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. & GPU X & E N

E & tina * X #F 3 # gpu, 4 %|& MALI-400, MALI-T760, PowerVR SGX544,

BHEFE GPU X MNENEODETHE

R40 mali400 fbdev
R16 mali400 fbdev
R18 mali400 fbdev/wayland
R30 mali-t760 fbdev
R311 mali400 fbdev
R331 & gpu

R11 % gpu

R6 & gpu

R58 sgx544 fbdev
R7 & gpu

T7 mali400 fbdev
328 % gpu

X RBRTH, BALT
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3. GPU L &

3.1 GPU+fbdev It &

3.1.1 GPU E L K Rzt &

make menuconfig
--><*> ibraries
--><*>GRU Libraries
-->3%2 mali400-um/mali-t760-um/sgx 544-um /*gpid] #5 4 JE %/
-->Kernél'modules
-->Video Support
-->-*_ kmod-mali-utgard-km. /*gpu 3% 5] */
--><*> kmod-sunxi-disp

0

3.1.2 fbdev Bt &

# I Framebuffer Console Support(sunxi), DISP Driver Support(sunxi-disp2). Framebuffer Console
support 5 Transform Driver Support(sunxi) 2t A fbdev £ BLE #F 8y, X B R 2 T #, #1E /5@ £ # & drm

7

make kernel menuconfig
Device Drivers ¥
-->Graphie§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)

N

X RBRTH, BALT
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.config - Linuxfarmé4 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*

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

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

N
& 2: Console display driver support Iﬁ'ﬁ.fﬁ

.config - Linuxfarmé4 4.4.89 Kernel Configuration
> Device Drivers hics support > Frame buffer Devic > V 0 rt for sunxi
Video support| for sumxi
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M= module < > module capable

[§] Framebuffer Console Support(sunxi)

<*> DISP Driver Support(sunxi-disp2)

<*>  HDMI Driver Support(sunxi-disp2)

< > TV Driver Support(sunxi-disp2)

< > UDPO 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)

[1] composer support for disp driver(sunxi-disp2)

S
., & ¢\\A .\\" ~&\v
§m < Help > \§%\Save > < Loa&%\

& 3: Video support for sunxi & 51

BOAH gpu T B X # W B RE R Z fbdev, w R E A A wayland 2 RER, FEH#HTTERE (F
&: wayland 2 7% r18 T & X #)

2 SRR, BNL R 4
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3.2 GPU+wayland ft & :

PLRIS F& M, EEBMET W T: cairo & wayland 1K B # #,

3.2.1 GPU ZE L K Rzt &

make menuconfig

--><*>[ ibraries
--><*>GPU Libraries
-->-*- malid00-um/mali-t760-um/sgx S44-um /*gpu ] FRVE JE */ N
-->Kernel médules &Q
Kernel modules N

-->Video Support
--><*> kmod-mali-utgard-km /*gpu % 5 */
-->< > kmod-sunxi-disp /*gpu £ | fhdev el 35 51 */
--><*> kmod-sunxi-drm /*& & DRM*/

.config - Tina Configuration
—+Kernel modules —+Video Support
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
[ 1 excluded <M> module < > module capable

PHM Backlight

Framebuffer support
mod- fb-cfb-copyarea Framebuffer software copy area support
kmod- fb-cfb-fillrect Framebuffer software rectangle filling support
kmod-fb-cfb-imgblt Framebuffer software image blit support
kmod-fb-sys-fops Framebuffer software sys ops support
kmod . Framebuffer Co Q@ e support
RMQ&nali—utgard—km.. Mali Utgard Device Driver
< > @ﬁd-sunxi—disp.... N s -disp support
-* W mod-sunxi-drm. .. > &unxi-drm support
< > kmod-sunxi-hdmi sunxi-hdmi support
lkmod- sunxi-uvc sunxi-uvc support
kmod- sunxi-vfe sunxi-vfe support
kmod-video-core Video4Linux support

>
>
>
>

<
<
<

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

& 4: Kernel modules fit. &

SRR B TH, B K
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3.2.2 wayland fit. &

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-protecols N
<*>weston
-->[ J:Enabel dbus support
-->[ ] Enabel weston-launch linux pam support
-->[*] Enabel opengl es support
-->[ ] Enabel fbdev compositor support
-->[*] Enabel drm compositor support
-->[ ] Enabel lcms supports support
-->[ ] Enabel junit xml support
-->[ ] Enabel demo clients install

T EY B E T T BB R

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

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= no{:lule < > module ca\pable
O O J\

Q
S

-- - libcairo

[1] §\ nable cairo postscript support

[*I\\’ tnable cailro pdf support

i Enable cairo png support
tnable script support
tnable cairo svg support
tnable calro tee support
Enable cairo xml support

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

& 5: Cairo 1% T

SRR B TH, B K
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.config - Tina Configuration
= Wayland

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

<*> glmark2 glmark2 is an OpenGL 2.0 and ES 2.0 benchmark
[1] Enabel fbdev support (NEW)

[*] tnabel wayland support (NEW)

-*- wayland..

-*- wayland

<*> weston.... Weston is the reference implementation of a Wayland compositor

Q
R ¥
N A N
R <select>) < Help > 3% save >
la\

Kl 6: Wayland &

.config - Tina Configuration
—MWayland —weston.... Weston is the reference implementation of a Wayland compositor
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
[ 1 excluded <M= module < > module capable

-- weston.... Weston is the reference imp
dbus support (NEW)
weston-launch 1inux pam support (NEW)
opengl es support (NEW)
fbdev compositor support (NEW)
drm compositor support (NEW)
lcms support (NEW)
junit xml support (NEW)
demo clients i&@tall (NEW)

O
N\
N

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

& 7: Weston 1% T

X RBRTH, BALT
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3.2.3 it & DRM

#n R menuconfig & # ¢ & £ Fl DRM 1E % 53, BT W%+ B\ A FBDEV, FTULEZEFUHRE A
WEE, Hi£#E F DRM WE &, 7 menuconfig #YFL E # BUH kmod-sunxi-disp, #% I kmod-sunxi-drm,
RISFEXEHME TEHMET, TRAEITX —PNTHIR, AP eBARZAEHAMEHRTUT
w4, LLRIS B 46, I B 2 A R18 & # DRM //BLJH i £ 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 D
--><> Support for frame bufter devices &Q
-->Video support fox sunxi &
-->[ ] Framebuffer Console Support(sunxi)
--><> DISP Driver Support(sunxi-disp2)
-->Console display driver support
--><> Framebuffer Console support
-->Character devices
--><> Transform Driver Support(sunxi)
#% + DRM g &
Device Drivers
-->Graphics support
--><*> Direct Rendering Manager (XFree86 4.1.0 and higher DRI support)
--><*> DRM Support for Allwinnertech SoC A and R Series
X RBRTH, BALT 8
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.config - Linux/armé64 4.4.85 Kernel Configuration

-pevice Drivers -Graphics sygppor —/———™A™m@m™M™M——-——MMM———————————————————————
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

GPU support for sunxi ---=>
<*> Direct Rendering Manager (XFree86 4.1.0 and higher DRI support) --->
[ ] Allow to specify an EDID data set instead of probing for it (NEW)

12C encoder or helper chips --->

virtual GEM provider (NEW)

DisplayLink (NEW)

i Interface Bridges --->

DRM Support for Allwinnertech SoC A and R Series ----

Support the sunxi rotate device

csupport the sunxi hdmi device

“rame buffer Devices --->

facklight & LCD device support ----

console display driver support --->

dootup logo ----

g & &

N W\ N
§\\ <E@> < Help > &Save>
o Fa\

& 8: DRM & T

# _F DRM Z Jg, ZE 7% tina/target/allwinner/ 77 % % #/configs/sys_config.fex U5 F output_type #J
&, 1A framebuffer, 0 7~ F . £ DRM NUHBE K& 0,

[boot_disp]
output_disp=0
output_type =0
output mode =4

3.3 GPU demo Tt &

make menuconfig
--> <*>Utilities
--><*> opengles_demo /*gpurr %/
--><*>ShaderYUVtoRGB /*F| il gputd yuv3k 4 # % 1 reb B 95 %/

make menuconfig
--><*>Wayland
--><*> olmark2 /* 7] i #gpuE A1 MK LA, W gpulk GE*/

SRR B TH, B K 9
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-->[*]Enabel fbdev support (NEW) /*fbdevFiwayland — % —EI ¥, wayland 2 8 FEr18_E E (£ A */
-->[]Enabel wayland support (NEW)
O
&Q
Q
Q
N &
N
QQ
N El g
2 ERBEHMAFTH, RIXL K 10
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4. GPU B k44

package/kernel/gpu-km/ & | 5k % ¥ GPU M 4% W 5 R &

package/libs/gpu-um = Jfl & B 2 gpu FE, XM XX BEBERME T WA %iF T A& glibe 3t musl LA
F/Nib 2 lib64, # T fbdev B wayland #7 gpu &

4.1 0 EF L EF gpu

( , S(Filter
GPU_TYPE:=mali400

ifeq ( , S(filter
GPU_TYPE:=mali-t760

ifeq ( , S(filter
GPU_TYPE:=sgx544

B 9: %A FF & & gpu

tn b K, 7 package/libs/gpu-um/Makefile # b [E {1 B 7 fmF & 7 4% #R B 7]

SRR B TH, B K 11
Copyright © 2019 Allwinner Technelogy. All rights reserved.



Auwiner
C B

5. GPU /% g 1

5.1 M4k T E glmark2

gpu JE A7, EERZBELNMR T E glmark2 k45 EF, HEF gpu WEFE,

Tina ¥ 1B F & ¥ L E MR 77 %k ERF Wayland BT &, R glmark2+fbdev # 1T
ﬁ *tF 4 wayland 89-F &, BEF LUE A glmark2+fbdev AT MK, 7] L3 3T glmark2+wayland+drm
FAT MK

glmarkéiéﬁ~/%ﬂiwﬁ ERELENAEMER 2D fn 3DE KA E, &£ FPS (8
Wig) B A B R . R EFTE DI P fpsﬁ'tﬁ'%rgpuﬂ’] 4%, FEM IR 4 KA, glmark
LBR— MoK, REWLI RN ZETERAN GPU., BRABL FEE, SREATNREH2H -
Bl. BEYHILRFLETEBLEEN. TUKREFESL K ﬁglmark FEFH 0%

HER, gimark 7 # A2 EYERENARRMEN K. AE=ZKNAFTURH, 2HAHL>
ERT. B, BAE CPU A B 4 fm ik gy AL 25 ¥ g8 5 A& + % CPU (X GPU By 4L & 48 F

5.2 glmark2 ft &

WTHHEE, glmark2 £ tina F #8671 gpu 14 &k 2 F & 77 i 89 B A

make menuconfig
--><*>Wayland
--><*> glmark2 /* ¥ Fl fgpulE 71 MR AR, Mgputt g +/
-->[*]Enabel fbdev support (NEW) /*fbdevFiwayland — % —E1 ¥, wayland 2 8 FEr18 L E (£ R */
-->[]Enabel wayland support (NEW)

5.3 MR 77 i

/NS ZAT AL F A2 7 glmark?2

2R B TH, BALT 12
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Jglmark2-es2-tbdev

ey
Jglmark2-es2-wayland
EEMAXERLRE
glmark?2-es2-fbdev --help

wER

PR WRARBERERXENY

> A §E AT framebuffer 77 A /N

Jglmark2-es2-fbdev --resolution XXX XXX

XE%/}EJE%
b7

—

% B g ddr 89 IR ],
BREFUEAEFEREE D HEREMR A,

B 5l 2 a8 1% B8 oK B o B AL 4096x4096, E 523 GPU

Jglmark2-es2-tbdev --off-screen ./glmark2-es2-fbdev --off-screen --resolution XXX XXX

THEZER,

OpenGL Information
GL_VENDOR: ARM
GL_RENDERER:  Mali-400 MP
GL_VERSION OpenGL ES 2.0

[build] use-vbo=false: FPS: 59 FrameTime:
[build] use-vbo=true: FPS: 59 FrameTime:
[texture] texture-filt

[texture] texture-filt inear:
[texture] texture-filt iipmap: FPS: 60 FrameTime:
[shading] shading=gouraud: FPS: 59 FrameTime:
[shading] shading=blinn-phong-inf: FP
[shading] shading=phong: FPS: 60 FrameTime:
[shading] shading=cel: FPS: 59 FrameTime: 16.949 ms
[bump] bump-rende gh-poly: FPS: 60 FrameTim
[bump] bump-render=normals:

16.949 ms

] DLE H glmark2 score B 3% (8 & Wi HY 45

16.
FPS: 59 FrameTime: 16.949 ms

HAEHMA, gpu tEREASET,

16.667 ms

16.949 ms
59 FrameTime: 16.949 ms
16.667 ms

667 ms

FPS: 59 FrameTime: 16.949 ms
FPS: 26 FrameTime: 38.462 ms

60

FrameTime: 16.667 ms
: FPS: 20 FrameTime: 50.000 ms

: Requested MapBuffer VBO update method but GL_OES_mapbuffer is not supported!
[buffer] columns=200: alse:update-dispersion=0.9:update-fraction=0.5:update-methor
[buffer] columns=20( alse:update-dispersion=0.9:update-fraction=0.

: Requested MapBuffer VBO update method but GL_OES_mapbuffer is not supported!

] columns=200:interleave=true:update-dispersion=0.9:update-fraction=0.5:update-method=map: Unsupported
] speed=duration: FPS: 59 FrameTime: 16.949 ms
: FPS: 59 FrameTime: 16.949 ms

: SceneTerrain requires Vertex Texture Fetch support, but GL_MAX_VERTEX_TEXTURE_IMAGE_UNITS is O
[terrain] <default>: Unsupported
[shadow] <default>: FPS: 59 FrameTime: 16.949 ms
[refract] <default>: FPS: 18 FrameTime: 55,556 ms
[conditionals] fragment-step: : 59 FrameTime: 16.949 ms
: 59 FrameTime: 16.949 ms
: 60 FrameTime: 16.667 ms
: FPS: 59 FrameTime: 16.949 ms

[function] fragment-complexity=medium:fragment-step:
5

[loop] fragment-loop="
[loop] fragment-steps

alse:fragment-step:
fragment-unifori

59 FrameTime: 16.949 ms
59 FrameTime: 16.949 ms
FPS: 60 FrameTime: 16.667 ms

[loop] fragment-steps=5:fragment-unifo : FPS: 59 FrameTime: 16.949 ms

& 10: Imark2 3% $ 4E

X RBRTH, BALT
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£ Fl wayland % 7~ 53, % B SEIEAT weston

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 &
# A

weston --backend=fbdev-backend.so --tty=1 --idle-time=0 &
In R B A [dev/shm/ X &, F 20 QU B w]

54T glmark2, T 7 &3 ## | wayland ./glmark2-es2-wayland

54 &% GPU & H %

1 /ML 31 /sys/kernel/debug/mali0 ¥ 72 T, #4T while true; do cat gpu_utilisation; sleep 1; done X /> 4
A LLSE B EY AT gpu HEAT M 4R . 0 T AT R

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

K11 gpu £ Fl %

55 %% GPU & %

cat sys/class/regulator/dump

5.6 &% GPU & &

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

SRR B TH, B K 14
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5.7 glmark2 4% 4 A7

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

AR TR & (vbo) A F, SR Hrmig A 59, & — i 16.949ms ***

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

R RSB R T A A X BV B, texture-filter=nearest #x ¥T & K £ texture-filter=linear % M %
FE**E (3)[texture] texture-filter=mipmap: FPS; 60 FrameTime:16.667 ms

SR BT IR R

3k ok

(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

RN E B E B B WA ® 7 A, shading=gouraud: X = A @ L& AT E B H#HAT &M EE T
shading=blinn-phong-inf: *f = f & t & M1 & % & #1741, IR phone 481, shading=phong: I = f
B _E AT B % & #H 1T %6 8 shading=cel: 1 8 4o ***

(5)[bump] bump-render=high-poly: FPS: 60. }\TrameTlme 16.667 ms
[bump] bump-render=normals: FPS: S%ZFrameTlme 16.949 mg
[bump] bum})«renderhelght FPS:; 59‘FrameT1me 16.949:ms

Q

FORW B A B R R, BAETHEE LW E L

[effect2d] kernel= 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,.FPS 26 FrameTime: 38.462 ms

FR 2D SR JE R Hkx

X RBRTH, BALT 15
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(7)[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: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
& B 8 *** (9)[refract] <default>: FPS: 18 FrameTime:55.556 ms
FON KA, ITAT I

(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

X RBRTH, BALT 16
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6. GPU |5] 2 i st

eglGetError() = 0x3003:bad alloc

Bl #: AT gpu UMK A 77, 4R TEE 4: eglGetError() = 0x3003:bad alloc

# & 77k &% tina/target/allwinner/astar-parrot/configs/sys config.fex U i% & #7 led B9 A /N led x
Fled y, WA

[ Llcd®_para]
lcd used

lcd _driver_name

K 12: gpu # 1% bad alloc

iZ 4T opengles_demo --width 480 --height 800 % & Fy width F7 height 7~ g8 K T led B9 2 3 X

B AL B FH: 2 FE AR E B surface A B led B9 4 3 R K 5 B HY & 1F surface % & * bad native

windows**
Rl R 77

WE A TR Rk, AMERREREE R 15F T logo £EFEH, 2. BB
log, DISP 3% 2 T & .8 ¥ #6145 9 )& Bl & display B A% L85 1%, § 3 opengles 7£ 3% B display
WE MR 4. Z A R30 D H#E | X AL, & R30 89 IF AL logo AN TK B Fr = 2 framebuffer )
B & =T, opengles_demo 3k B fb Y fe 417, *** H v A &l

1. # & mali.ko & & /m

2. %6 Fam L s IR, B 4 H BHE L gpu, A AnASEh EIR AR B A AR R

3. R disp B ™A KRB A F

4. B 7 tina ZE F HH mali400 % = 84 gpu X # wayland, £ ¥ & 5 gpu % F *f # wayland, H
wayland 2 7 R18 T & X .

SRR B TH, B K 17
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7. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This datasheet neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of anykind, including fitness for any

particular application.
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