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B#j tina F%$F 5 MES gpu, 25IE MALI-400, MALI-T760, PowerVR SGX544, Pow-
erVR GE8300

GPU Z#y GPU 2% opengles hk4&< opencl kk2ds vulkan hgZs

Mali Utgard  Mali-400 1.1/2.0 A= -z
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 A2

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

GPU &= ERENFES XHERE O ISR

Mali-400 R40/R16/R18/R311/T7 fbdev, RE R18 F&EINZ#F wayland
Mali-T760 R30 fbdev

SGX544 R58 fbdev

GE8300 MR813/R818 fbdev

%48 GPU / R331/R11/R6/R7/R328
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GPU MUA&AN1EAE

3.1 Mali-400 MP

o XZRE—MIRMLZLIM Mali GPU, Mali-400 GPU al¥ BE 1-4 1%, SR LE T
& OpenGL ES2.0 1ENZ#% GPU, T FRRINEMNSTEHFE, Mali-400 GPU ZR{RAL
FigENEIE GPU, BEEMTE R MmN mali400 Z 2 iz, TEZEEMER mali400
HYZRIE

MTEZ Mali-400 MP2 1E42

arm
MALI™-400

Vertex processor

Memory management unit

L2 cache

AMBA® 3 AXI3

3-1: mali400-MP #EZ
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WTER Mali-400 MP #1g

FLAS

WiE i1 it
REE AfZAA, 4%5%# L g EMEETE,
16X AA, 16x AATE F R A FT LR BRI,
APIEIF OpenGLES 1.1/2.0, FERFF—RAESRN2D / 3IDEREAER.
BEEO AMBAAXI, FEsMhain SEEE mAEP,
ZiRETE 8KB - 256KB, W ER AR AR AP REL2ER,
BIZRS MMU, HEEEET.
B SR FEJER T B IPEE BN/ S

3-2: mali400-MP Fit&

3.2 Mali-t760 MP

ST

o THEEINMESE: Mali-T760 EAMTEZRERTEZMIRIT, AlRBHEHENITEERERE, FHIR5
FE BRI EINEE.

o T RM: kitt, ERMW L2 EEHERR Mali-T760 ] UIEMT BEHEZEN 16 MRIZ,
MMsRAREMEIZE SR NHE K GPURYIELETLE,

e SoC BEEME: 5 Arm Frame Buffer Compression #1 Smart Composition ZFEIMHEER,
ARFEA M Mali-T760 BEBIEEREMAER LRS (SoC) IhiE.

WTEZ Mali-t760 1&E52
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(MP) ECE,

MTEZE SGX544 HELRE:
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=
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tina R#IE T TE linux RAEDMIE GPU NI R glmark2, BARNEEURERAZE
ZEXH (TinaLinux GPU A X&fsm) , XEXEZNHT glmark2 TENXT GPU RIBLI)
BB, TEMTABRIMEEER GPU RUEZRMAE, BINIR opengles %88, tina REMAIX/LF GPU &

BZ+F opencl, BEMAREZH opencl, Halif:&EMid opencl 48E89EMRHEo

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

BIRTNRXR (vbo) A, SR EHmmIERI 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

SRR AR ER MR B R E, texture-filter=nearest =i & X
filter=linear Z&4£¥*#,

texture-

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

SIRRATIR 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

RTIEREBRMERSR, shading=gouraud: W=AE LENTNaHEH#HITAMIGE
it. shading=blinn-phong-inf: =A@ LS TN RZEZLH#HITHHEE, B phone EM

shading=phong: W=fHE LB M NSELHITHHEE. shading=cel: FBEZ,

IR © HiB2EREROBIRAR. RE—INF
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(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

TR LBRESBVERER , S IEMEREE S MEIER 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

& 2D 83EES,

(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:updateé-fraction=0.5:update-
method=map: FPS:52 FrameTime: 19.231 ms

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

R E®sE.

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

KRR, et

(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

TR ERIRFEER,
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TREBET ZFZHAFERSH GPU F8#1THMEH, KA MP BEREK gpu FE— pp &
7T, MP2 X% gpu FEFW pp EIt.

BHTs R16 R30 R58 MR813
GPU %#¥ Mali-400 Mali-t760 SGX-544 GE8300
gpu Efi s Hhis Kim i
opengles fk4dx OpenGL ES 2.0 OpenGL ES 3.0 OpenGL ES 2.0 OpenGL ES 3.2
DR 720x1280 720x1280 720x1280 720x1280
gpu SRE 456MHZ 624MHZ 624MHZ 498MHZ
on-screen g5y 55 144 58 57
off-screen #1453 75 234 844 129

WBEITEMEILA: (R-REIMESYE w 3 bh) /pp B1TE BT Mali-t760 BF
S H—1 pp B7TIEEER Mali-400 1 pp BIThY 2 &, FELLATLITREIHR Mali-t760
R%ERERLYE Mali‘400 B9 415

TENHIEEE linux £%, £/A glmark2 #17800K, MXHPWERZ 720%1280, LRI
AR, glmark ZUFZEREEIREREN L. MBZRMWXPAIUEL, SBERSTEIR
S. i, AES CPU MigB@4INENNBZTEREAEHE CPU Fff GPU HHEHER,

5.1 4.1Mali400-MP

gpu i

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

gpu fER=X:

E/WiEY/ sys/kernel/debug/malil&fE R, #fTwhile true; do cat utilization gp pp; sleep 1; done
XA S Al AEEY YRS g puit T IR,

IR © HiB2EREROBIRAR. RE—INF 10
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THEE r16 F& glmark2 89S :

root@TinalLinux:/# glmark2-es2-fbdev --resolution 1280 720

glmark2 2014.03

OpenGL Information

GL_VENDOR: ARM
GL_RENDERER: Mali-400 MP
GL_VERSION: OpenGL ES 2.0 "Linux-r8pl-00rel@®"

[build] use-vbo=false: FPS: 60 FrameTime: 16.667 ms

[build] use-vbo=true: FPS: 60 FrameTime: 16.667 ms

[texture] texture-filter=nearest: FPS: 60 FrameTime: 16.667 ms

[texture] texture-filter=linear: FPS: 60 FrameTime: 16.667 ms

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

[shading] shading=gouraud: FPS: 60 FrameTime: 16.667 ms

[shading] shading=blinn-phong-inf: FPS: 60 FrameTime: 16.667 ms

[shading] shading=phong: FPS: 60 FrameTime: 16.667 ms

[shading] shading=cel: FPS: 60 FrameTime: 16.667 ms

[bump] bump-render=high-poly: FPS: 59 FrameTime: 16.949 ms

[bump] bump-render=normals: FPS: 60 FrameTime: 16.667 ms

[bump] bump-render=height: FPS: 60 FrameTime: 16.667 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;: FPSs 29 FrameTime: 34.483 ms

[pulsar] light=false:quads=5:texture=false: FPS: 60 FrameTime: 16.667 ms

[desktop] blur-radius=5:effect=blur:passes=1;sepanable=true:windows=4: FPS: 23 FrameTime:
43.478 ms

[desktop] effect=shadow:windews=4: FPS: 58 FrameTime: 17.241 ms

[buffer] columns=200:interleave=false:update=dispersion=0.9:update-fraction=0.5:update-
method=map:/ FPS: 41 FrameTime: 24.390 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-
method=subdata: FPS: 52 FrameTime: 19.231 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction=0.5:update-
method=map: FPS: 53 FrameTime: 18.868 ms

[ideas] speed=duration: FPS: 59 FrameTime: 16.949 ms

[jellyfish] <default>: FPS: 60 FraméTime: 16.667 ms

Error: SceneTerrain.requires Vertex Texture Fetch support, but
GL_MAX VERTEX TEXTURE IMAGE UNITS is 0

[terrain] <default>: Unsupported

[shadow] <default>: FPS: 60 FrameTime: 16.667 ms

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

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 60 FrameTime: 16.667 ms

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 60 FrameTime: 16.667 ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 60 FrameTime: 16.667 ms

[function] fragment-complexity=low:fragment-steps=5: FPS: 60 FrameTime: 16.667 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 60 FrameTime: 16.667 ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 60 FrameTime: 16.667 ms

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

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

glmark2 Score: 55
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5.2 Mali-t760

gpu

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

gpu fEAZE:

£/ / sys/kernel/debug/mali@ &R ,#1T while true; do cat gpu utilisation; sleep 1; done
XA BRI gpu #H{TIRT.

r30 F& glmark2 8IS :

root@TinalLinux:/# glmark2-es2-fbdev

glmark2 2014.03

OpenGL Informatdion

GL_VENDOR: ARM
GL_RENDERER: Mali-T760
GL_VERSION: OpenGL ES 3.2 v1.r18p0-01rel0.68elf511c3fbdd8dea8fl5bbal34df3e

[build] use-vbo=false: FPS: 248 FrameTime: 4.032 ms

[build] use-vbo=true: FPS: 247 FrameTime: 4.049 ms

[texture] texture-filter=nearest: FPS:y 248 FrameTime: 4.032 ms

[texture] texture-filter=linear: FPS: 247 FrameTime: 4.049 ms

[texture] texture-filter=mipmap: FPS: 243 FrameTime: 4.115 ms

[shading] shading=gouraud: FPS% 233 FrameTime: 4.292 ms

[shading] shading=blinn-phong-inf: FPS: 213 FrameTime: 4.695 ms

[shading] shading=phong: FPS: 180 FrameTime: 5.556 ms

[shading] shading=cel: FPS: 159 FrameTime: 6.289 ms

[bump] bump-render=high-poly: FPS: 178 FrameTime: 5.618 ms

[bump] bump-render=normals: FPS: 196 FrameTime: 5.102 ms

[bump] bump-render=height: FPS: 193 FrameTime: 5.181 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 141 FrameTime: 7.092 ms

[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 57 FrameTime: 17.544 ms

[pulsar] light=false:quads=5:texture=false: FPS: 228 FrameTime: 4.386 ms

[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS: 70 FrameTime:
14.286 ms

[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: 59 FrameTime: 16.949 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-
method=subdata: FPS: 60 FrameTime: 16.667 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction=0.5:update-
method=map: FPS: 65 FrameTime: 15.385 ms

[ideas] speed=duration: FPS: 178 FrameTime: 5.618 ms

IR © HiB2EREROBIRAR. RE—INF
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[jellyfish] <default>: FPS: 87 FrameTime: 11.494 ms

[terrain] <default>: FPS: 17 FrameTime: 58.824 ms

[shadow] <default>: FPS: 147 FrameTime: 6.803 ms

[refract] <default>: FPS: 49 FrameTime: 20.408 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 228 FrameTime: 4.386 ms
[conditionals] fragment-steps=5:vertex-steps=0: FPS: 128 FrameTime: 7.812 ms
[conditionals] fragment-steps=0:vertex-steps=5: FPS: 227 FrameTime: 4.405 ms

[function] fragment-complexity=1low:fragment-steps=5: FPS: 167 FrameTime: 5.988 ms
[function] fragment-complexity=medium:fragment-steps=5: FPS: 108 FrameTime: 9.259 ms
[Loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 166 FrameTime: 6.024 ms
[Loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 166 FrameTime: 6.024 ms
[Loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 121 FrameTime: 8.264 ms

glmark2 Score: 159

5.3 PowerVR SGX544

gpu K

cat /kernel/debug/clk/hosc/pll_gpu/clk rate

gpu fEAZE:
BRIRZZEZEH gpu FRENED, BE=TE.

r58 F & glmark2 BIHS:

root@TinalLinux:/# glmark2-es2=fbdev --resolution 720 1280

glmark2 2014.03

OpenGL Information

GL_VENDOR: Imagination Technologies
GL_RENDERER: PowerVR SGX 544MP
GL_VERSION: OpenGL ES 2.0 build 1.12@3670983

[build] use-vbo=false: FPS: 64 FrameTime: 15.625 ms

[build] use-vbo=true: FPS: 64 FrameTime: 15.625 ms

[texture] texture-filter=nearest: FPS: 64 FrameTime: 15.625 ms

[texture] texture-filter=linear: FPS: 64 FrameTime: 15.625 ms

[texture] texture-filter=mipmap: FPS: 64 FrameTime: 15.625 ms

[shading] shading=gouraud: FPS: 64 FrameTime: 15.625 ms

[shading] shading=blinn-phong-inf: FPS: 64 FrameTime: 15.625 ms

[shading] shading=phong:[ 7146.980051] CPU Budget: Temperature: 50 Limit state:1 item
[1800000,4,1800000,4 0]

FPS: 64 FrameTime: 15.625 ms

[shading] shading=cel: FPS: 64 FrameTime: 15.625 ms

IR © HiB2EREROBIRAR. RE—INF
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[bump] bump-render=high-poly: FPS: 64 FrameTime: 15.625 ms

[bump] bump-render=normals: FPS: 64 FrameTime: 15.625 ms

[bump] bump-render=height: FPS: 64 FrameTime: 15.625 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 64 FrameTime: 15.625 ms

[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 32 FrameTime: 31.250 ms

[pulsar] light=false:quads=5:texture=false: FPS: 64 FrameTime: 15.625 ms

[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS: 56 FrameTime:
17.857 ms

[desktop] effect=shadow:windows=4: FPS: 64 FrameTime: 15.625 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-
method=map: FPS: 64 s

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-
method=subdata: FPS:s

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction=0.5:update-
method=map: FPS: 64 Fs

[ideas] speed=duration: FPS: 62 FrameTime: 16.129 ms

[jellyfish] <default>: FPS: 32 FrameTime: 31.250 ms

[terrain] <default>: FPS: 0 FrameTime: inf ms

[shadow] <default>: FPS: 55 FrameTime: 18.182 ms

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

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 64 FrameTime: 15.625 ms

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 64 FrameTime: 15.625 ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 64 FrameTime: 15.625 ms

[function] fragment-complexity=1low:fragment-steps=5: FPS: 64 FrameTime:15.625 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 64 FrameTime: 15.625 ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 64 FrameTime: 15.625 ms

[Loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 64 FrameTime: 15.625 ms

[Loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 64 FrameTime: 15.625 ms

glmark2 Scorei 58

5.4 GE8300

FETSEE MALL 2249 gpu, HEFERETSMUE, IMG 228 gpu(sgx544/ge8300), EfEMA
5 S 1E/Wlik/sys/kernel/debug/pvr BET, HIT:

while true; do cat status; sleep 1; done

MTELTREENARE, MRLEIETT gpu NURAS, NETRNRBTNTEL, EREER
Do BT gpu MiABIZE, ETREABNTE 2, SEEAXRNER.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 14
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g XAEER:

5-1: status TERZA 1

5-2: Status TERZA 2

gpu $MFE:

cat /sys/kernel/debug/sunxi_gpu/dump

gpu EAZE: £/)\Wlik/sys/kernel/debug/pvr B&iZ T, HIT:

while true; do cat status; sleep 1; done

MR813 F¥& glmark2 RIS :

root@TinalLinux:/# glmark2-es2-fbdev --resolution 720 1280

glmark2 2014.03

OpenGL Information

IR © HiB2EREROBIRAR. RE—INF 15
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GL_VENDOR: Imagination Technologies
GL_RENDERER: PowerVR Rogue GE8300
GL_VERSION: OpenGL ES 3.2 build 1.10@5260539

[build] use-vbo=false: FPS: 60 FrameTime: 16.667 ms

[build] use-vbo=true:”~[[B FPS: 60 FrameTime: 16.667 ms

[texture] texture-filter=nearest: FPS: 60 FrameTime: 16.667 ms

[texture] texture-filter=linear: FPS: 60 FrameTime: 16.667 ms

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

[shading] shading=gouraud: FPS: 60 FrameTime: 16.667 ms

[shading] shading=blinn-phong-inf: FPS: 60 FrameTime: 16.667 ms

[shading] shading=phong: FPS: 60 FrameTime: 16.667 ms

[shading] shading=cel: FPS: 60 FrameTime: 16.667 ms

[bump] bump-render=high-poly: FPS: 60 FrameTime: 16.667 ms

[bump] bump-render=normals: FPS: 60 FrameTime: 16.667 ms

[bump] bump-render=height: FPS: 60 FrameTime: 16.667 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 60 FrameTime: 16.667 ms

[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 60 FrameTime: 16.667 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: 60 FrameTime:
16.667 ms

[desktop] effect=shadow:windows=4: FPS: 60 FrameTime: 16.667 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-
method=map: FPS: 60 FrameTis

[buffer] columns=200:interleave=false:update-dispersion=0.9:update~fraction=0.5:update-
method=subdata: FPS: 60 Fras

[buffer] columns=200:interleave=true:update-dispersion=0.9:uUpdate-fraction=0.5:update-
method=map: FPS: 60 FrameTims

[ideas] speed=duration: FPS: 60 _FrameTime: 16.667 .ms

[jellyfish] <default>: FPS: 60 FrameTime: 16.667 ms

[terrain] <default>: [£2301.453049] PVR K:. 2498: GPU TQ 3D command buffer usage high (90).
This is not anferror bu.

FPS: 13 FrameTime: 76.923 /ms

[shadow] <default>: FPS: 60 FrameTime: 16.667 ms

[refract] <default>: FPS: 14 FrameTime: 71.429 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 60 FrameTime: 16.667 ms

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 60 FrameTime: 16.667 ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 60 FrameTime: 16.667 ms

[function] fragment-complexity=1low:fragment-steps=5: FPS: 60 FrameTime: 16.667 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 60 FrameTime: 16.667 ms

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

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

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

glmark2 Score: 57
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