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Bal tina F3Z#F 4 # gpu, £5IF MALI-400, MALI-T760, PowerVR SGX544,GE8300

GPU %213 GPU &S  opengles likd&s opencl hka&x vulkan hRZs

Mali Utgard  Mali-400 1.1/2.0 A= -z s
Mali Midgard Mali-T760 1.1/2.0/3.0/3.1 1.1/1.2 1.0
IMG SGX SGX544 1.1/2.0 1.1 AZHF

IMG RGX GE8300 1.1/2.0/3.0/3.1 1.0/1.1/1.2 1.0/1.1

GPU 5 EEREYFE XA E LR

Mali-400 R40/R16/R18/R311/T7 fhdev, 3% R18' F&E L wayland
Mali-T760 R30 fodev

SGX544 R58 fbdev

GE8300 MR813/R818 fbdev

%8 GPU R331/R11/R6/R7/R328
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4.1 GPU+fbdev BCE

4.1.1 GPU EUNIKcHECE

make menuconfig
--><*>Libraries
--><*>GPU Libraries
-->-*%- mali400-um/mali-t760-um/sgx544-um/ge8300-um /*gpuBIFRAERE*/
-->Kernel modules
-->Video Support
-->-*- kmod-mali-utgard-km. /*gpulRzp*/
REMIgpuB 53¢ kmod-mali-midgard-km/kmod- sgx544-km/kmod-ge8300-km

MR813 ARi4EH, RIS EEEFEA OpenGLES H1{#A OpenCL, MIRE FEMNEE.
MRIEARAEFEFHE GPU B9 OpenGLES ERINGE, RFEEMFMA OpenCL i+ &EINAE, FHItbi
AR, MTHREENIE, EEEWNT:

make menuconfig
--><*>libraries
--><*>GPU Libraries
--><*> libgpu-opencl /*gpuBItTiERE*/

-->Kernel modules
-->Video Support
-->-*- kmod-ge8300-km-opencl /*gpulRzf*/

4.1.2 fbdev ECE

it & Framebuffer Console Support(sunxi). DISP Driver Support(sunxi-disp2).
Framebuffer Console support 5 Transform Driver Support(sunxi), 2XiA fbdev 2E&

ey, XERRTHE, HEEEERMA drm,

make kernel menuconfig
Device Drivers
-->Graphics support
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-->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)

.config - Linux/arm64 4.4.89 Kernel Configuration
> Device Drivers > Graphics support > Console disp driver support
Console display driver 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

(80) Initial number of console screen columns

(25) Initial number of console screen rows
E*

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

.config - Linux/arm64 4.4.89 nel Configuration
> Device Driver Graphics s ort > Frame buffer Devices > Video support for sunxi
| 4 support for sunxi
Arrow keys igate the menu. selects submenus ---> (or empty submenus ----).
Highlighted ters are hotkeys. gssing <Y> includes, <N> excludes, <M> modularizes
features. P <Esc><Esc> to exip, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded Ule 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 >

4-2: Video support for sunxi &I

1% GE8300 2 S5H) GPU,(BRifEALLE S gpu RE mr813 # r818 &) *FEECE LI
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T RYEIN:

make kernel menuconfig
Device Drivers
--> Graphics support
-->GPU support for sunxi
-->[*] GPU PM OPP

FRIANEY gpu ELEXIZHEREZRE fbdev, MIREFFH wayland ERER, FEHITTEHERE
(GEE: wayland 2% r18 F&5%#) .

4.2 GPU+wayland AZE .

LI R18 FEAG, FEBRBINIT: cairo & wayland fK§iHIE,

4.2.1 GPU EURIKcHECE

make menuconfig
--><*>libraries
--><*>GPU Libraries
-->-%- mali400-um/mali-t760-um/sgx544-um/ge8300-um /*gpuBItRHERE*/
-->Kernel modules
Kernel modules
-->Video Support
--><*> kmod-mali-utgard-km /*gpudRzh*/
-->< > kmod-sunxi-disp /*gpuf#ffbdeviyIRzh*/
--><*>kmod-sunxi-drm /*EZE&EDRM*/

$t%¢ GE8300 2 SH GPU,(BrifEALLESH gpu 28 mr813 M r818 ¥ &) EHFEAE LIl
THYET:

WRAFRE © BseEREROERAE. RE—TNF 6
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.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

PWM 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
Mmod-fbCON. .o iiuiessnsenssnssnssnsasnsnsnsss 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-uvc support
mod-sunxi-vfe sunxi-vfe support
mod-video-core Video4lLinux support

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

4-3: Kernel modules &

make kernel_menuconfig
Device Drivers
--> Graphics support
-->GPU support for sunxi
-->[*]/ GPU PM OPP

4.2.2 wayland &

Libraries
-->cairo
-->-*. 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
-*-Wayland
-*-wayland-protocols
<*>weston
-->[ ] Enabel dbus support
-->[ ] Enabel weston-launch linux pam support
-->[*] Enabel opengl es support
-->[ ] Enabel fbdev compositor support

IR © HiB2EREROBIRAR. RE—INF 7
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-->[*] Enabel drm compositor support
-->[ ] Enabel lcms supports support
-->[ ] Enabel junit xml support

-->[ ] Enabel demo clients install

EEMNEETY T EFRR:

.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 postscript support
cairo pdf support

cairo png support

script support

cairo svg support

cairo tee support

cairo xml support

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

4-4Cairo EIN

.config - Tina Configuration
- 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 < > medule capable

glmark2 is an OpenGL 2.0 and ES 2.0 benchmark

nabel wayland support (NEW)
- wayland
-*- wayland-protocols protocols
<*> weston.... Weston is the reference implementation of a Wayland compositor

<%=
[] nabel fbdev support (NEW)
[*]
-%

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

4-5: Wayland #%£I0

WA © BSEERERHERAE. RE—TF 8
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.config - Tina Configuration
- Wayland - weston.... Weston is the reference implementation of a Wayland compositor

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 >

4-6: Weston 1IN

4.2.3 & DRM

MR menuconfigsZFEHZ A DRM EARIR, ATFHZFEIAER FBDEV, FrLASERUHE
BEANEE, Bi%EE Lt DRM WEEE, £ menuconfig WECEFEUH kmod-sunxi-disp, %k
kmod-sunxi-drm, R18 FEEBMEE TENED, FRERTX—NTHNTE, HMFEEE

KELMBmEE. HITUTHEL, U R18 ALl BMERE R18 i DRM,

MY E%E$E Framebuffer Console Support(sunxi). DISP Driver Support(sunxi-disp2).

Framebuffer Console support 5 Transform Driver Support(sunxi)

make kernel menuconfig
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)

%t DRM EC&E
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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

.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)

isplayLink (NEW)

isplay 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 > | < Load >

& 4-7: DRM &I

¥t DRM 2[5, Ef&K tina/target/allwinner/75 %% #f/configs/sys config.fex X5 out-
put type B9{&, 1 £/ framebuffer, 0 &M, A DRM NEXRL 0o

[boot disp]

output disp = 0
output type = 0
output mode = 4

4.3 GPU demo Bc&

make menuconfig
--> <*>Utilities
--><*> gpu-sample /*gpumfil*/
--><*>opencl_demo /*opencUNK{AGI*/
--><*>opengles_demo /*openglesillistAfFI*/

IR © HiB2EREROBIRAR. RE—INF 10
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make menuconfig
- -><*>Wayland
--><*> glmark2 /*a]AffgpuE/TMIRNEZAE, Mg

ax*/
-->[]Enabel wayland support (NEW)

pUSBHY

gk, ElMiKopengleltrE*/

-->[*]Enabel fbdev support (NEW) /*fbdev#lwayland—3%—ENE], wayland RAEEr18 _LEfE

WRAFRE © BseEREROERAE. RE—TNF

11



@LWIMIER
% B W

package/kernel/gpu-km/ @4 iE GPU RIZIK &L,

package/libs/libgpu BAXREIRE gpu F, XM XHEEmMRME T HMH4mIEFLRE glibc 3 musl
BUKz/lib 2% 1ib64, EF fbdev 3 wayland Y gpu . MR813 & package/libs/libgpu-
opencl BAXERE gpu .

5.1 AMFHFEEE gpu

(

:=mali4ee
ifeq (

:=mali-t760

ifeq (

1=50x544
ifeq (

:=ge8300

5-1: FHIFFEBIEE gpu

LB, 7 package/libs/libgpu/MakKefile & _EEIERINF &HZFREIA],

WRINFE © HRB2ERRRNERAR. RE—IF 12
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6.1 MiXTH glmark?2

gpu EAME, FEREINATE glmark2 REFER, HEE gpu HNERE,

Tina FAREF AT LUEERNE A5%: E:8F wayland BFEE, FeEFEA glmark2+fbdev
#HITMWIL, FE wayland BWF G, BERTLUER glmark2+fbdev #1705k, A LUES
glmark2+wayland+drm #47llix,

glmark 2E17T—&%5)Mix, TFRELEWABEFMIEN 2D M 3D EFMzhE, AR FPS
(E0miz) HAXNERE L. REEFREMRXHPFEYE fps RitHE gpu M. TEMIXLE
kB, glmark KET— N0, RENSHEZRTERAN GPU, RELBHFEE, §XiE
TN EBEMAE. EEHIFRELESCERN. FIUREREZXIETT glmark, FEFY
DER

S, glmark ZEFEERMENREE VL. MBEZXNARATUEL, SBERE
£iRS. N, AEE CPU MgHEMHMEIHRFTEESREFREF CPU R GPU K234
=

6.2 glmark?2 AicE

NTEMECE, glmark2 ZE tina PFERNIR gpu 1EREEED MBI,

make menuconfig
- -><*>Wayland
--><*> glmark2 /*alAfigpuEMARAE, Mgpulksae*/
-->[*]Enabel fbdev support (NEW) /*fbdev#lwayland=3%&—Bl®l, wayland RAETEr18 LMEfE
B*/
-->[]1Enabel wayland support (NEW)

6.3 M7 E

EERIEITN AERF glmark2,

IR © HiB2EREROBIRAR. RE—INF 13
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./glmark2-es2-fbdev

HE,

./glmark2-es2-wayland

EENASHERE,

glmark2-es2-fbdev --help

BEOHER. NMEFERERERXENSHEREKRT framebuffer BIK/

./glmark2-es2-fbdev --resolution XXX XXX

REERER. XERAT ddr BIRE, BRIRERENRAMNZHERI 4096x4096, ELM
GPU ZREISHE A UERABRERER D PRRE R,

./glmark2-es2-fbdev --off-screen

./glmark2-es2-fbdev --off-screen --resolution XXX XXX

TERER, FILUEL glmark2 score FHMERNIXNER, HEMAK, gpu ML,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 14
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OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-400 MP
OpenGL ES 2.0

[build] use-vbo=false: FPS: 59 FrameTime: 16.949 ms

[build] use-vbo=true: FPS: 59 FrameTime: 16.949 ms
texture-filter=nearest: FPS: 59 FrameTime: 16.949 ms
texture-filte : FPS: 59 FrameTime: 16.949 ms
texture-filte FPS: 60 FrameTime: 16.667 ms

shading=phong: FPS: 60 FrameTime: 16.667 ms
shading=cel: FPS: 59 FrameTime: 16.949 ms

[bump] bump-render=high-poly: FPS: 60 FrameTime: 16.667 ms
[bump] bump-render=normals: FPS: 59 FrameTime: 16.949 ms
[bump] bump-render=height: FPS: 59 FrameTime: 16.949 ms
[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 59 FrameTime: 16.949 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 26 FrameTime: 38.462 ms
[pulsar] light=false:quads=5:texture=false: FPS: 60 FrameTime: 16.667 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS: 20 FrameTime: 50.000 ms
[desktop] effect=shadow:windows=4: FPS: 59 FrameTime: 16.949 ms

: Requested MapBuffer VBO update method but GL_OES_mapbuffer is not supported!
[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-method=map: Unsupported
[buffer] columns=200:interleave=false:update-dispersiol 9:update-fraction=0.5:update-method=subdata: FPS: 45 FrameTime: 22.222 ms

: Requested MapBuffer VBO update method but GL_OES_mapbuffer is not supported!
[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction=0.5:update-method=map: Unsupported
[ideas] speed=duration: FPS: 59 FrameTime: 16.949 ms
[jellyfish] <default>: FPS: 59 FrameTime: 16.949 ms

: SceneTerrain requires Vertex Texture Fetch support, but GL_MAX_VERTEX_TEXTURE_IMAGE_UNITS is 0
[terrain] <default>: Unsupported
[shadow] <default>: FPS: 59 FrameTime: 16.949 ms
[refract] «default>: FPS: 18 FrameTime: 55.556 ms
[conditionals] fragment-step: ertex-steps=0: FPS: 59 FrameTime: 16.949 ms
[conditionals] fragment-steps=. : 59 FrameTime: 16.949 ms
[conditionals] fragment-step: 3 : 60 FrameTime: 16.667 ms
[function] fragment-complexity=Llow:fragment-steps=5: FPS: 59 FrameTime: 16.949 ms
[function] fragment-complexity=medium:fragment-step: : FPS: 59 FrameTime: 16.949 ms
[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 59 FrameTime: 16.949 ms
[loop] fragment-steps=5:fragment-uniform=false:vertex-step: : FPS: 60 FrameTime: 16.667 ms
[loop] fragment-ste FPS: 59 FrameTime: 16.949 ms

6-1: glmark2 Nz £54E

£ wayland ER/GHH, HE2/mIET westons

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 &
qE

weston --backend=fbdev-backend.so --tty=1 --idle-time=0 &
NREH/dev/shm/XXHF, FohtlEEIR]

51T glmark2, ER/EHHERA wayland

./glmark2-es2-wayland

IR © HiB2EREROBIRAR. RE—INF 15



@ LWIWER
g MXHEER: WE

6.4 &F GPU #EAX

6.4.1 mali400

/)WY /sys/kernel/debug/malif&f2 T, ifTwhile true; do cat utilization gp pp; sleep 1; done
XA S A LB AR g puit T IE iR,

W TEPRfR:

root@TinalLinux:/sys/kernel/debug/mali# while true; do cat utilization_gp_pp; sle

6-2: gpu fEAZE

6.4.2 mali-t760

/Wi / sys/kernel/debug/mali® B8ET,H1F while true; do cat gpu utilisation; sleep 1; done
XANErS A LARETHIRT gpu #HATHEIE.

6.4.3 sgxb44

BRiRZgEEL gpu FARNEND, FERTE.

6.4.4 ge8300

£/ \Wlim/sys/kernel/debug/pvr B&E T status 7=, 17!

while true; do cat status; sleep 1; done

WRAFRE © BseEREROERAE. RE—TNF
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MTELTREENAS, MNRZEIET gpu NUIRAS, NETRNRBSOTEL, EREER
Do BT gpu MAFIZE, ETSHNABNTE 2, SEEAXNER.

6-3: status TEARA 1

6-4: status TERZA 2

6.5 &F GPRU #iiF

6.5.1 mali400

cat /kernel/debug/clk/pll gpu/clk rate

IR © HiB2EREROBIRAR. RE—INF 17



@LW/MIER
KRER: W

6.5.2 mali-t760

cat /kernel/debug/clk/pll gpu/clk rate

6.5.3 sgx544

cat /kernel/debug/clk/hosc/pll gpu/clk rate

6.5.4 ge8300

cat /sys/kernel/debug/sunxi_gpu/dump

6.6 &F GPU HJE

cat sys/class/regulator/dump

6.7 & GPU EE

while true; do cat /sys/class/thermal/thermal zoneO/temp; sleep 1; done

IR © HiB2EREROBIRAR. RE—INF 18
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6.8 glmark2 S92

(1) [build] use-vbo=true: FPS: 59 FrameTime: 16.949 ms

BIRTNAXR (vbo) M, SR EHmiEN 59, FH—mi 16.949ms

(2) [texture] texture-filter=nearest: FPS: 59 FrameTime: 16.949 ms
[texture] texture-filter=linear: FPS: 59 FrameTime: 16.949 ms

DR EUIE S EN MR R B IZEE, texture-filter=nearest H&iF 5 X ¥ texture-
filter=linear £ X

(3)[texture] texture-filter=mipmap: FPS: 60 FrameTime: 16.667 ms

SOIRIRGHR R

(4) [shading] shading=gouraud: FPS: 59 FrameTime: 16.949 ms
[shading] shading=blinn:phong-inf: FPS: 59 FrameTime: 16.949 ms
[shading] shading=phong: FPS: 60 FrameTime: 16.667 ms
[shading] shading=cel: FPS: 59 FrameTime: 16.949 ms

RIAEREGBENERA N, shading=gouraud: = Et%’ﬂ IR EHITERMEEE
It. shading=Dblinn-phong-inf: W=AE LB NMTNREL#ITHHEE, IR phone MM
shading=phong: W=AHE L& TNRELHTTIEE shading= cel RiBESR

(5) [bump] bump-render=high-poly: FPS: 60 FrameTime: 16.667 ms
[bump] bump-render=normals: FPS: 59 FrameTime: 16.949 ms
[bump] bump-render=height: FPS: 59 FrameTime: 16.949 ms

M LBRESRVERER, SRS SMEIER Lo

(6) [effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 59 FrameTime: 16.949 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 26 FrameTime: 38.462 ms

13§T 2D QXEE/E' o=
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(7) [pulsar] light=false:quads=5:texture=false: FPS: 60 FrameTime: 16.667 ms
[desktop]lblur-radius=5:effect=blur:passes=1:separable=true:windows=4:FPS:59FrameTime
:16.949ms
[desktop] effect=shadow:windows=4: FPS: 212 FrameTime: 4.717 ms
[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-
method=map: FPS:52 FrameTime: 19.231 ms

(8) [shadow] <default>: FPS: 59FrameTime: 16.949 ms

Pt =yt

(9)[refract] <default>: FPS: 18 FrameTime:55.556 ms

KRR, ot

(10) [conditionals] fragment-steps=0:vertex-steps=0: FPS:.427 FrameTime: 2.342 ms
[function]fragment-complexity=medium:fragment-steps=5:FPS:51FrameTime:19.608ms

[Loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 59 FrameTime: 16.949 ms
[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5:FPS:60FrameTime:16.667ms
[Loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 59 FrameTime: 16.949 ms

RTHBRIRERE,
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eglGetError() = 0x3003:bad alloc
BIEL: 1T gpu BN AG, RERTEEN: eglGetError() = 0x3003:bad alloc

fR)R 7575 &EF tina/target/allwinner/astar-parrot/configs/sys config.fex X#igER lcd
BAK/ 1ed x M led y, WE:

[ lcd@_para]
lcd _used

lcd _driver_name

7-1: gpufaix bad alloc

i51T opengles demo -width 480 -height 800 &Y width #1 height FEEAXTF lcd BY ##
%,

mERE: 2RAISER surface bR S lcd R HEASHBIRIE surface KK,
bad native windows
BRRAE:

tein R —Ag T 2R IREhR N, AMERIEshNEREMID 1. HEFV logo BRBIEE, 2. &R
o log, DISP EREERIRE. WHEIREHENRERERE display BE#BHEIR, S opengles
7E3REX display FOEMAHEH S, ZBI7E R30 EEEFEXMIER, 2 R30 BIFFH logo BBk
BH S framebuffer BEM L4 Tk, opengles demo FREX b BYE BEiR,

He ).
e 1. & mali.ko 2EMNE,

o 2. {iRFIILEEEBIR, ANBRRE gpu, FINBENEIRMNAEBRARER,
e 3. IR disp ETRBXMIEFNEE,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 21



( Auwiner
NHEER: W

e 4. BHAI tina FHRE mali400 B SH gpu X#F wayland, EEE S gpu ZEXTE way-
land, H wayland R1E R18 F &%,

R
\,\“"“ﬂe
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E{E =R

WRAXFAE © 2020 HKiEEERHRHDBRAT. 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
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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
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