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GPU Species Mobile GPU @

‘ImgTec PowerVR SGX
* NVIDIA Tegra

 Qualcomm Adreno

- ARM Mali



Mobile GPUS| S 4 Mobile GPU @

 Needs to use 100x less power
- Be 100x smaller

 Not burn vyour pants!



Mobile Features Mobile GPU @

« Very smart hardware
e But: low memory BW, low ALU perf
« Energy, thermal, size constrains

e Fullscreen effects: think more than twice

So compared to the desktop parts, mobile GPUs have way less
bandwidth, math and texturing power.



Shaders on mobile Mobile GPU @

 Most platforms OpenGL ES 2.0

- Except Vita, 3DS, WP7
« GLSL ES shading language

« Similar to HLSL, but different



Shaders Performance Mobile GPU @

Blinn-Phong Shading Model

 From single color:
- 1.4ms iPad2
- 3.5ms XperiaPlay
- 3.8ms Tegra?2
- 14.3ms iPhone3Gs

« To fully per-pixel bump spec:
- 19.3ms iPad2
- 18.4ms XperiaPlay
- 47.7ms Tegra?2
- 122.4ms iPhone3Gs

Blinn-Phong Phong Blinn-Phong

(higher exponent)



Introduction Engine 2

Unity Engine? ** Game Democratization **

JHeEAl  : Unity Technologies
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Unity History

2001 0 A=
2005 Unity 1.0 Apple’ s WWDCO| 274
2007 Unity 2.0 274
Unity iPhone 27|
2009 Unity F=8{Z& S|
2010 02. Unity A} 108 X =1
03. GPM Studio®} st= 2|Al2{ A M&A
06. Unity Android 27§
09. Unity 3.0 274
10. Unity 72X} 25010 =1}
2011 05. Unity 42X} 508 o =1}
06. A9 Yl Stockholm 2I|A 2=
08. GPM Studioll &SIt /¢ E=

09. wLIEl Z2|o} &&l
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Unity Numbers

REsH BUE = &
AAEO{0 SSE ALY 5 : 1,500
SZEE| Jjuetx} : 650.000
SLIE| g 231X Z2{1Q1 AE &+ 80,000,000
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Key Feature Engine 27§

Multi Platform with high quality

P Ok G‘
Xbox
Web - meet the new gamers u nlty

Nintendo Wii

Flash

Playstation PC & Mac Clients



Engine Architecture Engine £ @

User API

4 , N
oiecx 5711 [l Xoor 350 50K
OpenGL 3.0 PS3 SDK FMOD




Techniques Engine 2

Unity Techniques
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Techniques Engine 27§ @

Support Shader Languages

- Currently prefer HLSL shaders

- Works on all platforms!

- We cross compile + optimize into GLSL
- float/half/fixed = highp/mediump/lowp
- Null view rectangle

 If writing GLSL, limit to mobile + desktop OGL



Techniques Engine 27§ @

Rendering

SSAO:

Gl(Global lllumination) 2} EIA X 2| Depth Buffer2} Normal BufferE H}EIC 2
AAIZICE XHH JEXIE MM S5 42 H0{F= 7|=2 Al EQ 2BAME jOOES
ol XA E|= =2 7|= S0l SHLFRILICE.

Deferred Lighting:
Deferred Lighting 7|=2 AI2510] 22 £9| Lighting=S
AIBSIHEIE =2 M52 20{EL(CT.

Full Screen Post-Processing Effects:
Global Illumination2} Depth-Of-Field,
Lens EffectsS2 E§lst C}Ast Post Effects
E X|AgtL|ct.




Techniques Engine 2

Rendering

Batching:
Draw CallZ |23 517] fI6liAM, SLIE|l= BME =22l
XSS & Batchgl A|ZILILCE.
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Occlusion Culling:

Z|Z E2 HALUM A ==2E ol AH=SEI0]
X|31 9= Umbra SoftwareS Al25}0{, 25t
FE20S =5 E oAS Sl 2LIE{of| A #o]
=29 E|=2 Occlusion Culling=2 #8i51%&
L|C}.

Multithreaded rendering. :
v e S8 Sl 517] st HE| A= dHOE 7|2 XA eL|C}..



Techniques

Profiling / Scripts

Debugging / Profiling:

MonoDeveloperE Soll 22 2 C|H{A0] 7}=51H,
ELSt ProfilingS Soll CPURL GPUL| H= siAl=S
utetsiof Al L = =SHE 712 = ASLICE.

Called by the camera to apply the image eff

- void OnRenderImage (RenderTexture source, Re
RenderT re buffer « RenderTexture.GetTe
re buffer2 = RenderTexture,GetTe

Copy source to the 4x4 smaller texture
DownSampledx (source, buffer);

Blur the small texture

Multiple Script Support: A crotions: fes
FLIE| AIZEIS J|2&Oo =2 JavaScript, C# 2|11 i i)

Boo O|ZH| M7IX] AJRIEE 7|22 S EL|CT. e
adatve o T
}C osdeven 5 | 38ehaviou
.l!\oqe[lfects.l “§ BitArray

else “3 BitStream
ImageEffects.| i plendMode

Texture.Rell V3 BloomAndFlares

Rend xture.Rell “¢ BloomAndFlaresEditor
} “§ BlurEffect
} &9 blurMatString

@ blurSpread



Shadow Gun
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Contact Information
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Sales: William Yang (SI=CHE)
williamy@unity3d.com

Techs: Homin Lee (7|=X|S)
Homin@unity3d.com
010-9394-6027

FaceBook: http://www.facebook.com/groups/172155986199569/
SLIEl FH2 X} Z{FLIE])
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