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=K - Galaxy S 2
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=& - Galaxy Note 2
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X (b HESE (GPU) B 5778

Adreno - 44.7 % QUALCONVV\

PowerVR - 267% ()7Jimagination
Mali - 19.1% ARM

Tegl‘a - 1.6 % @2 nVIDIA
Vivante - 16% <@ \/|[\/ANTE

VideoCore - 0.5% Bgo;ﬂ;com
Y A Y

* BUEERE - s58%
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R AR (CPU) FEm SR 5210

ARMv5
0.3%

ARMv7/
81.1%

ARMvV6
18.5%

X86
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openGL 3.1 |01

openGL 3.0 ]4.3
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PowerVR, 30%
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ARMv7/

OpenGLES : 2.0
YIFN{E: 512 mb
CPUN : BEL
CPU#E : 1000 MHz
ZEHAPI : 2.3

BEHET74%M% %
BEDEI1%MARMV7 X4

PR

AI9fL
- —/2 Galaxy S
« — & Galaxy S2
- =& Galaxy S3
- =& Galaxy Note
« HTC Desire
« HTC Desire HD
« HTC Desire S
« HTC Incredible S
B M9
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ARMvV6 -

OpenGL ES S S VAT

x
W

J

| | ‘ | ‘ ‘ PowerVR (2.0), 5%
2.0GPU 63
PU (1.x), 30%
1.1 GPU 70
1.1 CPU 91
dreno (1.1), 7%
e | | ‘ | ‘ ‘ | ‘ ‘ 0 Adreno (2.0), 56%
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OpenGL ES :
VI N AT
CPUA :
CPU# [
7 E AP :

BEETEIZ%HK &

ARMvV6

2.0

256 mb
B
600 MHz
2.3

BEDEG60%MARMV6IX %

PR (5)

I 841

- =& Galaxy Ace

« — & Galaxy Gio

« =B Galaxy Mini
- =/ Galaxy 550
« HTC Wildfire S

« HTC Legend

« R{EMTW20

- Z£9Sonic
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OpenGL ES :
VI N AT
CPUN :
CPUIEE
7 E AP :

BEETEII%HIK &

ARMvV6

1.1

256 mb
B
528 MHz
2.2

BEEPEIS%HIARMVE X &

PR (1K)

B 641
« HTC Wildfire *CpU
« HTC Hero *CPU
« HTC Magic *GPU
- #£% C8500 *CpU

« BEFER iy Backflip  +Gpu
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Unity 3z

hRAGESRES OpenGL ES REAPI

ARMv6 | ARMv?7 x86 1.x 2.0 3.0 3.1 =/ =X
Unity 3.5| @ ) () o 2.0.1| 4.2
Unity 4.0 ® o o 2.0.1| 4.2
Unity 4.1 ® () ® 2.0.1| 4.2
Unity 4.2 o ) o o 2.0.1| 4.2
Unity 4.3 o o o 2.3.1| 4.3
Unity 4.5 ® B3 | B3) 2.3.1| 4.4
Unity 4.6 ) * B3 | gz 2.3.1| 4.4
Unity 5.0 ® * B3 | @z | ? || 2.3.1] 4.4
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Shell&gi s

dumpsys meminfo (BT B HFEFIFESR)

dumpsys meminfo <PID> (BridtiE)

e cat /proc/meminfo (B
e procrank (BRERGHBEAMFTEHE) *FT L ErAHE

- A LUET USBIZ R S AT
adb shell dumpsys meminfo

- ] RAIC 3% B30 BT U AR
adb shell dumpsys meminfo >FileName.txt
adb shell dumpsys meminfo |Clip

IR [ Kt 2 AR B9 22 5L RCAS B A [F) T A BT AN TR
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ARSI =

R

G

Bits

Unity

LUMINANCES
LUMINANCE4_ALPHA4 4
LUMINANCES_ALPHAS 8 16

RGBLO | 100 | 20 | 10 | | | | | 3% | |
RGBS AL | 5 | 5 | s | 1 | | | ] 16 | |
RGB10_A2 10 10 10 2 32
DEPTH24_STENCILS8 24 32 | REGREE)
DEPTH_COMPONENT16 16 16 |REGRRE)
DEPTH_COMPONENT?24 24 24
DEPTH_COMPONENT32 32 32
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[l 7€ & E RIS

100%
45%
27%

7%
3%

>1%

ETC1> FrfAOpenGL ES 2.0 & EERA KA S
ATC> Andreno

PVRT> PowerVR(iOS 100%)

ETC2> FmrEOpenGL ES 3.0 &FE 5 iR A K F2 40125

DXTC> Tegra & Vivante

ASTC> X##) * OpenGL ES 3.0 A28 (ZFEEAS)

* Adreno 420 / Mali Midgard 2nd-Gen / Tegra K1 / PowerVR Series6XT / Vivante GC7000
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RGBA 32 RGB ETC RGB PVR RGBA PVR RGBA 16
32 bpp 4 bpp 4 bpp 4 bpp 16 bpp
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alpha

bb s

___________
o G

[ e

PNA 256 kb 64 kb 64 kb 32 kb 128 kb
(1 2038 256kb) (2 £ 32kb) (2 438 32kb) (1 438 32kb) (1 £3128kb)
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g5 ik

o ZIEREE“Split Alpha”’HIERSS
o AIEBTE NEREE

o EARAUNItYyREM 3" BB

o« BIETEMERSRHNE

o BB FH"EE AL (PR AN )

FE il
o Unityit BHIKIFZA - R ER S
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75 2 2 7% (SPOT)

R{EHSPOTL i IE A 4 I8
32 x 32 - NENZE
64 x 64 - BIEFHNTR
128 x 128 . B FLIE/ OIS
256 x 256 )
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2048 x 2048
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- TRPE

- UV1/UV2
« EE

« REME
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JLAAT
SRR

B Hidden/TerrainEngine/BillboardTree

Cast shadows
Render queue
LoD
Geometry
Vertex shader

Fragment shader

Ignore projector
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I
A
FEUnity EFBXH

Madel Animations
Import Animation W

Wrap Mode Default

anim. C ompression K eyframe Reduction and Compression

0.5

‘osition Error

Scale Error

Rotation error i I-Till- | 15 Maximum an II- I- iation ||| B | in
legrees, for others it is defined as maximum distance/delta
Jeviation all ad in percent
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Rl FL A
R4

o sRHEI{EAREER o QISR &
. ¥ NOGG/MP3HER o A HOGGHER
o B4R (Kbps) o BEEEFE (Kbps)

({8 AR & o7 RO L AT/ B 400

http://developer.android.com/guide/appendix/media-formats.htmi
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o Hi M RE R 20

HRAU FE gy WL 22

. ZEHRAAS - TiRA%

. ERMHEIYE . BITANIERS
& AT EE

o REAMIRLIE . HRTEKREZ, BELH

o BN HEEMIMIZE H (framebuffer) e BNTRAITHITEXZ
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(YR

I

. HAONTELF
o WP (AUR, B, MR, HE.)
o RMEEHR(NFEE. NFHEE..)

o FRRIERETRIN
o CPU “fhi/fhiEgs"
« GPU “EIfsibiR3R"

o BAXHEKRIN
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THIE

Adreno
PowerVR
Mali
Tegra
Vivante

VideoCore

All
Unity

Adreno Profiler

PVRTune / PVRTrace

Mali Graphics Debugger / ARM DS-5 Streamline

PerfHUD / Tegra Graphics Debugger / Tegra System Profiler
7

X

Android SDK tools (ZE2#%#&F A ITEE)
Unity Profiler (X 3Z#Unity % lLhR)
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73 HT AR =K

- R (Alid)
« USBIIAEH OF KN REHD
o ELIRMIBLPR 5 F 1 22 5 222 40

- fEAndroidManifest.xmI>z 4+

<uses-permission android:name="android.permission.INTERNET" />

- fEUnity

Other Settings

Configuration

v

Require

Internal Snly
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PVRTune

- B3I 4 FIPVRPerfServer

su
cd /data/data/com.powervr.PVRHub/bin
. /PVRHubDaemon &

« ZiiiMr (ADB) A
adb forward tcp:6520 tcp:6520
» i 3IPVRTune & H: 21
pvrtune://localhost
o a3 HARN R
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PVRTune

File Edit View Connection Help

Counter Table

& X

Name

Rendersztate Override

 Core QOverview

Gr 7 a . GPU task load: 3D core C +
™ = B Shadertotal load et
o o B PID 2427: Frames persecond PS) | popes zero visuport - F m d FPS
M Frame time 26.14m PID 2427: GPU task loadk 3D core | 1. 41 11 ending ra €s €r secon
M Frames per second (FPS) 383 W CPUond Foree 52 textures:
[ GPU task Ioad: 30 core 270% T Et il B s - G PU ta Sk Ioa d
M GPU task load: TA core 50%
° Dizable stencil test
B GPU task time: 3D core 137 S
B GPU task time: TA core 26 WWW V‘"“WM pehe e e - CPU |Oad
M Shader load: Pixel 155% Y Miselile coissor et
M Shader load: Stall 06% | p.oooooo ﬁTUU 000000 r?lu.uuauuu ﬁ?zu.uuauuu f?au 000000 r?qu Micllo dey el
Shader load Veres P U I P B S Disatte Fush and Finslc - Memory total / use
[ shadertotal load 160% Theebile e mottiEeiions
B PID 2427: Frames per second (F... 14 ® Dissble texture filtering: -
B I 27 U ko 4o 357 - Shader Clock Cycle per pixel
PID 2427: GPU task time: TA core 18 Metle frane baft
Hisifles e el emaesses
PID 2427: GPU task Ioad: 30 core 21.0%
I 0 247 60 ke core 107 - Shader Clock Cycle per vertex
Il PID 93: Frames per second (FPS) 189
M PID93: GPUtask load: TA core ~ 10% E—— o % .
B P10 PU sk tme Thcoe 05 - Shader load: Pixel
[ PID93: GPU task load: 3D core  4.8% Time period:
I PID93: GPUtask time: 3D core 2.4
PID 587: Fi d (FPS) 17.9 - Sh d | d " V t
: PID 587 G’:S;ET;:;“.EFZ((W ) o5z |p-oocHon 700. todboo t'rm 00ogon t'rzn oookon 730. oodfioo [1740 U daed, by 60 a e r Oa . e r eX
. PID 587: GPU task time: TA core  231.09m | [ 057 PomT o G0 1ot pos pr 1om o Bas Pt o o e o BAt Pa T o T o r = iaras e s iorasr antre
[ PID 587: GPU task loack 3D core 1% 0 Tkl oy 7D — . e . .
L, by
B P76 ke Do 05 ® monrr ===« Primitive Clipping
2
W cPutoad 99.2% GPU bask Load: Th core [
GPU task Load: 3D cors L] . iy s .
i 5 v et 8 ers ] - Primitives per frame: on-screen
Shader load [ —
.
.| - Vertice per frame: on-screen
” Index D Name
4 0 2427 com.iUnity.angryBots ° I e t n
p. 000000 T00. 000000 |17lﬂ 000000 ﬁ720 000000 T30, 000000 |174D 0 3 X u rI g
SRR PRI PR PR FETE TR JH1 M systemserver
Time period: 50,9123z 0 2 H
f = T - Texture unit(s) loa
Smooth: 8 = Zoom: 99435 =
Receiving 9m 1035 (1234171, 2224 40ps 0.000sp); 153.0KB/5; 8.1% 5




GAME DEVELOPERS CONFERENCE™ CHINA 2014  OCTOBER 19-21, 2014  GDCCHINA.COM

PerfHUD ES

o KM H RN R P
o ‘ZHIEH (ADB) 74
adb shell setprop debug.perfhudes 1

o 3B HARN AT
« 2 ZhPerfHUB ES
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g1 FHr (Performance DashBoard)

File View Debug Help
Speed Bar
@ 1/18 1/8 1/4 1/2 . » Zx Ax Bx 1Bz S p e e d Ba r

Performance

Erferd CPY Momi tor Directed Tests .
[[] 222 Textures [7] Dizable Uniform Upload D I r( fcte d I e Sts

a0% 7] Tenore Draw Calls

|
\_J‘ 0% [[] Disable ¥Syme
ﬂ‘ N w H BN - Ignore Draw Calls

=1
2
Z
[ ]

] Dissble Blending

ﬂ | 20% [7] Disable Clear

10% [7] Dizable Filt - N ” F g t Sh d

CE- e st ull Fragmen ader
[7] Disable Buffer Data

CPU Monitor
- Draw Calls Per Frame

Batching Histogram

o [ M B - Draw Calls Per Frame

Frame Tine Driver Time Draw #PIs Upload APIs | Hait AFT - Wait 2D

180 50
160 s
140 @
120 &
: « Status Bar
@ ol
o 15
q 10
& g : - fps
0 0
o-4 528  28-T1 T2-133134-214215-314315-433 434+

nv'IDIA‘ Draw Calls Per Frame P - - - C
16.2 / 13.2 fps Primitive Count 23240 perframe | O Texture | @ Vertex Buffer Object @ Connected t0127.001 rim Itlve O u nt
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IRERANES

File View Debug Help

wer. Texture Viewer

Shader Viewer |

@ | Frame Overview | Frame Scrubber | Call Trace | Geometry Viewer | State Vie
- FBO O

Performance

Dashboard

2 g COLOR
Frame 1280 x 720
Debugger GL_UNSIGNED_SHORT_5_6_5
GL_RGB
:1
Frame
Profiler
DEPTH
1280 x 720

GL_UNSIGNED_SHORT
GL_DEPTH_COMPONENT

-

STENCIL
1280 x 720
GL_UNSIGED_BYTE
GL_STENCIL_TNDEX

ENOIOIESEEIN)

Navigation Bar

@ > | Thread |All Threads v | Context |All Contexts v |Draw Call 152 5
4

NVIDIA.

Frame loaded in 54.43 seconds. Ready for debugging.

lDrawElenents (GL_TRIANGLES, 6, GL_UNSIGNED_SHORT, 0x00000000)

Up

@ Connected 10127001

/152

 Frame Scrubber
- FBO (FrameBuffer Object)

e Frame Overview

- Total Vertices / Primitives
- Texture Number
- Program Number

 Geometry Viewer
- Attribute

« State Viewer
» Texture Viewer

« Shader Viewer
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0 T e

File View Debug Help
T
» Bucket Definition
@ Shader State Raster State Framebuffer Object
-
FPerformance Bucket List Draw Calls
Dashboard ~ ~ - . -
D Calls Duration Pixel Count Contribution - Index Duration Pixel Count ° l ' n It l 'tl I Iza t I O n
9 1 427 ms 60800 3876% 152 086 ms 768
N 10 7 302 ms W 27M%
[ 1 5 294 ms 15369 2673%
- 12 2 286 ms 3034 2596%
Ben
e 13 1 203 ms 71040 1848% ® H HH H
u : 187ms s 15 | raw CLa ni IH1zation
- 15 1 124 ms 2 1120% 3
i 16 4 122ms 580 1107%
Wa 17 1 096 ms 458 0570%
ol 18 1 092ms urme  0839% .
5 2 mm o o - Draw Call Unity Bottleneck
2 1 086 ms 768 0.784%
1 1 077 m 0720 0.98% 2
Unit Vtilization | Draw Call Unit Utilization | Unit Bottleneck | Draw Call Unit Bottlemeck | Draw Call Duration | Dram Call Shader $aits | Pixel Count | Vertex Count | [4[F
« Draw Call Duration
Index Busy
20.655 ms
Vertex Shader -
« Draw Call Shader Waits
2.298 ms
Clip Busy
» Vertex Count
Fragnent Shader
Busy
27. 417 ms
P o g o e  Triangle Count
Havigation Bar
Thread [ALL Threads | Context [ALL Contexts v|Draw Call 152 3] / 152 vl anees (6, WIS, @, @, IREETH S, GOurim)
n\%m > |« Vertex Attribute Count
Profiling data for the frame loaded in 3.70 seconds. @ Connectedto127.001
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Adrenoa 1T g

s B H I HET
- J2zh Adreno% #r 28

* Click 'Connect...' to open this

v

- Select Target Application

- Click 'Connect' button
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& Adreno Profilr - Connected to 127.0.0.1:20900 TR = — -

% Connect... 3 Disconnect |[25 Open | Save |Gy Scrubber GL 48 Scrubber CL Scrubber DX fy, Grapher + @) Shader Analyzer @ Kemnel Analyzer || @) Help

s = « EGL (App Metrics Grapher)

PET - 4 % X Freg Akz-
Disablebisplespdates  False v T Z
DisableBcitalls rase
E—— False 14 Pre-clipped Polygons/Second
ForceSwapInterval False B 8 Prins Trivially Rejected
Viyne True JAL % Prins Clipped
4 oL AT
Dis sblebut rafc] B hverage Vertices / Palygon X [ e r l e ra
DisableColorClears False 1A pverage Polygon Area X
DisableDepthClears False 1 Rensed Vrtices / Second
Diseblelranhrrays False 4 1% GPU Shader Processing 0
D ra 7 e s - % u Sy
DissbleFinish False J Vertices Shaded / Second
DisableFlush False 1 Fraguents Shaded / Second .
« GPU Shader Processin
DissblefeafFizels  False
Fragnent Instructions / Second
DisableStencilllears False HP il & ALV Instruct /s
roguent ALY Tnstructions / Sec
ForcatBo02 Fadee o T
NCLYEzacman ]S ets) Fragnent ALU Instructions / Sec
- % Shaders Busy
ForceAlphaTestReject, False _ Fragnent Interpolation
800000000 o *.
ForceBlendinglf f False & Instructions / Second

ForceColoraskd £€ False 700000000  Fraoment BV Tnstractions /

eematise T - T ——— . - 9% Time Shadlng Fragment/VerticeS

ForceScizzorTestReject Falze 18] Textures / Fragnent

ForcesmallViewport  False = VAL ALY/ Vertex
ForceStencillestingdff Falze 60000000
AL f Fragnent

ForceStencillastReject Palse | | |Value 3 “ —_— e i S /EEE E‘é
4 GL Texture State 50000000 - LY L0 - - - - - — - — " - - 123 F:‘:;z:““w“ ns tructions, /r _D:l:L

ForcelinswrFiltering  Falze

J4( % Tine Shading Fragnents
Forcallewrestfiltering Falze T L8 o Shting Tore
ForceSnallTertures  False = ine Shading Vertices

Forcolexturelni t00FE  False Y4 % Shader ALU Capacity Utilized °
ForeslaxturalnitlOFf  False Cromm B 18 % Fearest Filterad
ForcsTexturslind 20Ef  False 148 Linear Filtered

Velue
Forcelaxturalios 3066 Falze 7000000
6L Vertex State 1A % Anizotropic Filtersd

et e e e - Disable Draw Elements

N

Forcebullinglack False = o Toxtare Hanory Read Bt
Forcelullingfront. False 900000000 Z (Bytes/Second) X
For eeCullingdE False | | [Value Vertax Manoey Read (Bytes/Sacondd
Forcullingieject  False 300000000 B o e X l I re a e
ForcaFogfE False 700000000 (o Vot Tndex enory esd
Freligtingff Fase e
o e conoooon o,

A Read Total BBytes/sec) X -

: - Force Linear/Nearset Filtering
- Force Small Textures

EnabLeCPUICVSandlAP Fallze
4 Tsmato State <

‘verage number of bytes transferred from main
memory for each fragment.

DizableBufferSubnit
Dissbles buffer subnit

4 Connected to com.iUnity.angryBots on 127.00.1:20900 (Global Metrics Available)




GAME DEVELOPERS CONFERENCE™ CHINA 2014  OCTOBER 19-21, 2014  GDCCHINA.COM

% Connect... J§ Disconnect | (25 Open | Save [y Scrubber GL % Scrubber CL Scrubber DX fy, Grapher ~ @ Shader Analyzer @ Kemel Analyzer || @)Help ~

| scrubber OpenGL ES (1) %
0-0:6b267248  ~ @ Capture Frame | @ Color ~ |G FBO || Bins | Mode: [ 3] 2> #~ | 2 Rotate View + 0)

Textures Browser vax
4 " | %3 SyncNow |[Fo Sync On Capture - PRE | [l Save All B4~

1D 114: 32x32, ETCI-RGES -
ID 115 1284128, RGBAL

1D 116: 64x6e, RGBA

0 117: 3232, RGBA

10 118: Béxbd, RGBAL

ID 119: 64xBe, RGBAL

1D 120: 128416, RGBAG

1D 121 S12:512, ETCI-RGES

1D 122: 256x256, RGBAL

123: 5125512, RGBAL

1D 124: 6464, BGB

1D 125: 6464, ETCI-RGBS

1D 1260 128x125, RGBA4

10 127: 3232, KB

ID 128: 16x16, RGBA4

1D 129: 6464, ETCI-RGBE

1D 130: 32x32, RGBA

1D 131: 32x32, RGBA

10 132: 32x32, RGBA

™ 13 Ar RGRA =

Textures | Programs | Frame Deims

ENEEHE s ENENIEEREDNED

Shaders View vax
Show: Vertex1 v [#¥Send 9 | [ [retaindverrides

[ Modified| Original

W Metrics + 12 4 Find Redundant Calls + ¢a = | & Flip “[Jj Save Save Vertex Data [7] Show Unsorted Draw Calls ] Show Debug Marker Calls
¢ [Render Calls Ho Effec Heawry | Comnents [API Calls | GL Context | Frane Stats | Vertex D

283 Non-Blocking Resolve (ind Frane Buffer) - =
294 Won-Blocking Resolve (esource Fres) - -

o possible. Please see
s b o st s heavywem cals using the toobbar.

/285 ElClaar C mask =COLOR [DEPTHISTENCIL) E R ° isdsabled forone or more pag cals st easth resy
296 clbrasElenents ( mode 6L TRIANGLES, count 6, 1 o best perfomnance. attribute veci _glesMultiTexCoordd
297 Non-Blocking Resolve (ind Frane Buffer) = = 0 . o e unifors highp macd glstate mevrix avp
58 Non-Baocking Resotve Gesourse Free) —— R 5 vazying highp vec? x1v_TEACO
|28 clbrarkloments ( mode <CLTRIANGLES, count 56, 37 0 O ets ool e g void main
fl200 o varesorves - - Mot sent GL_TRIANGLES). Pefomance || 11 o
o b s oo Il R may be mproved sicarty b onvetin geamety o erge s rfore 12 hignp vecz empre 1 o
302 Mon-Blocking Resolve (Resource Frae) - - gl oy Ficdenve sibits data witin
l(303  cDrevELenents ( mode =GL TRIALES, coumt =6, 38 O 3 sng bufer oect Shader is valid: 2
34 1 Uoreselve u - Fress the Bins toobarbuton nthe Sonbber window to visuaize the curert bining Device: Qualcomm Adreno (IH) 305
corfiguration Toval =

305 Non-locking Resolve (Bind Frane Buffer) - -
306 Nom-Blocking Resolve (Resource Free) - -
37T AClear ( mask =

Z. tencil and M: ich a5 possible.

Full Precision ALU Instructions . 20
JLOR |DEPTH |STENCIL) 4 0 Half Precision ALU Instructions . o
o s

308 lDrawElenents( mode =GL TRIANGLES, count =6, t1 L Interpolation Instructions
303 Hon-Blocking Resolve (Bind Frame Buffer) - = jLexture, Eenches f =
310 Non-Blocking Resclve (Resource m=7 - =

> Shaders | Mpmaps

4 Connected to comiUnity.angryBots on 117001 20500 (Global Mt Avaable
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ey

Cnmments AFT Call= | GL Context | Frame Stats | Vertex Data | Index Data | Element Data

a Frame contains heavyweight AP| calls that should be avoided when possible. Please see Statistics Tab
for details, or seek to heavyweight calls using the toolbar.

a Baclface culling is disabled for one or more opague render calls. Enable culling when possible for best
perfomance.

ﬂ Uncompressed textures are in use. Compressed textures provide the best performance on this platform.

a Some active vertex attributes are not being stored in buffer objects. For best peformance, place all
attribute data in buffer objects.

_.1". Most geometry in the captured frame is sert as discrete tiangles (GL_TRIANGLES). Performance may
be improved significantly by converting geometry to triangle strips or fans.

Active vertex attributes are distibuted across multiple buffer objects in this frame, or are sequentially
_ﬂ., packed in a single buffer object. For best peformance, intedeave attibute data within a single buffer
object.

| Press the "Bins’ toolbar button in the Scrubber window to visualize the cument binning configuration. For
1) |best performance, minimize the number of bins required by the framebuffer by reducing reguirements for
color, £, stencil, and M5AA as much as possible.
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GL A/ ige it

BE o VE YL
- 2EH - # glDrawii H
o JEHL o JUART
- &aH ==t
- MKt
. G
- 4%‘\&£§{§)§ﬁ

« SO
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JARCIEAEE

THLRS uvi uv2 TR 5| TS =

__________________________________________________ m——————— e e ——
! _glesVertex — idx:0 _elestultiTexCoord] — idi:3  _glesMultiTexCoordl - idz:d4 | 1 Indices | | GL_TRTANGLES :
[ 1
[ 0.221245, 3.793481, -13Z.6791 1. 0S004ZE+09, 1. O1TSEQE+09 1.05004ZE+09, 1.01TSERE+09 1 :_4092 : :_4092, 4093, 4094 1
1 1 1
e 0.82081934, 2043518, -132.702 3. Z0S6ES5E+09, 1. OBSODQE+DD 3.205685E+09, 1. 0BS009E+09 I 1 4093 : L} 4005, 4096, 4097
[ [
t2 -0.2212454, 3 308272, -133.0820 3. 186065E+09, 1. OLTSEQE+DD 3. 1GB0BSE+09, 1.01TSEQE+0D ! 12 4094 I 12 4005, 4098, 4096 !
1 1 1 !
[
13 0.6262308, 3.512619, -131.3356 1.061298E+09, 1.0B4952E+09 1.0B1295E+09, 1.064952E+03 ! :3 4095 1 3 4033, 4100, 4101 :
[ ] 1
14 -0.2212454, 3.306272, -133.0829  |3.193419E+09, 1.01TSE0E+03  |3.198419E409, 1.01TSESE+03 1 :4 4096 | :4 4102, 4103, 4104 |
i 1 1
5 -3.329978, 2.043514, -132. 702 1.073218E+09, 1. 0BSO09E+DS 1.073218E+09, 1.DBSO09E+0S 1 I5 4097 : :5 4102, 4105, 4103 |
! 1
:5 -2.479542, 3.306269, -133.0829 1.0BB04E+09, 1. 01TSE9E+0S 1.06804E+09, 1.017SE9EHIS : 16 4095 : 16 4108, 4107, 4108
[ [
:T 0.6291934, 2.043518, -132. 702 3.211T9GEH09, 1.0BSOD9E+0S  |3.Z11TIBE+09, 1.0BSOOSE+DS : i 4098 1 Ik 4108, 4108, 4107 :
1 I
Ll -2.479542, 3.306260, -133.0829 3.1860B5E+09, 1. O1TSE9E+HDY 3.16B0BSE+09, 1.01TSE9E+0T 1 :S 4096 1 L 4110, 4111, 4112 :
[ 1
19 -3.327009, 3.512815, -131.33%6 1.0B1Z93E+09, 1.0B495ZE+09 1.061295E+09, 1.06495ZE+09 1 :9 4099 : :9 4110, 4113, 4111 1
1 1 1
1o -Z.479542, 3.793479, -132. 8791 1. 0S004ZE+09, 1. O1TSEQE+09 1.05004ZE+09, 1.01TSERE+09 I 1o 4100 : o 4114, 4115, 4116
[ [
1 -3.320978, 2.043514, -132.702 3. Z0S6ES5E+09, 1. OBSODQE+DD 3.205685E+09, 1. 0BS009E+09 ! 1t 4101 I it 4118, 4117, 4114 !
Azl | SR ! |
[ [
hiz -3.327009, 3.512615, -131.33%6 1.073201E+09, 1.06495ZE+09 1.073201E+09, 1.06495ZE+09 I 12 4102 1 m 112 4117, 4118, 4114 :
sb( [ ] sb< 1 o
-:-K% 13 -0.221245, 3.753481, -132.6791 3.195419E409, 1.01TSE9E+09  [3.198419E+409, 1.01TSE9E+03 1 -:-K% :13 4103 | *b< :13 4119, 4120, 4121 |
i 1 1
‘]‘H: e -2.479542, 3.753479, -132.6791 1.0B304E+09, 1.01TSE9E+09 1.0BB04E+09, 1.01TSE9E+0D 1 —_ e 4104 : §K~P§ :14 4119, 4122, 4120 |
- HD ! 1
~ 15 0.6282308, 3.512619, -131.3856 3.211TE4E409, 1.0B4952E+09  [3.Z11TB4E+09, 1. 0B4952E+09 s 4102 115 4123, 4124, 4125
: | . ]
}: [ [
\/ :15 -4.111131, 3. 127025, 19.11377 1.0S0047E+08, 1. 017SG9EHDS 1.05004ZE+09, 1.D175B9E+0S : % (16 4105 1 (16 4123, 4126, 4124 :
— 1 I
nr -4.961568, 1.4BB375, 18.70544 3. 20SBESEYDS, 1.0BSODSE+DS  |3.20S685E+09, 1.0BSOOSE+DS 1 \ :17 4103 | L7 4127, 4128, 4129 :
[ 1
118 -4.111131, 2.59259, 19.39194 3.1860B5E+09, 1. O1TSE9E+HDY 3.16B0BSE+09, 1.01TSE9E+0T 1 :18 4106 : :18 4127, 4130, 4128 |
1 1 1
e -4.958804, 3. 219525, 17.801Z3 1.0B1Z93E+09, 1.0B495ZE+09 1.061295E+09, 1.06495ZE+09 I LhL:] 4107 : [1E) 4131, 4132, 4133
[ [
fon -4.111131, 2.59259, 19.30104 3.198419E+09, 1. 01TSEQE+DD 3. 195419409, 1.01TSEQE+09 ! 120 4108 I 120 4131, 4134, 4132 !
1 1 !
1
[ [
121 -1.002397, 1486374, 18 70544 1.073215E+09, 1.0BSO0RE+DD 1.073215E+09, 1.0BS009E+09 I it 4106 1 121 4135, 4136, 4137 :
[ 1 1
122 -1.852834, 2.592580, 19.39194 1. 0BE04E+09, 1.01TSE9E+03 1.06B04E+09, 1. 017SE9E+0Q 1 lez 4109 I22 4135, 4138, 4136 |
[ ! 1
i 1 1
123 -4.961568, 1. 466375, 1870544 3.211TO5E+09, 1. 0BSODIE+DT 3.Z11T96E+09, 1.06S009E+09 1 ez 4107 : :23 4139, 4140, 4141
! 1
:24 -1.852834, 2.592583, 19.39194 3.1860ESE409, 1.01TSE9E+09 |3 1860BSE+09, 1.01TSE9E+03 : 124 4110 : 124 4139, 4142, 4140
[ [
:25 -1.005365, 3.219524, 17.80123 1.0B1298E+09, 1. 0B4952E+09 1.081298E+09, 1.DB4952E+03 : 125 4111 1 125 4143, 4144, 4145 :
1 I
126 -1.852834, 3. 127025, 19.11377 1.0S0047E+08, 1. 017SG9EHDS 1.05004ZE+09, 1.D175B9E+0S ! :25 4112 | 126 4143, 4145, 4144 :
[ 1
27 -1.002397, 1.4BB374, 18.70544 3. 20SBESEYDS, 1.0BSODSE+DS  |3.20S685E+09, 1.0BSOOSE+DS 1 :27 4110 : :2? 4147, 4148, 4149 |
1 1 1
128 -1.005365, 3.Z219524, 17.80123 1.07T3201E+09, 1.064952E+09 1.073201E409, 1.064952E+09 I 128 4113 : 128 4150, 4151, 4152
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AP 2/ Mipmap i BRI &

| Mipmaps View v a2 X

| Textures Browser -~ 0

4, v %3 sync Now |5 Sync On Capture - PRE | & save all B~

1
1
1
|
4« [ 10121 S12x512, ETC1-RGES i
- Target: TEYTURE_ZD I

— Format: ETC1-RGES |

— Type: UNSIGHED BYTE i

— Internal Format: ETC1-RGES E
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

ST T |
a ]

— Wrap 5: CL&MP TO EDGE

— Wrap T: CL&MP TO EDGE

— Min Filter: LINEAR MIFMAFT HEAREST
— Mag Filter: LINEAR

— Max Anisotrepy: 0.0

— Size: 1TOkE
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S
1 Programs Browser

: 4 % | 3B Previews Off |13 Overrides OFf
I|Programs
V10 AT 3 Attribs, 14 Uniforns

| Shaders View &,

I . .
| Shows: H #hSend ¥ | [ [ retainiverrides |

1

4 hetive Attributes Modified |Original 1

Index 3 vecd _glesthuldiTexCoordd 6 attribute vecd _glesVertex; :

Tndex 4 weod _glesthultiTexCoordl 7 attribute vecd _glesMultiTexCoord0; \

Tndex 0 vecd _glasVartex g attribute vecd _glesMultiTexCoordl: 1

- 9 highp wecd _Time: ]

4 Active Uniforns 10 highp vec3 _WorldSpaceCameraPos; 1
4 Location D vect Directionly 11 highp vecd ProjectionParams;

[ 1.B23969, 2474164, 1.3, -1.3 ) 12 highp mat4 glstate_matrix mvp: :

4 Location 10 veed MainTex 3T 13 highp matd _Object2World; \

(1, 1,0 0) 14 mediump vecd _DirectionOv; |

15 mediump vecd _TexAtlasTiling: 1

4 Location 2: matd _ObjectZHorld o highp verd MainTex ST: 1

(1,8,0.0) 17 uniform highp vecd unity_LightmapST: 1

(0, 1,0, 0 18 varying mediump vec2 xlv_TEXCOORDO; !

£o, 0 1, 0) 19 varying mediump wecd xlv_TEXCOORDL: :

(0, 0,0, 1) 20 varying mediump vecd xlv_TEXCOORDZ; 1

4 Location 3: veed ProjectionParams 2 = : :

(1, 0.5, 80, 0.02 )

4 Location 47 vecd TexAtlasTiling !shader is valid:

(8 8 6 6) :3ev1ca: Gualcomm Rdreno (TH) 305

Total INSTIUCTIioNd sesssssssassss 338
4 Llocation 5: vectd Time I

1
jFull Precisicn ALU Instructicns

1

1

1

1

( 1.57087S, 31.4195, 62.639, 94.25651 ) 57 1

4 Location B: vecd _WorldSpaceCamerafos |Half Precision ALU Instructions . 0 I

( -9.9REE01, & 184078, 16.91718 ) |Interpolation Instructions 0 :

L T ! 4 ’ |Texture Fetches e 0 .

4 Location T: matd glstate matrix mvp IMemory Load Instructions 0 '

( -0.5889191, 1.019781, 0.3995284, 0.391¢ IMemory Store Instructions 0 !

(0, 0.9582572, -0.5494523, -0.5326315 ) :Flcw Control Instuctions 1 \

( -0.6869188, -1.019781, -0.3995286, 0.1 Igc’zg In?“"“_c‘ﬂc?ﬁ ““““ > g 1

ynchronization Inatructions . 1

(4.788881, 19.56A64, 16.B3355, 1T 34308 s Beriry B T o & \

4 Location 8: veed mity_LightmapST |Long Latency Sync Instructions .. 1 \

01,1, 0,0 |Nurber Registers .......... [ 1

I Location 9 sanpler2D FakeReflect [Wumber of Full Reglsters 6 '
\Nurber of Half Registers 0

b Lecation 10: sampler2D MainTex 0 R e e L ___ |

b Location 11: sanpler?D Hormal

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
| 21  varying mediump vecZ? xlv_TEXCCORD3;
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

. 1

[ Location 12: sanpler2D ReflactionTex |

1

b Lecation 13: samplerZD wmity_Lightmap
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Android Device Monitor

5% Android Device Monitor

File Edit Run Window Help

Quick Access

C Tracer for OpenGL ES Q - - *o G -

B Devices 52 | | & | i | @] H ¥ = 8 ||% Th. 2|8 He.| B All.| = Ne...| i Fil. | @E. |Dsy.| = O
MName it
4 [g samsung-nexus_s-3730EE694ECBODEC  Online 4.4.4, debug IE| no client is selected
com.andreid.smspush 2134 8600
com.android.incallui 2035 8601
com.android.settings 2265 8602
com.android.calendar 2579 8604
i e Lt B oten P P o MED QENE o
& LogCat i3 = 8
Saved Filters = Search for messages. Accepts Java regexes. Prefix with pid:, app:, tag: or text: to limit scope, H E
| L Time PID TID Application Tag Text o
I 10-16 14:21:0... 1901 1301 wpa_supplicant wlanl: _
4 | ([} < m L

137Mof485M |
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Reguirement:

Android SDK Tool 20

Android 4.1 (API Level 16)

OCTOBER 19-21, 2014

Systrace

-]

=)
—

GOCCHINA.COM

[ Categories | [—[=]7]
Tizs Ties s |

Android System Trace

Destination Files

Trace duration (seconds):
Trace Buffer Size (kb):

Enable Application Traces from

Settings to use while capturing system level trace

D\ Trace-AngryBots.html
10
2048

= Kemel

[Ios

Tozs, IED Togs Togs, Tis Tizs,

CPUC:

+ Process 67

+ Process 1579

— Process 1581

Ray0.

load_us:

cycle_ms:

. licom.iUnity.angryBots

Select tags to enable:

Graphics

Input

View System
WebView
Window Manager
Activity Manager
Audio

Video

Camera

Hardware Modules
Resource Loading
Dalvik YM
RenderScript

CPU Scheduling
CPU Frequency
CPUIdle

Disk /O

CPU Load

Kernel Workqueues

FastMixer
= Process 1842

AudioOut_2

wq:monitor.

oq:monitor:

Iq:

= Process 1810

wq:Window{422ceed0 ul co
oq:Window{422ceed0 ul co

= Process 7458

kworker/0:2
= Process 10141

kworker/u:1
= Process 15376

kworker/u:2
= Process 17254

aq:pending

Cancel

UnityMain

aq:native-post-ime:com.iUnit

Unity.angryBots

com.iUnity angry

TH

TNIT T T T W T T T T TO T T T TTHT
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Trace

11 ddms2151302915550886086 trace 52 ] =g

msec: 8,574,343 max msec: 8,579.244 (real time, dual clock)
B 2 com/unity3d/player/UnityPlayer.nativeRender (JZ
excl cpu msec: 65.053, incl cpu msec: 95.785, excl real msec: 65131, incl real msec: 387.004

I8,5?"3.5 |8,5?4 |8,5?4.5 IS,S?S IS,S?S.S IS,S?G I8,57"6.5 IS,S?? IS,S??.S IS,S?S IS,S?S.S IS,S?Q
w2 vnven NI IPRETT L
[13] FMODAudicDevice Im
1 min IMP R——— F PN
[4] JDWP

MName Incl Cpu Time % Incl Cpu Time  Excl Cpu Time % Excl Cpu Time  Incl Real Time % Incl Real Time  Excl Real Time % Excl Real Time  Calls+RecurCa...
- W0 itoplevel) 100.0% 9890.784 0.4% 43.325 100.0% 65327.017 0.0% 0.000 15+0
b Children
B 1 com/unity3d/player/UnityPlayer.a (Lcom/unity3d/player/UnityPlayer:)Z 51.3% 5076.241 0.0% 0915 260% 17005.268 0.0% 0683 80+0
B 2 com/unity3d/player/UnityPlayer.nativeRender jZ 513% 5075326 38.7% 3832.032 26.0% 17004.585 5.9% 3835309 80+0
3 org/fmod/FMODAudioDevice fmodProcess (Ljava/nio/ByteBuffer;]l 36.1% 3571646 36.1% 3571646 6.3% 4139516 5.5% 3578372 800+0
B 4 android/view/Display.updateDisplaylnfolocked OV 115% 1138.978 01% 13627 6.5% 4248 4569 0.0% 13875 1796+0
5 android/hardware/display/DisplayManagerGlobal.getDisplaylnfo (TjLandi 114% 1125351 0.2% 20,708 6.5% 4221.078 0.0% 20,854 1796+0
B 6 android/hardware/display/IDisplayManagerSStubSProxy.getDisplaylnfo 111% 1089.091 0.8% 80.784 6.4% 4183.188 01% 79.443 1796+0
7 android/view/DisplayInfo$l.createFromParcel (Landroid/os/Parcel;)Ljava 73% 721973 01% 10.516 29% 1910.553 0.0% 10.495 1796+0
B & android/view/DisplaylnfoSl.createFromParcel (Landroid/os/Parcel;)Land 7.2% 711.463 0.3% 33.402 29% 1898.370 01% 53.696 1796+0
B 9 android/view/Displaylnfo.<init> (Landroid/os/Parcel;Landroid /view/Disg 6.9% 678.061 01% 11.982 24% 1587.357 0.0% 10,598 1796+0
10 android/view/DisplayInfo.<init> (Landroid/os/Parcel)V 6.7% 666.079 0.1% 11,692 24% 1550680 0.0% 12192 1796+0
B 11 android/view/Displaylnfo.readFromParcel (Landroid/os/Parcel:)V 6.6% 654.387 1.7% 168.454 23% 1524717 03% 174.578 1796+0

12 android/os/Handler.dispatchMessage (Landroid/os/Message; ]V 55% 545.655 01% 5.031 1.6% 1064.150 0.0% 5.046 549+0
| 1
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ERE R
« Kill Target Application

GOCCHINA.COM

Tracer for OpenGL ES

« Get 'Application Package' & 'Main Activity' name

aapt dump xmltree OGLESZWater.apk AndroidManifest.xml

« Set names in options.. ——

* Press to start.

Application Package:

Activity to launch:

Data Collection Options:

Destination File:

Device:

OpenGL ES Trace Options

Provide the application and activity to be traced.

‘ samsung-nexus_s-3730EEGI4ECBIJEC | ~

com.powervr. OGLES2Water
OGLES2Water

[ Activity name is fully qualified, do not prefix with package name

Read back framebuffer 0 on eglSwapBuffers()

"] Read back currently bound framebuffer On glDraw™()
Collect texture data submitted using glTexlmage*()

D:\OGLES2Water.gltrace
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Tracer for OpenG

C OGLES2Water.gltrace &2 = 08 || C GLState 2 E = O || C Details 22 = 0
Name Value it
Select Frame: D 16 = 4 Context 0 (ES2)
a Vertex Array Data
] - - > Generic Vertex Attrit
Filter: Filter list of OpenGL calls. Accepts Java regexes. =] [.;‘-‘[I . Vertex Attrib Array F
- Buffer Bindings
Function Wall Time (ns)  Thread Time (.. * > Vertex Buffer Object c
glUniform3fv(location = 5, count = 1, v = [1.0, 1.0, 1.0]) 4,542 2,291 a Transformation State 1
glUnifarm3fyv(lecation = 6, count =1, v = [0.0,0.0, 0.0]) 4125 2125 » Viewport
glUniferm3fu(lecation = -1, count = 1, v = [0.0, 0.0, 0.0]) 3,625 1,541 » Depth Range
glBindBuffer(target = GL_ARRAY_BUFFER, buffer = 420006) 5,708 3,541 » Rasterization State
glBindBuffer(target = GL_ELEMENT_ARRAY_BUFFER, buffer=1 4,500 2,375 4 Pixel Operations
glEnableVertexAttribArray(index = 0) 3917 1,750 Scissoring enabled  false
glEnableVertexAttribArray(index = 1) 3,583 1,541 > Scissor Box ™
glEnableVertexAttribArray(index = 2) 3,583 1,583 > Stencil
glVertexattribPointer(indx = 0, size = 3, type = GL_FLOAT, norn 5,000 2916 Depth buffer enable false ;
glVertexAttribPointer(indx = 1, size = 3, type = GL_FLOAT, norn 4 584 2375 Depth buffer test fu GL_LESS 4 )
glVertedtribPointer(indx = 2, size = 2, type = GLFLOAT, norn 4150 2708 ” Bl.endi.ng Cumulative call duration of all OpenGL Calls in this frame:
glDrawElementsimode = GL_MAP_INVALIDATE_RAMGE_BIT, cc 44 667 41,958 Dithering enabled  true T A T T5Ems
glDisableVertexdttribArray(index = () 4,666 2,166 a Pixel Packing S
gIDisableVertextiribAmay(index = 1) 3792 1,666 Pack Alignment 4 e
glDisableVertexAttribArray(index = 2) 3,583 1,500 Unpack Alignment 1 Per OpenGL Function Statistics:
glBindBuffer(target = GL_ARRAY_BUFFER, buffer = 0) 4,375 2,333 | 4 Texture State _ = - "
glBindBuffer(target = GL_ELEMENT_ARRAY_BUFFER, buffer = 0 4,083 2000 — Active Texture Unit 0 [ C. [WallTime | ThreadTi- | I
glActiveT exture(texture = GL_TEXTUREQ) 2,750 1,666 » Texture Units : glDrawElements 3,004,917 3321449 1 —
glBindTexture(target = GL_TEXTURE_2D, texture = 840012) 5,459 3,333 » Textures glUniform3fv . 2,786,919 769,023
glUseProgram(program = 2240032) 3,875 1,750 4 Program Object State glBindBuffer 1. 1643416 617,255
glUniformMatridfu(location = 2, count = 1, transpose = false, 1 4917 2,708 Current Program 2240032 1 glUniform1f 87 1,314,086 352,182
alllnifarm3fullacation = -1 count =1 v = [-4R2. 7261 /R.27445 I8 1ARA T p Tn ''''''' o glClear 3 1,103,290 324,455 -
212Mof500M  |J
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Unity Profiler

j\% ; i‘i % ¥ Android
» Build APK using setting.. Texture Compression (BRTTTERTH:
_ : Google Android Project
Development BL“Id Development Build v
- Autoconnect Profiler v

Script Debugging

« ADB command
adb forward tcp:54999 localabstract:Unity-com.iUnity.angryBots

« Change Active Profiler to "AndroidPlayer(ADB@127.0.0.1:54999)"

Active Profiler
Editor
v AndroidPlayer(ADB@127.0.0.1:54999)

* Press prp=erarl to start.
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Add Profiler 4% Record Deep Profile Profile Editer Active Profiler Frame: 250/2 4 » Current

&6ms (15FPS)
5 - L Selected: Overhead
CPU Usage

Rendering

Scripts

Physics [ 3

GarbageCollector s (RS
= YSync

Others 16ms (60FPS)

Draw Calls
Triangles
Vertices

Mem
Total Allocated
Texture Mamory
Mesh Count
Material Count
= Object Count

Audio
Playing Sources
Playing Voices
Total Audio CPU
Total Audie Memary

5
Active Rigidbodies
Mumber of Contacts

Hierarchy CPU:i295.07ms GPU Ims
Overview s calls 3 Time ms Self ms A Object Total Self Calls GC Alloc Time ms Self ms
ics.Simulate 3 | § 9 3 MNSA 13.8% 13.8% 1 0B 40.92 40.92
Camera.Render
Overhead
AutoFire
FreeMovementMotor,FixedUpdate()
Update
s.PresentAnd
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