSDKH 43 X %4 Witk TAE, LA demol100_nand A1) .

1.

iEid et arget / d211/ denmp100_nand/ i mage_cfg.j son JH%E

———a/d211/demo100_nand/image_cfg.json
+++ b/d211/demo100_nand/image_cfg.json
@@ -13,7 +13,7 @@
"kernel": { "size": "12m" },
"recovery": { "size": "10m" },
"ubiroot": {
- "size": "32m",
+ "size": "64m", /1 32m¥ fiNF64m
"ubi": { // Volume in UBI device

=F MW Copyright © 2023 ArtInChip Technology Co., Ltd. EREBE
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"rootfs": { "size": "-" },
)
@@ -21,7 +21,6 @@
"ubisystem": {
"size": "-",
"ubi": { // Volume in UBI device
- "ota": | "size": "48m" }, //MFRotadr X, PR RN RAG 128m

"user": { "size": "="},

5

2. iid make menuconfig J#%% , 7£ Filesystem images—>RootFS images HEIL, ubifs size %% 40x4000000 ( 64m )

Filesystem images RootFS images

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
Pressing <¥Y=
selects a feature, while <N> excludes a feature. Press <Esc»<Esc> to
exit, <?> for Help, </> for Search. Legend: [*] feature is selected

submenus ----). Highlighted letters are hotkeys.

Xt2/3/4 root filesystem

Tfs2 root filesystem
guashfs root filesystem
ar the root filesystem

[#] vubifs root filesystem
(!x4000000) ubifs size(Should be aligned to MB)
bifs runtime compression (lza) --->

() dditional mkfs.ubifs options

< Exit > < Help > < Save >

ompression method (no compression) --->

]

] cpio the root filesystem (for use as an initial RAM filesyste
] initial RAM filesystem linked into linux kernel
]
]
]

bi parameter select (spi-nand all type support) ---=>
[ 1 vbi image containing an ubifs root filesystem

< Load =

3. B)E target/configs/d211_demo100_nand_defconfig ep eyl

——— a/configs/d211_demo100_nand_defconfig
+++ b/configs/d211_demo100_nand_defconfig
-BR2_TARGET_ROOTFS_UBIFS_MAX_SIZE=0x2000000
+BR2_TARGET_ROOTFS_UBIFS_MAX_SIZE=0x4000000

HREE Copyright © 2023 ArtInChip Technology Co., Ltd.
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4. FIRWIIUEN S, EHGIFERG, WG RNIZA qtlauncher 1217 5

1970-01-01 Thu |

0H:0B:34§

@Image :.Scale OSample

o DT

°Sample /Sample i+ Settings

L S

1.5.2. N FHIT R B

Ll QTLauncher Jl, P$H#E— T Luban (Y QT I AT
1. ## QtCreator, EARLIERI S )T Windows 1DE,

2. f#i[H QtCreator TJT sour ce/ arti nchi p/ qt | auncher/ Q Launcher. pro SCHRITT 4% . Pk FiztT

qtlauncher i
LA QtCreator 7E Windows FFFA, 7] LAFAA R AL

3. QtCreator 23 &—> Project (IR LU AN I A0 JHFRF A, Luban WEAKHIZ Project ST X

Gt 7

QtLauncher FA RIS Project ( QtLauncher.pro ) HirE source/artinchip/qtlauncher HET

i A Luban FHIRARIAACRS AT 1%, SCHFAT2%e, 25 SCAMAT FHEIHLE], & package/artinchip/qtlauncher

H%T, qtlauncher i B JEE = A0

«Config.in: BCERGITIFZMA, BEHARE LA, ZiE XI5 BR2_PACKAGE_PACKAGENAME

R
% Config.in X8 - —2% Config.in X5 H

menuconfig BR2_PACKAGE_QTLAUNCHER
bool "qtlauncher"
default n
select BR2_PACKAGE_QT
select BR2_PACKAGE_DIRECTFB
help
ArtInChip's Launcher App Developed with QT.

if BR2_PACKAGE_QTLAUNCHER

config BR2_QTLAUNCHER_GE_SUPPORT
bool "use GE to render image"
default y

config BR2_QTLAUNCHER_SMALL_MEMORY
bool "small memory device"
default y

endif

* qtlauncher.mk: mk S, FH?%ﬁﬁﬂ{ﬂfﬁmSource/aninchip/qtlauncher RS

=X M Copyright © 2023 ArtInChip Technology Co., Ltd.
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QTLAUNCHER_ENABLE_TARBALL = NO //J#i% )5 3%,
QTLAUNCHER_ENABLE_PATCH =NO  ///&7# patch

QTLAUNCHER_DEPENDENCIES += qt directfb /75 %qt il directfbf 37 £
QTLAUNCHER_CONF_OPTS = $(QTLAUNCHER_SRCDIR)/QtLauncher.pro //project ({4 5

ifeq ($(BR2_QTLAUNCHER_GE_SUPPORT).y)

export QTLAUNCHER_GE_SUPPORT = YES //Luban %% QT %
endif

ifeq ($(BR2_QTLAUNCHER_SMALL_MEMORY),y)

export QTLAUNCHER_SMALL_MEMORY = YES

endif

define QTLAUNCHER_INSTALL_TARGET_CMDS, .
mkdir —p $(TARGET_DIR)/usr/local/launcher/
cp —a $(@D)/qtlauncher $(TARGET_DIR)/ust/local/launcher/ //%45 4155 1) 314

$(INSTALL) —m 0755 —D package/artinchip/qtlauncher/S99qtlauncher \
$(TARGET_DIR)/etc/init.d/S99qtlaunche /2% [ 2l dhiIA
endef

$(eval $(qmake—package)) //{f il qmakeZi PR IH S

* S99qtlauncher: qtlauncher N FH AT F R SIIIAS, S99 M Jashilitfy, J& T LLARAIAFEL, S00 M35 .

1.6. Directfb Cross Compile

Directtbfi¥ i P ZEHKH Flibz, libpng, freetype 55, pkgconfigfit SR A JE GRS,
MIFER R, PR U i

1. ENEAE

SR AL A s i R PRAE T

Directfb S HAH G 4 4 15K F Makefile A 772X, DS IHCPAEE 22tk A9 50 SR FH 3 FH A0

export PRFIX=/xxx/QT/install

export CROSS_COMPILE=riscv64—unknown-linux—gnu
export PATH=/xxx/toolchain/d211/bin/:$PATH

export PKG_CONFIG_PATH="${PRFIX}/lib/pkgconfig"

export ARCH=riscv

export AS=riscv64—unknown-linux—gnu-as
export LD=riscv64-unknown-linux—gnu-1d
export CC=riscv64—unknown—linux—gnu—-gee
export GCC=

cv64—unknown—linux—gnu-gee

export CPP=riscv64—unknown-linux—gnu-cpp

export CXX=riscv64—unknown-linux—gnu—g++

export RANLIB=riscv64—unknown-linux—gnu-ranlib
export NM=riscv64—unknown-linux—gnu—nm

export STRIP=riscv64—unknown—linux—gnu—strip

export OBJCOPY =riscv64—unknown-linux—gnu—objcopy
export OBJDUMP=riscv64—unknown-linux—gnu—objdump

export CPPFLAGS="-I${PRFIX}/include"
export CFLAGS="-I${PRFIX}/include"
export LDFLAGS="-L${PRFIX}/lib"
export LIBPNG_LIBS=-Ipngl6

2. %ii¥pke config

Jeonfigure ——host=riscv64—unknown-linux—gnu ——prefix=$PRFIX
make

make install

3. #iialib

cd zlib-1.2.11
Jconfigure ——prefix=$PRFIX
make

make install

4. GiiFlibpng

bR gk

AR FAOlibpngii A 21.6, TMidirectfb 0 & FACHDAY HEAE, F A E#E o [ I AYLIBPNG_LIBS=-Ipngl6 8 E— T

pngf IR
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cd libpng-1.6.37
Jconfigure ——target=riscv64—unknown-linux—gnu ——host=riscv64—unknown-linux—gnu ——prefix=$PRFIX
make

make install
5. HiiEfreetype

freetypest— MRS %, TFElibziF AT FAKPERIARRY , 752 libpngdF AT AARRYTE S, (HERIN SR SEpngl 204,
[ I 75 ZELIBPNG_LIBS=—lpng16 5 1 ffi Fi 1.6 i A<

cd freetype-2.10.4

export LIBPNG_LIBS=-Ipngl16

Jconfigure ——target=riscv64—unknown-linux—gnu ——host=riscv64-linux-gnu —-prefix=$PRFIX
make

make install

6. #iFdirectch

cd DirectFB-1.7.7

export LIBS=-1z

Jconfigure ——host=riscv64—unknown—linux—gnu ——prefix=$PRFIX ——disable—gtk—doc \
——disable—gtk—doc—htm] —-disable—docs ——disable~documentation \

——with—xmlto=no ——with—fop=no ——disable—dependency—tracking —enable—ipv6 \
——disable-nls ——enable—static ——enable—shared ——enable—zlib ——enable—freetype \
——enable—fhdev ——disable-sdl ——disable-vnc ——disable—osx ——disable—video4linux \
——disable—video4linux2 ——without—tools ——disable—x11 ——disable—multi \
——disable-multi—kernel ——enable—debug-support ——disable-divine ——disable—sawman \
——with—gfxdrivers=none ——with-inputdrivers=none ——disable-gif ——disable—tiff \

——disable—png ——disable—jpeg ——disable—svg ——disable—imlih2 ——with—dither—rgh16=none

1.7. QT + Directfb + GE
GE (Graphics Engine) j&— 1 #EA 72D ETE B BB, 2 udis et . e . BifR. 4. AlphalR
4. Color Key. i¥#i#% . DitherS5DJfig, LATFRRENIZ B Directtb{fi Y E]

o SCRPZKPFIEE B Flip

o JUTA # XSZHF90/180/270 % gk

o RGBS A SRHT 281 BE el

« SHF1/16x ~ 16547

o S Fporter—duf B Y Alphalfe &

« LREEIPET

o N AL (bit block transfer)

1.7.1. BhEEREAE
P ERZES, 52 AEDirectbfUAS 1 E AN F B KR
o dmabuf surface 743

o thdevi [
. gfxdriversil% ]
. of i
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Pl

de

1.7.2. #EHgshn

W

surface core

oty dev

S

ge-ghxdriver i nil

£
/ surface

ge-gfx /

F 1-9 BHEZEE

7 BAEDirecttb P UM ge B 1E, BT R “configure.in” SO, B ES B R —AMEHGE, B,
vmware, FEAAN LT flge check 2 “yes”

@@ -1925,6 +1925.7 @@ sis315=no
vdpau=no
+ge=yes

vmware=no

if test "$have_linux" = "yes"; then
@@ -1938,7 +1939,7 @@ AC_ARG_WITH(gfxdrivers,
[radeon, savage, sh772x, sis315, tdfx, unichrome, ]
- [vdpau, vmware. @<:@default=all@:>@]),
+ [vdpau, ge, vimware. @<:@default=all@:>@]),
[efxdrivers="$withval"], [gfxdrivers=all])
@@ -1966,6 +1967,7 @@ if test "$gfxdrivers" = "all"; then
checkfor_vdpau=yes
+ checkfor_ge=yes

checkfor_vmware=no

checkfor_vdpau=yes
+ ge)
+ checkfor_ge=yes
+ B

*)

1.7.3. dma buf
AIC GE 7%
1. finiEek

modified: src/core/local_surface_pool.c
modified: sre/core/prealloc_surface_pool.c
modified: src/core/surface_buffer.h
modified: sre/core/surface_core.c

add: sre/core/dmabuf_surface_pool.c

L NAEE A Ebuf, LT 2 Esurface pool TSN aicHy#/ERE O

HEEET
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2. B
o I Mwidth F1 height 288 (1

o S dmabufSurfacePool Funcs 1) BRI

const SurfacePoolFuncs dmabufSurfacePoolFuncs = {
.PoolDataSize = dmabufPoolDataSize,
PoolLocalDataSize = dmabufPoolLocalDataSize,

.AllocationDataSize = dmabufAllocationDataSize,

InitPool = dmabufInitPool,
JoinPool = dmabufJoinPool,
DestroyPool = dmabufDestroyPool,
.LeavePool = dmabufLeavePool,

AllocateBuffer = dmabufAllocateBuffer,
DeallocateBuffer = dmabufDeallocateBuffer,

Lock = dmabufLock,
.Unlock = dmabufUnlock,
13
1.7.4. fbdev

1. Uk

modified: systems/fbdev/fb.h
modified: systems/fbdev/fbdev.c
modified: systems/fbdev/tbdev.h

modified: ~ systems/fhdev/fhdev_surface_pool.c
2. s
o I Hwidth F1 height 28 (145
o I gfxdriverft42 128 hE

——— a/systems/fbdev/thdev_surface_pool.c
+++ b/systems/fhdev/fhdev_surface_pool.c
@@ -66,6 +66,8 @@ typedef struct {
typedef struct {

int  magic;

+ int  width;

+ int height;
Chunk *chunk;

} FBDevAllocationData;

@@ -278,6 +280,9 @@ fhdevAllocateBuffer( CoreSurfacePool
surface = buffer—>surface;
D_MAGIC_ASSERT( surface, CoreSurface );

+ alloc—>width = buffer—>config.size.w;

+ alloc—>height = buffer—>config.size.h;

1.7.5. gfxdriver

*pool,

gfxdirverz%directfb LERGERREL, FEFSLH ge_driver i ge_device
o ofxdriver AR Linux By driver A9 E, 18] QT HMF A S

driver_init_device
driver_init_driver

driver_probe

« ThRE I

#define GE_SUPPORTED_DRAWINGFLAGS (DSDRAW_BLEND)
#define GE_SUPPORTED_BLITTINGFLAGS (DSBLIT_BLEND_ALPHACHANNEL |\

DSBLIT_BLEND_COLORALPHA [\
DSBLIT_SRC_COLORKEY I\

DSBLIT_ROTATE90 I
DSBLIT_ROTATE180 I\
DSBLIT_ROTATE270 I\

DSBLIT_FLIP_HORIZONTAL |\
DSBLIT_FLIP_VERTICAL)

=R
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#define GE_SUPPORTED_BLITTINGFUNCTIONS (DFXL_BLIT I'\
DFXL_STRETCHBLIT)

#define GE_SUPPORTED_DRAWINGFUNCTIONS (DFXL_FILLRECTANGLE)
device_info—>caps.accel = GE_SUPPORTED_DRAWINGFUNCTIONS |
GE_SUPPORTED_BLITTINGFUNCTIONS;

device_info—>caps.drawing = GE_SUPPORTED_DRAWINGFLAGS;
device_info—>caps.blitting = GE_SUPPORTED_BLITTINGFLAGS;

TIE %L

L]

i# 1t sre/core/ gfxcard.h Seis] GraphicsDeviceFuncs SEPR

funcs—>CheckState = ge_check_state;

funcs—>SetState = ge_set_state;

funcs—>EngineSync = ge_sync;

funcs—>EngineReset = ge_reset;

funcs—>FlushTextureCache = ge_flush_texture_cache;

funcs—>FillRectangle = ge_fill_rectangle;

funcs—>Blit = ge_blit;

funcs—>StretchBlit = ge_stretch_blit;
GFX driver 2IKzl, & MDirectFB#EE DA, B IF A2 B2 = 8 aic_mpp J
——— a/src/gfx/Makefile.am

+++ b/src/gfx/Makefile.am
+libdirectfb_gfx_la_LDFLAGS = —Impp_decoder —lmpp_ge

ELBE Copyright © 2023 ArtInChip Technology Co., Ltd. =R
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Graphic Library
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&

LVGLOE R G I e — D R e HOT IR EDE i, Bkt 7 el A GUIL BT i —ul, BA 5 TR EIE T
R, RIS RCR AR AT b

FERFE
o FE HMRMBSAEDEAE: H . Bibs. 51%. BEahigk. KRS
 SEMFREDE AR Shim, BrERLT . B IR Eh AR
o SCREARRIR A AR, BUbR, MBS, Zminasss
 UTF-84mtS SCH 21t
« Z MR SCRE, TTRARIEHE 2 AN TFTE R R
o AT RL 2R CSSHy T AORBT AR B A
o ABRMLE 2B B, AR R d Ay BT R g A HILVGL
o FLE ALY (FAKGEW S 64 KB Flash, 16 KB RAM )
« CHHRERGE . ANBAEERIGPU, (AR 2R
o HIMdi 8028 wh X (frame buffer)t A SZ PR 5 9 KR SR
o ANFFEEIRASE IR AE PCBLLES 38 T ARG UL
« % F Micropython ZwF2
« AHTYSECUI T BRE . ], F
« TR BRI LA S APL 2% FF, T4 A I n] 408 PDF A% =X
* 7E MIT 7] N e 2 FIHF I
EEEZR
« 16, 32a64{ s i 45 s HLER
o Fefik 16 MHz 4%
* Flash/ROM: >64 KB(#:1¥ 180 KB)
* RAM: 8 KB(E1Y 24 KB)
o WARGEMIX: S HERIR R O /105855 KN
« ZHFCO9 L
o HAHARM CIC++HIR

2.1. fEFATERS

(NEIERS
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source/artinchip/lvgl-ui
li Ivel // lvgl]ﬁ
F——1Iv_drivers  // Ivgl’F-& &AL
F—— base_ui 1 base_uiil i Fi {51]
F——1Iv_confh  // lvglffit & 14
L—— main.c M vel W AT

LVGL#EE

l
Disp#iait

F

Indevilig

Ui#naat

F

AMETimerss {4

whilef&

-

sleepEERY

LVGLHEZL B F T AR I TLVGLH E XA TimersERT 48, RETFELALVGL—A OB , LVGLAREIER pYis sk
Ko LVGL ZEARGFFE A A pR Y .

o Iv_tick_get(), ZRHX A ms >k B i tick R [B]
SCAFIv_hal_tick.cH Y Iv_tick_get RISEBRIS AN T .

uint32_t lv_tick_get(void)

{
#if LV_TICK_CUSTOM == 0

/*1f *Iv_tick_inc" is called from an interrupt while “sys_time" is read
*the result might be corrupted.
*This loop detects if *lv_tick_inc® was called while reading “sys_time".
*If “tick_irq_flag" was cleared in ‘lv_tick_inc" try to read again
*until “tick_irq_flag® remains “1°.%/
uint32_t result;
do {
tick_irq_flag = 1;
result = sys_time;

} while(!tick_irq_{flag); /*Continue until see a non interrupted cycle*/

return result;
telse

return LV_TICK_CUSTOM_SYS_TIME_EXPR;
#endif
}

* lv_timer_handler(), TEwhilefFEH YL T E N oAU E S5 A0 38, RNV _task_handler<=iE Hlv_timer_handler, Iv_tick_get
PLRE T Iv_timer_handlerdk T 58 B #8 AU4T- 5540 B A4 s 7] A0 AERR 14
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S v_confhHiE X T _EiR - AYLV_TICK_CUSTOM_SYS_TIME_EXPR

#define LV_TICK_CUSTOM 1
#if LV_TICK_CUSTOM

#define LV_TICK_CUSTOM_INCLUDE <aic_ui.h>

#define LV_TICK_CUSTOM_SYS_TIME_EXPR (custom_tick_get()) /*system time in ms*/
#endif /*LV_TICK_CUSTOM*/

LVGLR ] ZE BR B A I R s «

#define IMG_CACHE_NUM 10

#if LV_USE_LOG
static void lv_user_log(const char *buf)
{
printf("%s\n", buf);
}
#endif /* LV_USE_LOG */

int main(void)

{

#if LV_USE_LOG
Iv_log_register_print_ch(lv_user_log);

#endif /* LV_USE_LOG */

/*LittlevGL init*/
Iv_init();

#if LV_IMG_CACHE_DEF_SIZE == 1
Iv_img_cache_set_size(IMG_CACHE_NUM);
#endif

aic_dec_create();

lv_port_disp_init();

Iv_port_indev_init();

[*Create a Demo*/

#if LV_USE_DEMO_MUSIC == 1
void lv_demo_music(void);
Iv_demo_music();

#else

void base_ui_init();

#endif

/*Handle LitlevGL tasks (tickless mode)*/
while (1) {

Iv_timer_handler();

usleep(1000);
}

return 0;

/%Set in lv_conf.h as "LV_TICK_CUSTOM_SYS_TIME_EXPR"*/
uint32_t custom_tick_get(void)
{
static uint64_t start_ms = 0;
if (start_ms == 0) {
struct timeval tv_start;
gettimeofday(&tv_start, NULL);
start_ms = (tv_start.tv_sec * 1000000 + tv_start.tv_usec) / 1000;

struct timeval tv_now;

gettimeofday(&tv_now, NULL);

uint64_t now_ms;

now_ms = (tv_now.tv_sec * 1000000 + tv_now.tv_usec) / 1000;

uint32_t time_ms = now_ms — start_ms;

return time_ms;

}
o HAP7E pR % _port_disp_init()H S 8 7R 42 F B0 DL ASE 42D in 3 (9 X6 422
o 1 PREv_port_indev_init()H SZER kB 5E A% 42
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o PR¥laic_dec_create 0% TSR oS

o H P R base_ui_init()i SEBR XHE B & A9 H

2.1.1. LVGLEWR ZH#

Top layer

System layer

BrR
BE Active Screen
Widget Button

El 2-1 BIREEH

* LVGLEdisplay & X} B 3K sl (1) 55 Fdh 4
o displayfi & Active Screen. Top layer, System layer

* Active Screen, Top layer, System layer/E AN [F]fscreentf R, X W f¥screenfHlayerZe ik EHERT— i, FRAYERIZRY
M4, HrP Active ScreenfEf K=, System layerTj?HE'iTﬁ)%

o —JAE Active ScreenSE AN [F] E{Jappﬁﬁ , PRI E 2 sereen, {B BEEHR — 1 screeni B M Active Screen
* Top layerYT:Active ScreenZ I, AILLHISRGIEHHE O, Top layerﬂ‘(:l‘EYT:Active ScreenZ |

* System layer7Efc 02, HCAN BUPR ] LA7ESystem layer, KG9 iHE:Y

HEEET
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Active Screen

Top layer

System layer

F 22 |EZ

2.1.2. X T5EH

LVGLEH A RIEET AT EEMMBET, B PRGSO R (screentf ZBRSN ), (HE— IO R AT AALE
EEEER TXR .

/ak
* QYNSRI wr BAEA LK RAIIEE
* YIRS RIINULL, 775 G /e screenX 5
#/

lv_obj_create(NULL);
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* TRIGRGE AR A AT I

B 2-4 F X 5] LXK 5,

2.1.3. BRXHE
TR =5
1. Zilbuffer®liffl, PREUNT .

void Iv_disp_draw_buf_init(lv_disp_draw_buf_t * draw_buf, void * bufl, void * buf2, uint32_t size_in_px_cnt)
* bufl: N HAGEhE 2 G E, #RE E Hbuffer
o buf2: MGG, TEEACE Mbuffer, PAZE AN
e size_in_px_cnt: VIR ZE L7 buf K/

o 1
I |
LVGL :b £HBuffer <:> FiRBuffer I 2R
| |
I |
. SWap JI
& 2-5 XN vh

2. flush_chX}4%
T LI R BlERH flush_cb Bl pREAI AL FRGFE . 22 T4 AT full _refresh flldirect_mode B ;
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o RHEE, R WU R B

Lgidraw bufi bufl

Pan_display

|

Wait sync

|

Flush ready

Wandraw buf# buf2

ZEdraw buffer

Frame (0

& 2-6 2RlFEK

TEHELMEF M lush_cbH ACBEAS 5, FERRUHTRRAE S, HEHEA pan_display$ M1 4 HT 2 i buffers]
R, RIES FvsynetP T, SRS, YRETHYZ Hbufferifl EOERIFE BoR B b Wos ok, ARSI

Pan_display

Wait sync

Flush ready

riidraw buffer

Frame 1l

Iv_disp_flush_readyifi FILVGLAEZL O ZiflushZ5 3R, SRS FELVGLIESE rh 25 iE 4 T4 il buffer i 2846 o
o JRIERRIET AW R SR R TR X (AT LA 2 TERLX )

HEEET
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Button [ Buttom
r ry I
L - I L I
Button#Z =hail /a3 Ry
X 3E AR o T X 5k
& 2-7 oA X 3,
draw buf3g bufl draw buf¥ bufl draw buf3 buf2 draw bufy buf2
(Invalid area 0) (Invalid area 1) {(Invalid area 0) {Invalid area 1)
e e | oot e et
| | || Pan_display || | | | Pan_display | |
| r
: ' : | J' : : Flush read : : l :
| | | . |
| Flush ready | | Wait sync | | y | | Wait sync .
| | I | | | |
| L [ o o | |
| I | Flushready | | | | | | Flushready |
S B L T e
Az Bidraw FEidraw draw buff
buffer iy buffer scitdraw buffer
Frame 0 Frame 0 Frame 1 Frame 1
& 2-8 Jr BRI FTR K
FEITR R, R T TR IR R WA PR TERX 8 (invalid areaO Fllinvalid areal ) , LVGLA] LASZHFHE
ZITCIXIR, BT E G — A TCRUX S, B RTREE O b5, AL filbufferik SR, ARG HEAT
buffersc
flush_cb 2L i bdev_flushilF .
static void fbdev_flush(lv_disp_drv_t * drv, const lv_area_t * area, lv_color_t *color_p)
{
Iv_disp_t * disp = _Iv_refr_get_disp_refreshing();
Iv_disp_draw_buf_t * draw_buf = Iv_disp_get_draw_buf(disp);
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if (disp—>driver—>direct_mode Il draw_buf—>flushing_last) {

struct fb_var_screeninfo var = {0};

if (ioctl(g_fb, FBIOGET_VSCREENINFO, &var) < 0) {
LV_LOG_WARN("ioctl FBIOGET_VSCREENINFO");

return;

}

if (color_p == (Iv_color_t *)g_frame_buf[0]) {
var.xoffset = 0;
var.yoffset = 0;
} else {
var.xoffset = 0;
var.yoffset = disp_drv.ver_res;

}

if (ioctl(g_fb, FBIOPAN_DISPLAY, &var) == 0) {

int zero = 0;

if (ioctl(g_fh, AICFB_WAIT_FOR_VSYNC, &zero) < 0) {
LV_LOG_WARN("ioctl AICFB_WAIT_FOR_VSYNC fail");

return;

}

} else {
LV_LOG_WARN("pan display err");
}

if (drv—>direct_mode == 1) {
for (int 1 = 0; i < disp—>inv_p; i++) {
if (disp—>inv_area_joined[i] == 0) {

sync_disp_buf(drv, color_p, &disp—>inv_areas(i]);

}
}
}

Iv_disp_flush_ready(drv);
}else {
lv_disp_flush_ready(drv);
}
}

3. 2D WEMnE R E, FERE Iv_draw_ctx _tFP 226 AL

BB

BEH

R E

void *buf

MRTEL il () buffer

const lv_area_t * clip_area

2 XIS (IR S B4 A pr )

void (*draw_rect)() Y (AURERfA . BIRE . WidEds) &
void (*draw_arc)() 308 R
void (*draw_img_decoded)() 221 O 5 5 B R &
Iv_res_t (*draw_img)() 2l EUR (3G B s ) =
void (*draw_letter)() 2 30 i
void (*draw_line)() SIS #
void (*draw_polygon)() T I EZUNIA &

TElv_draw_aic_ctx_t ( FEE X Tlv_draw_sw_ctx_t ) ZEFEFEE v _draw_ctx_tFTblend PRZK :

typedef struct {

Iv_draw_ctx_t base_draw;

/#* Fill an area of the destination buffer with a color*/

void (*blend)(lv_draw_ctx_t * draw_ctx, const lv_draw_sw_blend_dsc_t * dsc);

} v_draw_sw_ctx_t;

TEdraw_rect, draw_line S HAERINREH 2R,  BARTRATTIAT XX S6 4 Vb7 A4 e, (2 SE R R
Ayt 2R Eblend, FATX blend 2 0 HEAT T BEAA 03 X2 .

void lv_draw_aic_etx_init(lv_disp_drv_t * drv, lv_draw_ctx_t * draw_ctx)

{

Iv_draw_sw_init_ctx(drv, draw_ctx);

Iv_draw_aic_ctx_t * aic_draw_ctx = (Iv_draw_aic_ctx_t *)draw_ctx;

aic_draw_ctx—>blend = lv_draw_aic_blend;

HEEET

Copyright © 2023 ArtInChip Technology Co., Ltd.
All rights reserved

=HRIA


http://www.artinchip.com/contant.html

Eiv\ 2l iy 1%
ArtInChip

2-LVGLI34 www.artinchip.com

aic_draw_ctx—>base_draw.draw_img = lv_draw_aic_draw_img;

aic_draw_ctx—>base_draw.draw_img_decoded = lv_draw_aic_img_decoded;

return;

}

Se v _draw_sw_init_ctx PR IR 2 HlRA AT IR AN P SE B, RGOS R ABE PRI )42 BB S, s
JEAR B A S

4. JTA )RR A ST REARAL & ZEv_disp_drv_tZ5 e {4
a. Eidlv_disp_drv_inik WA Iv_disp_drv_tZE5 kA
b. Jfitlv_disp_draw_buf_init¥] ia b2 Hlbuffer
c. B FEAush_ch M B R0
d. i lv_draw_aic_ctx_initRF M2 DA R s AR SC 1
e. iHidlv_disp_drv_register i EMHv_disp_drv_t
TEPE S _port_disp.c Y B Ev_port_disp_inithie BRI, RIFRIETSE ST .

disp_drv.full_refresh = 0;
disp_drv.direct_mode = 1;

RSB E T -

disp_drv.full _refresh = 1;

fﬁ«

disp_drv.direct_mode = 0;

2.1.4. BEAAEAE X

2.1.4.1. v_img_decoder_t{F
AL Iv_img_decoder_ ORI E MHE RIS FEHE DT, FESCH T =40 .

R i

aic_decoder_info PHWAE 5E. & B sEL
aic_decoder_open g0 50 S buffer,  AF RS 1
aic_decoder_close FBETCREA RS 2R (A5 1 buffer )

TEM A A e 7 5

void aic_dec_create()

{

lv_img_decoder_t *aic_dec = lv_img_decoder_create();

/* init frame info lists */

mpp_list_init(&buf_list);
lv_img_decoder_set_info_cb(aic_dec, aic_decoder_info);
lv_img_decoder_set_open_cb(aic_dec, aic_decoder_open);
lv_img_decoder_set_close_cb(aic_dec, aic_decoder_close);

}
21 PR draw_img_decoded ity Z A MRS 5RO, 5 ZOE AR & mE A0, IR TRATERIA R & R Ak B A -
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decoder open draw_img_decoded

|
|
|
: PNG/JPGHE{-ERI — fiEha Buffer — 2% buffer
|
|

Kl 2-9 draw_img_decoded
o SRR R 2 il — i idbuffer, 5 PIAERS N
o ARG Pbuffer, IR PEE R[N image, AHE M, Hpkurns i

U2z RECA draw_img 5, BECERRAD 7R PR A draw_img AR, JOi MRS ol s B, FRATRGAARAIILI %, 1
WAFZ IR, AT LAl I 7 0215 vl i 2 7 5t oK

draw_img

PNG/JPGEHESE —» £ buffer

& 2-10 draw_img
o R I IR TCFR SN i buffer,  EHEFADRIZ: Hilbuffer
o YEB Y Talpha blending I, M EEAR T4
o BRRAREEEH imagef# iy, AN Wdraw_img_decoded
o MRE PRI R SRR I RSB, ORI AT

2.1.42. B K cacheflLil

1. RHMHlv_img_decoder_t$EHEAYHE LM fE D 25 7T LR FHLVGLINFS B e G b HLE,  7Elv_conf.h 72 @E X
LV_IMG_CACHE_DEF_SIZE & 1, FaRFTIFER 2 epLfl, HLV_IMG_CACHE_DEF_SIZEMORyIHE, &R
LRI O]

2. Eitvoid lv_img_cache_set_size(uint16_t entry_cnt)}'éﬁﬁ% PR ks, B R LLSKRECh B T S A

3. HERGAF R E R ROKEII G, ARG ERRIGAT, R ZALH] N AR BEA T IR R SeAF (R R, o1
Ui ARSI R R I TR FERRA , sl — gk B B R SRS, IR AR R I AT e T 7 2 T
IETAFIXLE AT E T R I 7

2R —BEJ] F B 2 U B] S AR N 18] LU, SR P AL T LB T UL i

2.1.5. LVGLJE H demosf#

¥ H sz"luban/source/aﬂinchip/lvgl—ui/lvgl/demosTlvglﬁﬁ%ﬁd\iT Z A demo
1. TElv_confhZEE X T I #define LV_USE_DEMO_MUSIC 1, Nmain.cHP£=1E FAHM B demo

/*Create a Demo*/
#if LV_USE_DEMO_MUSIC == 1
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void lv_demo_music(void);
Iv_demo_music();

#else
void base_ui_init();
base_ui_init();

#endif

2. fll]%gﬁ%}fﬁlvgl—ui/lvgl/demosT Hbenchmark, WFFCHILV_USE_DEMO_MUSIC, T2 € Y#define
LV_USE_DEMO_BENCHMARK 1, {&®main.c*#¥base_ui_init()} 72 demo A 1 BRECEN AT, 40 Fis «

/*Create a Demo*/

#if LV_USE_DEMO_MUSIC ==
void lv_demo_music(void);
Iv_demo_music();

telse
/Ivoid base_ui_init();
//base_ui_init();
void lv_demo_benchmark();
Iv_demo_benchmark();

#endif

2.1.6. LVGLJ?EF'samplesﬁFﬂ

H /7LVGLElvgl-ui/lvgl/examples H 5 T /2R MIAHE], LAV Hget_started H 5% T i¥lv_example_get_started_1.c24 5]
PEAT IR RE UL -

1. samplesHHN % XAEv_conf.h L2 BRIAFTIT: #define LV_BUILD_EXAMPLES 1

2. M main.c YA LT FRZL

/*Create a Demo*/

#if LV_USE_DEMO_MUSIC == 1
void lv_demo_music(void);
Iv_demo_music();

#else
/Ivoid base_ui_init();
//base_ui_init();
void lv_example_get_started_1();
Iv_example_get_started_1();

#endif

2.1.7. B=FFEH

. freetypeEﬁf{T%
1. if_%*%freetype@, TE LubantR H 37 F 4T make menuconfig, #EA menuconfig

ArtInChip Luban SDK Configuration --->
Third-party packages --->
[*] freetype --->

2. H Flvgl-ui/lvgl/examples/libs/freetype/lv_example_{freetype_1.c T 7~ il F
TElv_conf.h3k ST HRAT IR 2250 L

#define LV_USE_FREETYPE 1
#define LV_BUILD_EXAMPLES 1

3. BHmain.cH YA T REEL .

/*Create a Demo™*/

#if LV_USE_DEMO_MUSIC == 1
void 1v_demo_music(void);
1v_demo_music();

telse
/void base_ui_init():
//base_ui_init();
void 1lv_example_freetype_1(void);
1lv_example_freetype_1();

#endif

4. 1L/rz'“Elvgl—ui/lvgl/@xamples/libs/flreetype/Lato—Regular.ttf?ﬁg RIFTEE S, EHlIFRT) lvgl-ui/base_ui/asserts/font H
ETF, MR TmR 25 H 5% /ust/local/share/lvgl _data/font H 58 T
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5. 1@3&1’%ﬁ%lv_example_freetype_1 RS AR

void 1lv_example_freetype_1(void)

{

/*Create a font*/
static 1v_ft_info_t info;
/*FreeType uses C standard file system, so no driver letter is required.*/
/info.name = "/Ivgl/examples/libs/freetype/Lato—Regular.ttf";
info.name = "/usr/local/share/lvgl data/font/Lato—Regular.ttf";
info.weight = 24;
info.style = FT_FONT_STYLE_NORMAL;
info.mem = NULL;
if(!1v_ft_font_init(&info)) {
LV_LOG_ERROR("create failed.") ;
}

/*Create style with the new font*/

static 1v_style_t style;

lv_style_init(&style);

lv_style_ set_text_font(&style, info.font);

lv_style set_text_align(&style, LV_TEXT_ALIGN_CENTER);

/*Create a label with the new style*/
lv_obj_t * label = 1lv_label create(lv_scr_act());
lv_obj_add_style(label, &style, 0);

lv_label_set_text(label, "Hello world\nl'm a font created with FreeType") ;

lv_obj_center(label);

2.2. SquareLine Studio

SquareLine GUUZLVGLE MHEFERIGUI BUEALR BT T2, Al HILVGLEIEEH L UL, H3F 2 G, W

MacOS. WindowsFlLinux, 7Ei% T EH, FRATESHACH 0T LIRS EASIMARS sl /M, BUS AR b PR AR A5+
Srfaii, ABREAGIERIRA A TIRE, St o UG 7725 h TR B HABIDE T B R i, a] Lhid i i)
LVGLE M http://lvgl.io WEOE L8,

22.1. FHTHE

SquareLine T_H F4ff T LVGLE 77 R BEAY—Lbdemorn ], 7557 45 P HIIE I AT LA AR X 2o demorn ], LAFTIF

Futuristic_Ebike 1], MSquareLIne T H7 [ fiFile=Z Fik $Enewsopen, TE 5 1 AR TEHE P i PexampleiB K, SRS
MWt Futuristic_Ebike Bl #5

HEEET
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& Squaraline Stedu - a k.

A 2-11 example¥] FFnE &

Futuristic_Ebike TAFTIVE R EF7R, nTRUG A LA RHRICE L, w0 AR sh RS i R AR AT UIRL
A, SquareLine $2fit T widgetfE IR, ML WIEBCE LAY —LLAT 0B, Z T HIER A T ERER Shim it 2hhE

& Squaraline_Shudu = o =

F2-12 TRHO0RERE

USRI s 8 e i, T DAl i export 5 H DB S UTSC kit B ARG TAR , UL Epng TR K] A3l i SquareLine %
e CEA TR S, S AT H T AR v] AZEAH R A TDE T 2 P BRI A TR, Bl UNEclipse, Vistal Studio, VsCode
&
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Eclipse with SDL for development

v i %4 Cipe: Create PERSONAL L u enix
Squareline Studa 1,3

Arduino Desktop Espressif

Micropython for Unix and other platforms

Micrapythan | F B 16, 16 5w, 32

Eclipse with SDL for development on FC

800 x 4BD B, 16, 16 5w, 32 82.0,83%

Visual Studio 2019 for development on Windows PC

B 16, 16w, 32

Vs Code with SDL for development on PC

B00 x 480 B 16,16 5w, 32

A 2-13 g TERHIE

lvgl » ebike demo

e . EHES =S ol

settings 2023/4/11 12:50 i

lv_drivers 2023/4/11 12:50 rg L= =

gl 2023/4/11 12:50 =

ui 2023/4/11 12:50 g
| .cproject 2022/12/19 418  CPROJECT 37/ 17 KB
[ project 2023/4/11 12:50  PROJECT 3Tf% 1 KB
[ .pydevproject 2022/12/19 418  PYDEVPROJECT ... 1 KB
[ v confh 2023/4/11 12:50 C/C++ Header 26 KB
v drv_confh 2023/4/11 12:50 C/C++ Header 14 KB
[ main.c 2022/M12/19 4:18 C Source 3KB
|| pc_simulator.launch 2022/12/19 418 LAUMNCH 324% 2 KB
= README.md 2022/12/19 418 Markdown File 2 KB

A 2-14 S TREE®REW

2.2.2. 4T HATUUAS
o Eilui B F3sdk i H s¥luban/source/artinchip/lvgl-ui [
* f& ¥ luban/source/artinchip/lvgl-ui/CMakeLists.txt, " AJapp H S HL & Hui
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o M main.c P YA E RSN
o B S PElvel—ui

2
Squareline Studo’E: B Jimage 8 i #&build—inf & F-, 4 R HEBCR BBz 2 5 T LA Z B FEGd s 0], W 22%
base_uizR Bl P, BSOS R png . jpgl T, MOSCHFEEMpng gl R, ERIAS AR 1A

2.3. lvgl—ui

Ivgl—ui /& ArtInChip FF A& 1) —3H THH7R LVGL FAER—4> demo, 175 png. jpg fE{F#ERSFN build—in & 575
X

SYSTEM INFORMATION

43.83MB

ArtinChip

Ivgl—ui —3A4PUA T, DIREALER -
o AR AN DU R AR R R B = DU AR US|
o HORRIGE R
o B SR
* FEHARER
AR SUIH 5 224 T base_ui.c PP Y2 E CVIDEO_PLAYER, BRUACHFTIFIRAS

2.3.1. ¥THlvgl-ui
1 LubantR H 5% N 44T make menuconfig, #FA menuconfig

ArtInChip Luban SDK Configuration --->
ArtInChip packages --->
[*] 1lvgl-ui --->

IRl —uik A vl PR FIAE R (4 8 FH R T ctest_Lvgl
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2.3.2. ThEEEH%
o AT Ll i Iv_conf h ) 72 8 L HE & LVG LI I RES AL

« 7Elv_confh /i B/ EA 72 LLV_COLOR_DEPTH, LV_COLOR_DEPTHH{E AT LAJE3280#16, 43555/ Rargh8888

& X Flirgb5654% 5, LV_COLOR_DEPTHIX & 75 2 FldisH framebuffer (% =15 B O — 2
o HETFAT7E _confh RIENNA T 5 AR ZE 8 3, WIRTFERINE 20722 LT LIS Hvel FE H 5 F
lv_oonﬂjenqﬂanmhq“E@ﬁﬁﬁ[, HHRIA I 22 LB v_conf.hBIA]
2.3.3.1847

& H sk luban/package/artinchip/lvgl-ui/S00lvel T ISR ZIIAIAS, ik )5 23T B R GEHE AR ete/init.d/SO0lvel, FFHLH
lvgl_ui

2.3.4. FTEN% N E E 1]
Ivgl—ui BRI H GRS 2] /devmull, AHATEIR, WHRZEFATIEEAT LITE S00vgl HFA 78 [l &k

# FEMGTED

PID="$DAEMON > /dev/null 2>&1 & echo $!

# FIEDfEEHIERE

PID="$DAEMON > /dev/stderr 2>&1 & echo $!

Ty S ERT A IR, A RBAEAL

make clean
make lvgl-ui-rebuild

2.3.5. LVGLIFTEI R
o TElv_conf.h T IF 7% X #define LV_USE_LOG 1
« MITIFLV_USE_LOGKE, WLIREFTEIRT, BRIAFTENS: B 5 HLV_LOG_LEVEL_WARN

2.3.6. A BT~
o WitV _confh 225 XLV _IMG_CACHE_DEF_SIZESR¥:H| BB A7 K B
o 3BT main.c 5 E LIMG_CACHE_ NUNMEE HI G247 10 & B R sk %

2.3.7. FAHE i BH
o« A
AN[R) DL T VSR E D), T S T tabview

lv_obj_set_size(main_tabview, 1024, 600);
1lv_obj_set_pos(main_tabview, 0, 0);
lv_obj_set_style bg_opa(main_tabview, LV_OPA_0, 0);

lv_obj_t *main_tab@ = lv_tabview_add_tab(main_tabview, '"main page 0");
lv_obj_t *main_tabl = 1lv_tabview_add_tab(main_tabview, "main page 1");

lv_obj_set_style bg opa(main_tabe@, LV_OPA_0, 0);
lv_obj_set_style bg_opa(main_tabl, LV_OPA_0, 0);
lv_obj_set_size(main_tabe, 1024, 600);
lv_obj_set_size(main_tabl, 1024, 600);

lv_obj_set_pos(main_tabe, 0, 0);

lv_obj_set_pos(main_tab1, 0, 0);

FERE

R E Rl image S R B, &4 F Hglobal_bg.pngftipng&l 1, MR 23R AT WA RE 1Ak Ad

static 1v_obj_t *img_bg = NULL;
img_bg = 1lv_img create(lv_scr_act());

sl
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lv_img_set_src(img_bg, LVGL_PATH(global_bg.png));
lv_obj_set_pos(img_bg, 0, 0);

SR B
SR R imagedE PR BIEE, JEpngl€Fr, WLt 22R T A BE A0 48 2E 1 T e

lv_obj_t *sub_image@® = lv_img create(sub_tabo);
lv_img_set_src(sub_image0®, LVGL_PATH(cook_ 0.jpg));
lv_obj_set_pos(sub_image0o, 36, 100);

fake image

fake image NE— AN ELSL K Fr, 3l 065 AT DL A XT— N IR X B TS f0dFalpha, red. green. blue

staic 1v_obj_t *img bg = NULL;
FAKE_IMAGE_DECLARE(bg dark) /&AM ( hg dark# Fr 1524 )

/E IR T — B FE BTG bit31:24 Kalpha #/
FAKE_IMAGE_INIT(bg dark, 1024, 600, 0, 0x00000000);

1v_img_set_src(img_bg, FAKE_IMAGE_NAME(bg_dark)); /1% fake imaged(Hi7

build-in image
build—in image &if 14 $ A B AEREF h R EG, WA FAL U T ESEZE R . hip://lvel.io/iools/
imageconverter

uint8_t circle_white_map[] = {
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Oxff, 0x50, Oxff, Ox7f, Oxff,

........................................................ }3

const 1v_img dsc_t circle_white = {

.header.cf = LV_IMG_CF_TRUE_COLOR_ALPHA,

.header.always_zero = 0,

.header.reserved = 0,

.header.w = 20,

.header.h = 20,

.data_size = 400 * LV_IMG_PX_SIZE_ALPHA BYTE,

.data = circle_white_map,
s
static 1v_obj_t * circle_0 = lv_img_create(img_bg);
lv_img_set_src(circle_0, &circle_white);
lv_obj_align(circle_0, LV_ALIGN_BOTTOM_MID, -16, -28);
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