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Unity iPhone focus

OpenGL ES 1.1
Can combine 2 textures

5 simultaneous touches

Accelerometer

WiFi/GPRS/3G



what WAS missing
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NO interpreted/JIT scripts are allowed on iPhone
LUA
Java
Python

It takes TIME to upload apps to the device
XCode is the only o!cial way to build them

Excitement is NOT supported by simulator
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Ahead-Of-Time (AOT) compilation 
for Mono

... now generates native code as C/C++
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Unity Remote

... sends all input from iPhone to Unity



Unity Remote

... captures Game View and sends back to iPhone
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One click deployment

... generates XCode project, then builds and runs



Features, features, features...



Scripting

Javascript

C#

Boo

and .NET assemblies



Scripting

Full Unity scripting API

WWW class in all versions

Optimized Unity GUI



Graphics

PowerVR texture compression (PVRTC)

iPhone graphics emulation inside Unity



Occlusion culling

Mark occluders

Define gameplay areas

Preview



Optimizations

Bytecode stripping

Micro-mscorlib



Unity iPhone scripting API

iPhoneInput class
Multi touch
Acceleration
Physical orientation

iPhoneSettings class
Landscape or portrait

UNITY_IPHONE preprocessor macro

... just look them up in the scripting reference



Demo
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Unity iPhone Roadmap

Optimizations
Executable size
Conditional linking
GPU
CPU

Optimizations from Unity Wii
Load time optimizations
Run-time memory optimizations

Expose power of static linking
Call your own ObjectiveC / C++
Access script functions from your ObjectiveC / C++



The Hardcore Stu!



POWERVR MBX Lite + VGP



iPhone graphics hardware
MBX Lite - Tile Based Deferred Renderer

Framebu"er is divided up into tiles
Triangles are assigned to tiles
Only visible fragments of each triangle are passed to  rasterizer
Rasterization is done tile by tile



Tile-Based Deferred Rendering

Less memory bandwidth

Lower power consumption

Better texture cache usage



iPhone graphics hardware

VGP - Vertex Processor
Parallel with rasterization
Aim <10K vertices per frame @ 30fps

Rasterization (frame N)

Vertex processing (frame N+1)

total GPU time



iPhone graphics hardware

Unified Memory Architecture



No pixel shaders!

Texture combiners

2 textures per fragment

Operations:
• add
• mul
• lerp
• x2, x4



Alpha

Alpha BLEND
 e!cient

 but adds overdraw

Alpha TEST
 avoid if you can

 alpha-blend if you can

 check your shaders!



Texture compression
Why do I care?

PVRTC2bpp PVRTC4bpp uncompressed

Sampling 512x512 texture for a full screen quad
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Optimization Summary

Keep vertex count below 10K per frame

Use PVRTC texture compression

Use combiners to mix two textures per fragment instead of multi-pass 
approach

Prefer single texture instead of two per fragment

Make sure you don't use lights when you don't need to

Avoid alpha-testing, prefer alpha-blending instead

Use skyboxes


