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Why Profiling & Optimizing

e Access more devices and users

e Reduce APK size to increase number of download
e Increase game performance & loading time

o Identify performance bottleneck

o Optimize & reduce development work effort
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China Market
Overview
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China Top 20 device

Samsung - Galaxy S Samsung - Galaxy Note 2
Samsung - Galaxy S 2 Samsung - Galaxy Note
HTC - Desire Meizu - M9
HTC - Desire HD Google - Galaxy Nexus
Samsung - Galaxy S 3 Xiaomi - Mi-One
Samsung - Galaxy Ace HTC - Wildfire S
HTC - Desire S Samsung - Galaxy SL
Motorola - Defy Samsung - Galaxy Tab
HTC - Incredible S Hyundai - S800
HTC - Wildfire Samsung - Galaxy Gio

* Data collect between 2011 & 2013 by 'Sweet Potato Game Center' ( #b IR F D )
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GPU Vendor

Adreno - 44.7 % QUALCO/WV\

PowerVR - 267% () Jimagination
Mali - 191% ARM

Tegra - 1s% <ZIMVIDIA
Vivante - 1.6% <@ \/I\/ANT

VideoCore - 0.5% BROA'.‘,COM
NS -

* Software Renderer - 5.8%
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CPU Instruction Set Architecture

ARMv5
0.3%

ARMv7/
81.1%

ARMvV6
18.5%

X86
0.1%
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ARMv7 - Graphic

OpenGL ES GPU

ideoCore, 0%

openGL 3.1 0.1 Mali, 27 %

reno, 39%

openGL 3.0 }4.3
e o _.[J

Vivante, 2%

Tegra, 2%

PowerVR, 30%
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ARMv7 - Spec
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* 979% of the 1000 MHz have 1 CPU core
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ARMv/ Target Device

OpenGL ES :
Physical RAM :
CPU Core :
CPU Speed :
Android API :

2.0

512 mb

1 Core
1000 MHz
2.3

Cover 74% of all the device in China
Cover 91% of the ARMv7 device in China

Top 9
« Samsung Galaxy S
« Samsung Galaxy S2
« Samsung Galaxy S3
« Samsung Galaxy Note
« HTC Desire
« HTC Desire HD
« HTC Desire S
« HTC Incredible S
 Meizu M9
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ARMv6 - Graphic

OpenGL ES GPU Vendor

| | ‘ | ‘ ‘ PowerVR (2.0), 5%
2.0 GPU 63
PU (1.x), 30%
1.1 GPU 70
1.1 CPU oy
dreno (1.1), 7%
e | | ‘ | ‘ ‘ | ‘ ‘ 0 Adrenao (2.0), 56%
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ARMv6 - Spec
RAM CPU

52 mb 15 1000 MHz :|1
384 mb 64 832 MHz [ ]2
800 MHz |31
288 mb 73 | | ‘
667 MHz |32
278 mb po | | ‘
650 MHz 135
256 mb o6 | | ‘
634 MHz 151
192 mb |97 600 MHz 163
168 mb o 528 Mz | | ‘ | | ‘ N
| | | | | | | | | [ [ [ [ [ [ [ [ [
0 10 20 30 40 50 60 70 81 90 400 0 10 20 30 40 50 60 70 80 90 100
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ARMv6 Target Device (Hi)

OpenGL ES :
Physical RAM :
CPU Core :
CPU Speed :
Android API :

2.0

256 mb
1 Core
600 MHz
2.3

Cover 939% of all the device in China
Cover 60% of the ARMv6 device in China

Top 8

« Samsung Galaxy Ace
« Samsung Galaxy Gio
« Samsung Galaxy Mini
« Samsung Galaxy
550

« HTC Wildfire S

« HTC Legend

« Eastcom MTW20

« Huawei Sonic
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ARMv6 Target Device (Low)

OpenGL ES :
Physical RAM :
CPU Core :
CPU Speed :
Android API :

1.1

256 mb
1 Core
528 MHz
2.2

Cover 999% of all the device in China
Cover 95% of the ARMv6 device in China

Top 6
« HTC Wildfire *CpU
« HTC Hero *CpU
« HTC Magic *GPU

« Huawei C8500 *cru
« Motorola Backflip *Gpu
« Motorola Cliqg *GPU

* 75% render on CPU
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Unity Support

CPU Instruction Set OpenGL ES Android API

ARMv6 | ARMvV7 x86 1.x 2.0 3.0 3.1 Min Max

Unity3.5| @ | @ e o 2.0.1| 4.2
Unity 4.0 ® ) ) 2.0.1| 4.2
Unity 4.1 o o o 2.0.1| 4.2
Unity 4.2 ® o o o 2.0.1| 4.2
Unity 4.3 o ® o 2.3.1| 4.3
Unity 4.5 o auto | auto 2.3.1| 4.4
Unity 4.6 o * auto | auto 2.3.1| 4.4
Unity 5.0 ® * auto auto| ? 2.3.1| 4.4
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Understanding
Memory



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

256 mb
~54 mb
~72 mb
~34 mb

~95 mb

RAM Memory Distribution

512 mb
~130 mb
~72 mb
~120 mb

~190 mb

- Physical Memory (Unified)
- Linux Kernel
- Android OS Process (Hidden)

- Process (Persistent & Visible)
- system
- android.process.acore
- com.android.sysmui
- com.android.phone
- com.android.smspush
- com.android.nfc

- Available

50 mb

40 mb

30 mb

20 mb

10 mb

0 mb

1 2 3 4 5 6 7 8 9
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Memory Consumption

Same game on different device (APK size 35mb)

Adreno

PowerVR

Tegra

e At
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Shell Command

dumpsys meminfo ( all process & process category )

dumpsys meminfo <PID> ( targeted process )

cat /proc/meminfo ( whole device )

procrank ( all process including system process ) *not always available

- Can be execute from the the from desktop via USB remote
adb shell dumpsys meminfo

- Can be record to a file or clipboard
adb shell dumpsys meminfo >FileName.txt
adb shell dumpsys meminfo |Clip

* returned data may vary depending of the device Android version
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Understanding
Texture
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OpenGL ES Internal Texture Format

Internal Texture Format Red Green Blue Alpha |Luminance| Depth Stencil Bits Unity
LUMINANCES 8

LUMINANCE4 ALPHA4 4 4

LUMINANCES8_ALPHAS 8 8 16

RGBLO | 1 | 100 | 100 | | | |  Js0] |

RGBS AL | 5 | 5 | 5 | 1 | | | 6] |

RGB10_A2 10 10 10 2 32
DEPTH24_STENCILS8 24 8 32 |Depth (Player Setting)
DEPTH_COMPONENT16 16 16 |Depth (Player Setting)
DEPTH_COMPONENT?24 24 24

DEPTH_COMPONENT32

32

32
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Fixed-Rate Texture

100%
45%
27%

7%
3%

>1%

ETC1> All OpenGL ES 2.0 & later GPU

ATC> Andreno

PVRT> PowerVR (iOS 100% )

ETC2> All OpenGL ES 3.0 & later GPU

DXTC> Tegra & Vivante

ASTC> Supported* OpenGL ES 3.0 GPU ( Apple A8 )

* Adreno 420 / Mali Midgard 2nd-Gen / Tegra K1 / PowerVR Series6XT / Vivante GC7000



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

RGBA 32 RGB ETC RGB PVR RGBA PVR RGBA 16
32 bpp 4 bpp 4 bpp 4 bpp 16 bpp

oo M4 o/

diff.

alpha

diff.

.....

P,

size 256 kb 64 kb 64 kb 32 kb 128 kb

(1 texture 256kb) (2 texture 32kb) (2 texture 32kb) (1 texture 32kb) (1 texture 128kb)
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Shader
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Modification & Optimization

o Converted Shader who need 'Split Alpha’

e Create Custom shader

o Use build-in Unity 'mobile' shader

e Reduce shader number of instruction

o Avoid 'Discard’ fixed function ( Alpha Test )

Limitation
e Unity Legacy GUI system
e Unity Legacy Font system
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Multiple Build
Creation
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Avantage / Disadvantage

Avantage

- Better Performance on each target
- Better Graphic on better phone
- Smaller package on each target

Disadvantage

- More Asset Creation & Management
- More Code Creation & Management
- More Shader Variation

- Build Distribution Complexity

- More Testing & Debuging
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Texture
Optimization
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Splitting Alpha from Color

[C]

[RGB]

[B]

[A]

[RGB]
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Remove Duplicate

Before After

Color

Alpha

,l.
-
e
-

4 texture used 3 Texture used
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Resize Texture

Resize base on device screen

Color Alpha Alpha
256 x 256 256 x 256 64 x 64

\
o -
/

Need resolution Can be reduce
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Square Power Of Two (SPOT)

Use SPOT texture only Convert Non-Square Texture
32 x 32 « Split Texture
64 x 64 - Create new object
128 x 128
256 x 256 - Merge Texture / Build Atlas
512 x 512 - Change object UV
1024 x 1024
2048 x 2048
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Reduce Package Size

[ 1024 x 1024 ] will always used 512 kb in RAM

1

I
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|
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Il

il
|

|
|

316 kb in APK 287 kb in APK
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Other Assets
Optimization
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Geometry
Data Reduction / Removal

Ve rtex In C| iceS B Hidden/TerrainEngine/BillboardTrees
Ve rteX CO I O I Cast shadows
Render queue
UV 1/UV?2 oo
N orma I Vertex shader SMZ2.0

Skinning Weight Fragment shader ~ SM2.0

Ignore projector ves

position,color,uv,uvz
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Animation

Key Reduction
in Unity in FBX

Model 21 Animations
Import Animation e

Wrap Mode Default
Anim. Compression | Keyframe Reduction and Compression
0.5

FPaosition Error

Scale Error

Rotation &rrori lefined as maximum angle deviation all =d in
legrees, for others it is defined as maximum distance/delta
|- iation |” ] I in per ent
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Audio Video

Size Reduction

e Force Mono  Create Real-Time Cinematic
« Convert to OGG / MP3 « Convert to OGG / H.264

« Reduce kbps « Reduce kbps
( use diferent quality for Video / Audio )

http://developer.android.com/guide/appendix/media-formats.html
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Profiling
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Identify performance bottleneck

CPU Vertex Processing

e« Too many draw calls o Too many vertices

o Complex scripts or physics e« Too much computation per vertex
Bandwidth Fragment Processing

e Big and uncompressed textures o« Too many fragments, overdraw

o High resolution framebuffer e Too much computation per fragment
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Optimization Type

e Reduce Memory Consumption
o Asset Modification (Texture, Audio, Model, Animation, ...)

o Code Modification (Memory Management, Memory Leak, ...)

e Fix Performance Bottleneck

o« CPU "Central Processing Unit"
e GPU "Graphic Processing Unit"

o Reduce Package Size
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Profiling Tool

Adreno - Adreno Profiler
PowerVR - PVRTune / PVRTrace
Mali - Mali Graphics Debugger / ARM DS-5 Streamline
Tegra - PerfHUD / Tegra Graphics Debugger / Tegra System Profiler

Vivante - none
VideoCore - none
All - Android SDK tools

Unity - Unity Profiler (Unity Pro only)
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Profiler Requierement

« Root device
« USB debugging Enabled (Developer Options)

« APK with "INTERNET permission” enabled

- in AndroidManifest.xml

<uses-permission android:name="android.permission.INTERNET" />
- in Unity
Other Settings

Configuration
1ics Level®

Cewvice Filter

Install Location Prefer External
Submit HW Statistics e

Fequire

Internal Snly
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PVRTune

Connect Procedure

« Start PVRPerfServer on device (PVRHub)

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

« Forward port
adb forward tcp:6520 tcp:6520

« Start PVRTune & Connect to device
pvrtune://localhost
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PVRTune

File Edit View Connection Help
Counter Table 8 x " | Name Kenderstate Override -]

[T TV TR W rbesklons: 10 coe ° CO re Ove rVieW
e U= | é?ua[zlj‘;:‘a:f persecond FPS) | | e suro vienpert Fra m eS pe r Seco n d ( F PS)

PID 2427: GPU task load: 3D core

%

M Frametime 2614m 1 Disable blending
I Frames per second (FPS) 383 CPUload P B2 (ommn ( ;PU t k I d
GPU task load: 3D core 270% Force £lat colour frag shader as Oa
M GPU task load: TA core 5.0% Disable stencil test
GPU task time: 30 core 137 eable denth et
M GPU task time: TA core 26 W‘”"M‘W‘“\ o !ﬂ‘L“‘V'\,J' ey pectle deth test = C PU |Oa d
M Shader load: Pixel 155% y fizable seiscor tesl
. Shader load: Stall 06% p. 000000 rTDD 000000 llTlD 000000 llTZD 000000 fTiﬂ 000000 deﬂ Disable draw calls:
Shader load: Vertex =2 2| FEREREEY FRRTRRUEEY FRURRRRETY FERRTRTES ERRETURI I Pachle Shush and finish - Me“lory total/ use
I Shader total load 160% Dizsble texturs modificstions
[ PID 2427: Frames per second (F.. 14 ® Dizable texture filtering .
[ PID 2427: GPU task lozd: TA core 3.5% Dissble dizeard / slpha test - S h a d e r ‘ |OC k ( C | e e r |Xe |
PID 2427; GPU task time: TA core 18 Disable frane buff
isable frams buffer accesses

PID 2427: GPU task Ioad: 3D core 21.0%
Il PID 2427: GPU tack time: 3D core 107 Clling mods: S h d Cl k C | t
I FID5: Frames s s (99 155 ader ClocC YClE per vertex
1D 3: GPU tosk load TAcore  10% - e

I PID93: GPU task time: TA 05 H
M r033: Gput:zk\t;':;au S: 48% Tine period: S h a d e r | Oa d : P I Xel

1D 93: GPU task time: 3D core 2.4
PID 587: Fr d (FPS) 17.9
e N e I e - Shader load: Vertex
. PID 587: GPU task time: TA core 231.09m 2 et e Rt A R IR R Bl e A e R s el B TV B el o R e o e Bl S B e e ol Bl "
[ PID 587: GPU task load: 3D core  11% % CFU load, by PID | |
[ PID 587: GPU task time: 30 core a.sje Memery Load | E— H H H H
W <PUload 99.2% GFU task load: Th core [ | L rl I I l I IVe I p p I n g
GPU task load: 3D core [ I |
£ GFU task load: 20 core [ ] . R
Shader Load [~ E— - P t f . -
rimitives per rrame:. on-screen

= - Vertice per frame: on-screen

o Index D Name
a0 2427 com.iUnity.angryBots

p. 000000 700. 000000 |171EI 000000 |172EI 000000 T30. 000000 T40. 0 3 .
[T PR FETETEET T TR TY RN, I <l m system_server ° Iexturlng

0 2

Time period: 50.9123=

‘ L m: =
D ‘ o ‘ - fexture unit(s) load

Receiving 9m 10,85 (1234171, 2224.40ps 0.000p); 153.0KB/5; 8.1%; 5
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PerfHUD ES

Connect Procedure

* Kill Target Application
« ADB command
adb shell setprop debug.perfhudes 1
« Start Target Application
 Start PerfHUB ES
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Performance DashBoard

File View Debug Help

Speed Bar
@ 118 1/8 1/4 12 ’ v 2x 4x 3 16 p e e a r
— 8]
Ferformance
Dashboard CPU Moni tor Directed Tests -
T Directed Tests

[ 222 Textures
rame

JL ‘ 23: [7] Tenore Draw Calls
|.|J-| T [ Dizable VSyme
GBS ragmend ader
‘ |~‘ [Z] Full Fragment Shad _ Ignore DraW Calls

0% [F] Full ¥iewport

e I
Debugzer
gg: [] Disable Blending
o itf 20% [ Dizable Clear
(18 | T - Null Fragment Shader
o [l Dizable Texture lUpload

Frame [C] Disable Buffer Data
Frofilaer

i
[ ]

CPU Monitor

MNM”W’“‘G{UH‘MW - Draw Calls Per Frame
| LOHn : n i " D _::: . .
L S _ N ——— Batching Histogram

me Driwer Time Draw AFT= Uplead APTs Mait APT - i)
- Draw Calls Per Frame

Status Bar

- fps

o

@ 0-4 528 29-T1 T2-133134-214215-314315-433 4344

m'IDIA Draw Calls Fer Frame Pri itive COu nt
16.2 / 13.2 fps | Brimitive Count 23240 perframe () Teture | @ Vertex Buffer Object @ Connected t0127.001
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Frame Debuger

File View Debug Help

e | Geometry Viewer

State Viewer

Texture Viewer

Shader Viewer

@ | Frame Overview
-

Performan:
Dashboard
f g COLOR
Frame 1280 x 720
Debugger GL_UNSIGNED_SHORT_5_6_S
GL_RGB
o
Frame
Profiler
DEPTH

1280 x 720
GL_UNSIGNED_SHORT
GL_DEPTH_CONPONENT

1

STENCIL
1280 x 720
GL_UNSIGNED_BYTE
GL_STENCIL_TNDEX

UGN ESIESIEN)

Navigation Bar

@ [B>| Thread (A1l Threads v | Context (ALl Contexts v|Drew Call 152 [3] / 152
4

NVIDIA.

Frame loaded in 54.43 seconds. Ready for debugging.

lDrawElements (GL_TRIANGLES, 6, GL_UNSIGNED_SHORT, 0x00000000)

Up

@ Connected t0127.001

 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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Frame Profiler

File View Debug Help

Bucket Definition

@ Shader State [¥] Raster State Framebuffer Object
-
Performance Bucket List Draw Calls
Dashboard ~ ~
D Calls Duration Pixel Count Contribution - Index Duration Pixel Count
9 1 4.27 ms 460800 2876% 152 086 ms ]
k) 10 7 3.02ms 30731 2741%
: 1 5 294 ms 15369 2673%
& 12 2 286 ms 3034 2506%
rane
Debogeer 13 1 203 ms 471040 1848%
14 1 167 ms 41658 15211% L
5 15 1 124 ms 39898 1129% 1
i 16 4 122 ms 580 1.107%
W 17 1 096 ms 458 0870%
- 18 1 092 ms 117760 0839%
rane
i 138 3 091 ms 0 0822%
20 1 086 ms 768 0784%
il 1 0.77 m: 0720 0.698% ™
Unit Wtilization | Draw Call Unit Utilization | Unit Bottlensck | Draw Call Unit Bottlensck | Draw Call Duration | Draw Call Shader $aits | Pixel Count | Vertex Count | 4P
Index Fusy
20,555 ms
Vertex Shader
Eusy
2.29% s
Clip Busy
0000 s
Fraguent Shader
Eusy
27.417 ns

e rova e

Navigation Bar

@ Thread [ALL Threads v | Context [ALL Conterts v|Draw Call 152 %] / 152

NVIDIA.

Profiling data for the frame loaded in 3.70 seconds.

£llr snElements (GL_TRIANGLES, 8, GL_UNSIGNED_SHIRT, 0x00000000)

U»
@ Connected t0127.0.0.1

Bucket Definition
Unit Utilization

Draw Call Unit Utilization
Draw Call Unity Bottleneck
Draw Call Duration

Draw Call Shader Waits
Vertex Count

Triangle Count

Vertex Attribute Count
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Adreno Profiler

Connect Procedure
« Start Target Application

« Start Adreno Profiler

» Click 'Connect...' to open this

v

- Select Target Application

- Click 'Connect' button l .

atu
ADB: Found & device and app

SDB: sdb (Samsung Debug Bridge) was not found in the system path  Add location of sdb
to your system path and restart Adreno Profiler to conmect to a Tizen device

IP: Fo device found: enter an IP Address in the box and click Refresh to scan again
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Graphe

ForceDepthTastReject  False 600000000

ForceScissorTestheject  False

ForcaSnal IVianport Falze =
ForceStencillestinglff False 60000000
ForceStencillestieject False

4 GL Texture State 50000000 -
ForcilinewFiltering  False
ForcelisarestFiltering  False 40000000 —
ForcaSnal ITexturax Falze L

Forcelecturslni tOO£E  False
ForcsTecturslnitiOff  False
ForesTerturslni 2068 False | | |Value
Forcelesturslni (30£f  False 7000000
GL Vertex State

DizsbleNorVBORendering False
DissbleVBiRendering  False

8000000

N

6000000

ForcaCullingBack False
Forcslullingfront Falze T
ForcalullingEE False | ||Value
ForcsfullingReject  Falsze 800000000
ForcsFod££ Falze 700000000
For coli ghtinghft Falze

4 Power Overrides G
EnbLsGPUICVandlAF  Falsze

4 Yamato State

DisableBufferSubmit
Disables buffer submit

— ——— -
'§ Adreno Profiler - Connected to 127.0.0.1:20900 AR
%4 Connect... % Disconnect en | Save crubber crubber L Scrubber rapher - ader Analyzer @ Kemel Analyzer elp ~
EYe D Eop E Scrubber GL £ Serubber CL - Scrubber DX fy, Graph Shader Analyzer @ Kemel Analyzer | | @) Help
Scrubber OpenGLES (1) Graph (1) - x
OverrridesBrowser S MetricsView -
o Lz ol 4 " X Freq dHz~ D
Dizdblaisplaylpdates  Falze Tt T .
DisableEGiLalls False e Frimitive .
DisableEGiSuapbuffers  False 4 Primitive Trocessing
i Ealee 1 Pre-clipped Palygems/Second
ForceSwapInterval False % Prins Trivially Rejected
e True A % Prins Clipped
4 GL APX w
- ] Average Vertices / Palygm X
DisablaColarClear: False B hverage Polygm Area X
DizablalepthClesrs Falze 1 Reusad Vartices / Second
Disablelramirrars False 2 89 G Shader Processing
DisdblebrawElencnts  False
% Shaders Bus:
DishldrwTestire  Falue ® i’
Disetleinish False A Vertices Shaded / Second
DisableFlush False 1 Fragnents Shaded / Second
DissbleGL False | | |Velue: 21,08 W Verter Instructions / Second
DisableReadFicels False
Frognent Instructions / Second
DisableSteneilflears  False B Froan
o B00E Folen o Tragpsnt AL Tnstructions / Sec
4 (@b Ep o Bnao ¢ Fragnent AL Tnstructions / Sec
ForcohlphaTestEE False 0tele)
ForcellphaTestheject  Falze Fragnent Interpolation
200000000 vl ®
ForceBlendinglEf False B e tions / Saesnd
ForcaColorlaskOEf False = 700000000 1oy Frssnent EFV Instructions /
ForcallepthTestOEE Falze Secon

W Textures f Vertex
I Textures / Fraguent
ALY f Vertex
ALY/ Fragnent

Tnterpolation Tnstructions /
B et

1 % Tine Shading Fragnents
1 % Tine Shading Vartices
14 % Shader ALV Capacity Milized
1 % Naarest Filtarad
14 % Linsar Filtersd
10 % dnisotropic Filterad
184 % YorcBase Level Textures
4199 6P Menory Stats
g Textors Werry Besd B
Gytes/Second) X
B Vertex Memory Read (Bytes/Second)
x
g Vertex Tndes emcry Tead
(Bytes/sec) X
B Read Total Gytes/ser) X -
‘ »
Avg Bytes / Fragment
Average number of bytes transferred from main

memery for each fragment

4 Connected to com.iUnity.angryBots on 127.0.01:20900 (Global Metrics Available)

Metrics View
« EGL (App Metrics Grapher)
- FPS
 GPU General
- % Busy
« GPU Shader Processing
- % Shaders Busy
- % Time Shading Fragment/Vertices

Overrrides

« GL API
- Disable Draw Elements

» GL Texture State
- Force Linear/Nearset Filtering
- Force Small Textures
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€ Adreno Prof

%5 Connect... ¥ Disconnect | [25 Open [gf Save | [y Scrubber GL %@ Scrubber CL Scrubber DX gy, Grapher » @ Shader Analyzer @ Kernel Analyzer || @) Help ~
/" Scrubber OpenGLES (1) | vx

0-0:5b267a48 - @ Capture Frame | #d Color - |G FBO | [ Bins | Mode:[ & > #A~ | @ Rotate | §* G View - ®

Textures Browser vax
4 % %3 SyncNow (3% Sync On Capture - PRE || B Save All I/

ID 114: 32x32, ETC1-RGBS &

128x128, RGEA4

B4xB4, RGBA

ID 117: 32x32, RGBAY

ID 118: B4xB4, RGBA4

ID 119: B4xB4, RGBAY

1D 120: 128x16, RGBA4

1D 121: 512x512, ETC1-RGBS

ID 122: 256x256, RGBA4

D 123: 512:512, BGBA

10 124: Bax6e, FGB

1D 125: Bax6e, EICI-RGES
1D 126: 126x125, RGBA
 127: 3232, BB

1D 128: 16x18, ROEA

10 129: Bax6e, EICI-RGES

ID 130: 32x32, RGBA
ID 131: 32x32, RGBA

EEEE-ENENIEEEEONED

ID 132: 32x32, RGBA

n PR TN 133 %32 RGRA %
Textures | Programs | Frame Deims

Shaders View vax
Show: Vertex1 - (#send 9 | [ [ retsindverrides

[Modified| Original |

1 Metrics ~ 1 @4 Find Redundant Calls + ¢ = | 4= Flip “[gj Save Save Vertex Data [7] Show Unsorted Drav Calls | Show Debug Marker c.nsi 1 A
= + 2

flRaien iy oReescitiasny; * | Conments [APT Calls [ GL Context | Frane Stats [ Vertex Data | Index Data [Elenent/ 11| 5
283 Non-Elocking Resolve (Bind Frane Buffer) - = 3 T T I L
2 |HowHlocking Rexolve (Resource Free) m - Statisis Tablor deais or seek o heavyweight cals usng he toobar 5

M 285 elC1ear ( mask =COLOR|DEPTH|STENCIL) 39 0 ° disabled for one or cals. E possblefor | 6 attribute vecd _glesVertex
296 ElDrawElements  mode =GL TRIANGLES, cownt =6, t1 o best pefomance 7 attribute vec _glesMultiTexCoordd
287  Non-Blocking Resolve (Bind Frame Buffer) - - Q. use. C 8 uniform highp mat4 glstate matrix mwp;
288 Non-Hlocking Resolve (Re: Free) = = platfom. 8 varying highp vec2 xlv_TEXCOORDO

Blocking;Rasolyau(Rasonsea Rras Q| Some aciive vertexatbutes ae not being stored i buffer cbiects. Forbestpefomance, place | 10 |10 =
299 glrawElenents ( mode =GL TRIANGLES, count =6, ¢37 0 al atrbute data in buffer objects Y Myl
0 eselves - - Most geometry sert GL TRIANGLES). Pefomance
SR DT LR TR L S Active vertex attrbutes are distibuted across mump\e buffer objects mLhns cm orare « m »

302 Fon-Blocking Resolve (Resource Free) i = A\ sequential packed in a single buffer obect. For best perfomance, interieave atrbute data within

305 elbrauElements ( mode =GL TRIANGLES, count =6, ¢35 0 a single buffer object. Shader is valid: %
304 1 Varesolve L - Press the ‘Bins'toolbar bton i the Scrubber window to visuslize the curent binning vice: Qualcomm Adreno (TM) 305

)| configuration. For best perfomance. f bins required by by  Total Instructions .

305 Nom Blocking Resolwe) (Bind FrameButter) i - reducing requirements for color, Z. stencil. and MSAA as much s possibe.
306 Non-Elocking Resolve (Resource Free) - = P11 PReC Yo ATUATISCEEEYONS H920)
307 glClear ( mask =COLOR [DEPTH|STENCIL) w 0 BATE PRSI it rtericctons <0
305 elDranElenents( mode =GL TRIANGLES, count =6, t1 0 [ finerphihe i fase raee sl
309 Non-Blocking Resolve (Bind Frane Buffer) - = e O - ﬂ -
310 NowBlocking Reselve Geseurce Free) - - L Pt

4 Connected to com.iUnity.angryBots on 170 0120900 (Global Vietrics Avaable
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Comments

EEnmmentEE AFT Call=s | GL Context | Frame Stats | Wartexr Data | Index Data | Element Data

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

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

‘a' Uncompressed textures are in use. Compressed tesdures provide the best performance on this platform.

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

_Ii'-. Most geometry in the captured frame is sent as discrete triangles (GL_TRIANGLES). Performance may
be improved significanthy by converting geometry to tiangle strips or fans.

Active vertex attibutes are distibuted across multiple buffer objects in this frame, or are sequentialby
_ﬂ., pachked 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 corfiguration. For
1) |best pefformance, minimize the number of bins required by the framebuffer by reducing requirements for
color, £, stencil, and M5AA as much as possible.
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GL Context / Frame Stats

» Blending » Render Calls

- Enabled - # glDraw Calls
 Culling » Geometry

- Enabled - Total Vertices

- Total Primitives

» Miscellaneous
- Total Texture Usage

 Texture Formats
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Geometry Data

Vertice Uvi uv2 Vertex Indices Vertex Triangle

__________________________________________________ m——————— e e e ——
! _glesVertex — idx:0 _glesMultiTexCoordd - idx:3  _glesMultiTexCoordl — ide:d | 1 Indices | | GL_TRIANGLES :
[ 1
[ 0.221245, 3.793481, -13Z.6791 1.05004ZE+09, 1.01TSE9E+0Q 1. 0S004ZE+09, 1. O1TSERE+0D I L 4092 ! L 4002, 4093, 4094 |
[ ! [
1 I 1
e 08291934, Z.043518, -132.702 3. 205685E+09, 1. 0BS009E+09 3. 20S655E+09, 1. 0BSO09E+03 I 1 4093 : L} 4005, 4096, 4097
[ I
:2 -0.2212454, 3.30827Z, -133.0829 3. 1BB0BSE+09, 1.01TSESE+OQ 3. 18B0DBSE+0S, 1.01TSE9E+03 : 12 4094 I 12 4005, 4093, 4096 :
1 I
I3 0.6262308, 3.512619, -131.3826 1.061293E+09, 1.06495ZE+09 1.081295E+09, 1.064952ZE+09 I :3 4095 1 13 4009, 4100, 4101 :
[ 1 1
14 -0.2212454, 3.306272, -133.0829  [3.198419E+09, 1.01TSE9E+DS 3. 193419E+09, 1.O1TSE9E+09 1 :4 4096 | :4 4102, 4103, 4104 |
i I 1
5 -3.329978, 2.043514, -132.702 1.073218E+09, 1.0BSO09E+DS  1.0T3218E+09, 1. 0BSO09E+0S A I5 4097 : :5 4102, 4105, 4103 |
! 1
:5 -2.479542, 3.30B269, -133.0829 1.0BS04E+09, 1. D1TSE9E+IY 1. DESOME+0S, 1. 01TSE9E+09 : [ 4095 : 18 4106, 4107, 4108
[ [
:T 0.6291934, 2043518, -132.702 3.211T96E+09, 1.0BSO0SEHDS (3. 211T96E+09, 1.0BSOOSE+DS : i 4098 1 Ik 4108, 4109, 4107 :
1 [
] -2.479542, 3.306269, -133.0823 3.1860BSE09, 1.017SB9EIDS (3. 18B0BSE+DS, 1.01TSE9EH0S I :a 4095 | rU 8 4110, 4111, 4112 :
[ 1
rU 19 -3.327009, 3.512615, -131.3856 1.061295E+09, 1.0B495ZE+09 1.061298E+09, 1.064952E+09 I rU :9 4099 : I ) :9 4110, 4113, 4111 1
1 I 1
-I—J 10 -Z.479542, 3.753479, -132.8791 1.05004ZE+09, 1.01TSE9E+H09 1. 0SO04ZE+09, 1. O1TSEQE+DD 1o 4100 ! o 4114, 4115, 4116
[ ! = | .
rU :11 -3.320978, Z.043514, -132.702 3. 205685E+09, 1. 0BS009E+09 3. 20S655E+09, 1. 0BSO09E+03 : rU 1t 4101 I D it 4116, 4117, 4114 :
1
[ [
D hz -3.327009, 3.512815, -131.3826 1.0T3201E+09, 1.08495ZE+09 1.073201E+09, 1.08495ZE+09 I D 1z 4102 1 112 4117, 4118, 4114 :
[ 1 1
113 -0.221245, 3.793481, -132.6701 3.198419E+09, 1.01TSESE+0Q 3. 195410E+09, 1.01TSE9E+03 ] :13 4103 1 'I_J :13 4113, 4120, 4121 |
i I 1
>< 114 -2.479542, 3.793479, -132.6701 1. 06B04E+09, 1. 0LTSGOEHDD 1.DBE04E+09, 1. 01TSEIE+09 I x 14 4104 : C :14 4119, 412z, 4120
! 1
Q) :15 0.6262308, 3.512619, -131.3856 3. Z11764E+09, 1. 0B4OSZEH09 | 3. 211TR4E+09, 1. 064952E+09 : q) s 4102 : q) 115 4123, 4124, 4125
+J [ [
[ :15 -4.111131, 3.127025, 19. 11377 1.050042E+09, 1.01TSE9E+D 1. OSOO42E+09, 1.01TSE9E+0S : 'O (16 4105 1 E (16 4123, 4126, 4124 :
1 I
q) nr -1.961568, 1.4BB3T5, 1370544 3.205685E+09, 1.0BSODSEDS (3. 20568SE+09, 1. OBSODYE+0S I C :17 4103 | q) 17 4127, 4128, 4129 :
[ 1
> 118 -4.111131, 2.59259, 19.39194 3.1BB0BSEDY, 1.017SBSEIDS (3. 1BBOBSEDS, 1.01TSBIEHDS I ] :18 4108 : — :15 4127, 4130, 4128 |
1 I 1
1139 -4.956604, 3.219525, 17.80123 1.051298E+09, 1.0B4952E+09  1.0B129BE+0S, 1. 0B4952E+09 " s 4107 : LLl f19 4131, 4132, 4133
[ [
:20 -4.111131, 2.59259, 13.39194 3.198419E+09, 1.017SE9EH09 3. 198410E+09, 1. 01TSEIEH03 : 120 4108 I 120 4131, 4134, 4132 :
1 I
121 -1.002397, 1.4863T4, 18 TOS44 1.073218E+09, 1.085009E+09 1.073218E+09, 1.0BS00IE+0T I :21 4106 1 121 4135, 4136, 4137 :
[ 1 1
122 -1.852834, Z.592559, 19 39194 1. 06804E+09, 1. 01TSEOE+HDD 1. DBE04E+09, 1. 01TSE9E+03 ] :22 4109 1 :22 4135, 4135, 4136 |
i I 1
123 -4.981568, 1.48637TS, 18 TOS44 3.Z11T9EE+09, 1.0BS009E+09 3.Z11TAEE+09, 1. 0BSOO9E+D3 I ez 4107 : :23 4139, 4140, 4141
! 1
:24 -1.852834, Z.592559, 19 39194 3. 16B0B5E+09, 1.01TSESE+OQ 3. 18B0BSE+0S, 1.01TSE9E+03 : 124 4110 : 124 4138, 4142, 4140
[ [
:25 -1.005365, 3.219524, 17. 80123 1.061293E+09, 1.06495ZE+09 1.0681295E+09, 1.06495ZE+09 : 125 4111 I 125 4143, 4144, 4145 :
1 I
126 -1.852834, 3.127025, 19. 11377 1.050042E+09, 1.01TSE9E+D 1. OSOO42E+09, 1.01TSE9E+0S I :25 4112 | 126 4143, 4146, 4144 :
[ 1
27 -1.002397, 1.4BB3T4, 1370544 3.205685E409, 1.0BSO0SE09 (3. 20563SE+09, 1. OBSO09E+03 I :27 4110 : :27 4147, 4148, 4149 |
| I 1
128 -1.005365, 3.219524, 17.80123 1.073201E+09, 1.0B4952E+09  1.0T3201E+09, 1. 0B4952E+09 " 128 4113 : I3 4150, 4151, 4152
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Texture Browser / Mipmaps View

| Mipmaps View >R X)
@oaaq¢dlazd

T L T T T T o
B E
o

) Textures Browser - 3

4 |R3 Sync Mow I Sync On Capture - PRE | & Save All !."v

]
1
1
i
d . ID 181: 512517, ETCL-RGES i
1

— Target: TEXTURE_ZD :

_ Format: ETC1-RGES |

— Type: UNSIGWED EYTE i

— Internal Format: ETCI1-RGES E
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

M35 abadaiii 4

— Wrap 5: CL&MF TO EDGE

— Wrap T: CL&MP TO EDGE

— Min Filter: LINEAR MIFMAF FEAREST
— Mag Filter: LINEAR

— Max Anisotrepy: 0.0

— Size: 1TOLE
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Programs Browser / Shaders View

;-Programs Browser

|

|Brograns

ta 1D 217: 3 Attribs, 14 lniforms

4 Active Attributes

Index 3. veed _glesthultiTexCoordd
Tndex 4 wvecd _glesMultiTexCoordl
Index 0 veed _glesVertex

4 hetive Uniforms

4 " | S Previews Off | Ovenides Off

4 Location 0 veed Directionll
(1.623968, 2.4T4164, 1.3, -1.3 )

aLocation 10 wecd MainTex ST

(1, 1,0 07
4 Location 2: matd _DbjectZforld
(1, 0,0 0)
(0,1, 0 0)
(0,01, 0)
(0,00 12

aLocation 3: veet Frojectionfarams
(1, 0.5 50, 0.02)

4 Location 4: vect TexhtlasTiling
(8 8 6 6]

aLlocation 5: vect Time
( 1.570975, 31.4195, B2.839, 9425851 )

4 Location 87 vecd forldSpaceCameraPos
(-9.968301, 5.134076, 1691718 )

4 Location T: matd glstate_matriz_mvp
( -0.5330151, 1.019761, 03005284, 0.391¢
(0, 0.9582572, -0.8494523, —0.8328315 )
( -0.5559188, -1, 019781, -0, 3995268, 0.
(4788861, 10.SEBE4, 16 BS3SS, 1T 34328

4 Location 8! vecd unity_LightmapST
(1,1, 00)

b Location 9: zampler2D FaksReflect

b Lecation 10: sampler2D MainTes

b Location 11 sanpler®D Normal

b Lecation 12: samplerZl ReflectionTex

b Location 13 sanplerZD wnity_Lightmap

GOCCHINA.COM

I Shaders View -1

I
[Show: [vertex  |+||#ESend 9 | [] retaindversides
Modified |Original

[ attribute vecd _glesVertex:

7 attribute vecd _glesMultiTexCoord0:
8 attribute vecd _glesMultiTexCoordl;
9 £ highp vecd _Time;

10 highp vec3 _WorldSpaceCameraPes:
11 highp vecd _ProjectionParams;

2 highp matd glstate matrix mvp;
13 highp matd4 _Object2World:

14 mediump vecd _DirectionUv:

15 mediump vecd _TexAtlasTiling:

16 highp vecd MainTex ST:

17 uniform highp vecd unity_LightmapST:
& varying mediump vec? xlv_TEXCOORDO;
19  varying mediump vecd xlv_TEXCOORDL:
20 varying mediump vecd xlv_TEXCOORDZ:
21 wvarying mediump vec2 xlw_TEXCOORD3:
< I r

!Shader is valid:
:Devlce: Qualcomm Adreno (IM) 305
IIEtal InStructions ....c.ceeeveaan 58

[}

jFull Precision ALU Instructions . 57
|Half Precision ALU Instructioms . 0
|Interpolation Instructions ......

ITexture Fetches .........ceeewun. O
IMemory Load INStructions ..evese. 0
IMemory Store INStructions ....... ]
IFlow Control Instuctions ........ 1
INo-Op INSCErUCTIOoNS .vveeveveesnss O
lsynchrenization Instructions 0
'short Latency Sync Instructions . 1
ILcng Latency Sync Instructions 1
\Number of Registers . &

Full Registers &

Half Registers a
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Android Device Monitor

Connect Procedure
« Start Android Device Monitor

File Edit Run Window Help

Quick Access

C Tracer for OpenGL ES Q - =N N

B Devices 2 | | @& | @i @| w ¥ S B [[% Th. 2| @ He.| B All.| % Ne.. i Fil. | @E. [Osy.. = O
Name it
4 [ samsung-nexus_s-3730EEGO4ECBOOEC  Online 4.4.4, debug |i| no client is selected
com.android.smspush 2134 8600
com.android.incallui 2035 8601
com.android.settings 2265 8602
com.android.calendar 2579 8604
rmimn amAdemid deaclemla-ls MED Q&NnC o
& LogCat 22 = 8

Saved Filters =k

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 e
I 10-16 14:21:0... 1901 15801 wpa_supplicant wlan0: _
4 n Fl | 1] 3

137Mof485M |
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Reguirement:
Android SDK Tool 20

Android 4.1 (API Level 16)

OCTOBER 19-21, 2014

Systrace

-

-]

A A

GOCCHINA.COM

[Categories| —=I7]
Tas Ties 2= |

Android System Trace

Settings to use while capturing system level trace

Destination File:  D:\Trace-AngryBots.html
Trace duration (seconds): 10

Trace Buffer Size (kb): 2048

Browse...

Enable Application Traces from: ‘icom.lUmty.angryBots

Graphics

Input

View System
WebView
Window Manager
Activity Manager
Audio

Video

Camera

Hardware Modules
Resource Loading
Dalvik VM
RenderScript

CPU Scheduling
CPU Frequency
CPU Idle

Disk /O

CPU Load

Kernel Workqueues

Select tags to enable:

0K

Cancel

= Kemnel

[ Ps Tozs Toss, Togs Togs, Tis Tizs,

CPU:
+ Process 67

+ Process 1579

= Process 1581

fRdy0:
load_us:
cycle_ms:

AudioOut_2

FastMixer
= Process 1842

waq:monitor.
oq:monitor:

wq:Window{422ceed0 u0 co

oq:Window{422ceed0 u0 co..

Iq:

= Process 1910

— Process 7458

kworker/0:2
= Process 10141

kworker/u:1
= Process 15376

kworker/u:2
= Process 17254

aq:native-post-ime:com.iUnit
aq:pending.com.iUnity.angry.

Unity.angryBots
UnityMain

T TN TTTHT T W T

|
|
|
|
S r_...n,...-_..‘

T T Tl 10T T L L L
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Trace

1% 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: 65053, 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 IS,S?G.S IS,S?? IS,S??.S IS,S?S IS,S?S.S IS,S?Q
wonoven NI APRETRR L
[13] FMODAudicDevice Im
2 i [P R § P’
[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...
. B 0 (toplevel) 100.0% 08090.784 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 513% 5076.241 0.0% 0915 26.0% 17005.268 0.0% 0683 80+0
B 2 com/unity3d/player/UnityPlayer.nativeRender 2 513% 5075326 38.7% 3832.032 26.0% 17004.585 5.9% 3835.309 80+0
3 org/fmod/FMODAudioDevice fmodProcess (Ljava/nio/ByteBuffer;)l 361% 3571646 36.1% 3571646 6.3% 4139.816 5.5% 3578.372 800+0
B 4 android/view/Display.updateDisplaylnfolocked OV 115% 1138978 01% 13627 6.5% 4248 469 0.0% 13,875 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% 1093.091 0.8% 80.784 6.4% 4183188 01% 79.443 1796+0
7 android/view/DisplaylnfoSl.createFromParcel (Landroid/os/Parcel;)Ljava 73% 721878 01% 10.516 29% 1910.553 0.0% 10.485 1796+0
B & android/view/DisplaylnfoSl.createFromParcel (Landroid/os/Parcel;)Land 72% 711.463 03% 33.402 29% 1898.370 01% 53.696 1796+0
B 9 android/view/Displaylnfo.<init> (Landroid/os/ParcelLandroid,/view/Disg 69% 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
l 11 android/view/Displaylnfo.readFromParcel (Landroid/os/Parcel)V 6.6% 654,387 17% 168.454 23% 1524717 0.3% 174 578 1796+0

12 android/os/Handler.dispatchMessaqe (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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Tracer for OpenGL ES

Connect Procedure
« Kill Target Application

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

aapt dump xmltree OGLESZWater.apk AndroidManifest.xml

« Set names in options.. ——

OpenGL ES Trace Options

Provide the application and activity to be traced.

* Press to start.

Device: |s.arﬂsung-nexus._s-i?3OEE694ECBOOEC: -

Application Package: com.powensr.OGLES2Water

Activity to launch:  OGLES2Water
[] Activity name is fully qualified, do not prefix with package nam

Read back framebuffer 0 on eglSwapBuffers()
Data Collection Options: || Read back currently bound framebuffer On glDraw™()

Collect texture data submitted using glTexdmage™()

Destination File:  D:\OGLES2Water.gltrace




GAME DEVELOPERS CONFERENCE™ CHINA 2014

OCTOBER 19-21, 2014

CCHINA.COM

Tracer for OpenG

C OGLES2Water.gltrace 22

Select Frame: D

Filter: Filter list of OpenGL calls. Accepts Java regexes.

Function
glUniform3fv(location = 5, count =1, v = [1.0, 1.0, 1.0])
glUnifarm3fyv(location = 6, count =1, v=[0.0,00, 0.0])
glUniferm3fyv(location = -1, count = 1, v = [0.0, 0.0, 0.0])
glBindBuffer(target = GL_ARRAY_BUFFER, buffer = 420006)
glBindBuffer(target = GL_ELEMENT_ARRAY_BUFFER, buffer= 1
glEnableVertexAttribArray(index = 0)
glEnableVertexAttribArray(index = 1)
glEnableVertexAttribArray(index = 2)
glVertexAttribPointer(indx = 0, size = 3, type = GL_FLOAT, norn
glVertexAttribPointer(indx = 1, size = 3, type = GL_FLOAT, norn
glVertexAttribPointer(indx = 2, size = 2, type = GL_FLOAT, norn
glDrawElements{mode = GL_MAP_INVALIDATE_RAMGE_BIT, cc
glDisableVertexAttribArray(index = 0)
glDisableVertexAttribArray(index = 1)
glDisableVertexAttribArray(index = 2)
glBindBuffer(target = GL_ARRAY_BUFFER, buffer = 0)
glBindBuffer(target = GL_ELEMENT_ARRAY_BUFFER, buffer = 0
glactiveT exture(texture = GL_TEXTURED)
glBindTexture(target = GL_TEXTURE_2D, texture = 840012)
glUseProgram(program = 2240032)
glUniformMatrixdfv(location = 2, count = 1, transpose = false, »
nllIniform3fullnration = -1 count = 1 v = [-482. 7261 68.27445

16

Wall Time (ns)  Thread Time (...
4542 2,291
4125 2125
3,625 1,541
5,708 3,541
4,500 2375
3,017 1,750
3,583 1,541
3,583 1,583
5,000 2916
4,584 2375
4750 2,708
44,667 41,958
4,666 2,166
3,792 1,666
3,583 1,500
4375 2333
4,083 2,000
3,750 1,666
5459 3333
3,875 1,750
4917 2,708
3833 1 AR

= 0 || C GL State 2

=N

-

Mame Walue

4 Context 0 (ES2)
a Vertex Array Data
> Generic Vertex Attrit
> Vertex Attrib Array F
- Buffer Bindings
> Vertex Buffer Object
4 Transformation State
> Viewport
> Depth Range
- Rasterization State
a Pixel Operations
Scissoring enabled  false
> Scissor Box
> Stencil
Depth buffer enable false
Depth buffer test fu GL_LESS
- Blending
Dithering enabled  true
a Pixel Packing
Pack Alignment 4
Unpack Alignment 1
a Texture State
Active Texture Unit 0
> Texture Units
> Textures
4 Program Object State

Current Program 2240032

4 LU

-

m

E = O || C Details 22 = 0

Cumulative call duratien of all OpenGL Calls in this frame:
Wall Clock Time: 1716 ms
Thread Time: 8.44 ms

Per OpenGL Function Statistics:

Wall Time ...

Function C. Thread Ti... i
| glDrawElements 5,004,917 3,321,449 ¢ =
glUniform3fv . 2,786,919 769,023
glBindBuffer 1. 1,643,416 617,255
glUniformif a7 1,314,086 352,182
glClear 3 1,103,290 24455 -

212Mef500M |
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Unity Profiler

Connect Procedure %  Android
 Build APK using setting.. Texture Compression (EERTEVETER
_ Development BL“Id -:'_?-:--:-gl—:- .:n.n-:lr-:-i-_? F.'|'-:-j—:--:t
Development Build W
- 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 % Record Deep Profile Profile Editer Active Profiler Clear Frame: 250/32 3 Current

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

Rendering

Scripts

Physics r 3

GarbageCollectar EE [T
= VSync

Others 16ms (6O0FPS)

Draw Calls
Triangles
Vertices

Mem
Total Allocated
Texture Memar,
Mesh Count
Material Count
= Object Count

Audio
Playing Sources
Playing Vaices
Total Audio CPU
Total Audie Memary

5
Active Rigidbodies
Mumber of Contacts

Hisrarchy CPU:295.07ms GPU ims
Overview L calls Time ms Self ms & Object Total Self Calls GC Alloc Time ms Self ms
Physics .Simulate 3 3 y 9 3 MN/A 13.8% 13.8% 1 0B 40.92 40.92
Camera.Render
Overhead
AutoFire
FreeMovementMotor.FixedUpdate()
Update
s.PresentAnds
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Thank You



