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Case Studies

A An illustration of some technigques used in real

games
i Making use of the PSP® and PS3E Hardware

i How to combine the Cell Broadband EngineE
with RSXE

I Tips
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Architecture

A PSP® is fixed pipeline
I No shaders, but nice transform

AP S3E i shadérpipeline
I More H/W exposure than PC part
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PS3™ System

Cell Broadband Engine™ RSXT™

Vertex Rasteriser Fragment Raster
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Graphics libraries

ABoth PSPE and PS3E have | ow
I Libbgcmon PS3E
I Geman on PSP®
A These allow very high performance for games
A Higher level libraries built on top of these
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Graphics on PSP®
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32/16 bit rendering

Draw Buffer
32-bit

Depth Buffer
16-bit
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scees: g
Motorstorm® : Artic Edge
AMigration from a PS3E title

A Platform specific game engine, 30Hz

A Render Target are oversized to 512x304 32-bit
| Soften jaggies
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Vehicles and Characte

Use morph target for better realism
2 LODs

Real-time lit, with specular and modulated
by track lighting

Each skin is divided up into sub-skins that
are affected by a maximum of 8 different
bones

Each skinbébs skeleton has
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Landscape

Streamed with 3 blocks (15kpolys) in
memory

Lighting baked into vertices
Maximum of 8.5MB
Specular snow rendering use 2-pass:

I untextured, specularly-lit only

I textured layer with alpha "holes" which
modulated the addition of the lower layer

A Sole elements to be clipped
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Physics
ACustom physics c o Maorstomm mi

A Vehicles are represented by convex hulls.

A The Landscape is represented by compressed
vertices of an arbitrary mesh in a grid based scene.

A Ragdoll physics is a verlet system.
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Graphics Optimisation

A Pre-built display lists for most objects
A Compressed data for all geometry

A Z-fighting was heavily reduced by increasing the far
clipping plane massively beyond the actual draw distance

required
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Graphics Optimisation

Far Clip Plane »\

FarA‘dimﬂlﬁhak

Distance

Z-Buffer

Near Clip Plane m)

} Most accurate section
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Maintaining frame rate

A Framerate can vary over time
I Particle systems can eat GPU time
I Views affect render time

A Cull objects
I Small screen footprint
I Used on Motorstorm 2
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Data Streaming

AEvery PS3E comes witdt

I Can access both the HDD and Blu-ray Drive

simultaneously

A Help to continuously streaming data: levels, actors, sounds,
music, texturese

I 2GB of System Cache

A Allow to prefetching data in advance 4
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Dynamic resolution

A Different widths between 1280 and 1920 for a 1080p 60Hz game
I Or 1024 to 1280 for a 720p game

A Feedback loop adjusts render width based on prior frame durations
I Resize is hidden in post processing full screen passes
I Horizontal hardware scaler helps for 1080p modes
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Reducing GPU load
A Shader LOD

I Reduce shader instruction count in distance
A Lose parallax & normal i keep specular map

A Dynamic geometry LOD
I Average per mesh polygon size computed offline
I Viewport polygon size used to pick lowest LOD

I For multiplayer, LODs automatically adjust
A (smaller viewports)
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Comparison
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Z prepass
A Many games are shader bound

ARendering Z only

I Very fast, 16 pixels/clock rather than 8
I Render entire scene,

i Or Ol argedo m

I Easily save 10% GPU
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Game Loop

A Processor are becoming increasingly parallel
A Frame time is bound by the max of any of these component

Framen - 1
Frame n

Framen + 1
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Helper CPU
A If any part run too slow, offload tasks on

helper CPUs
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SPU Is more than a co-processor

A Full general purpose processor m m
P

A Accelerate both
A Allow to shorten the overall time
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Offloading the Scene Traversal

A Visibility and Geometry
Culling

A Generating the
pushbuffer

- 01000100

01010000
01001100

—101011100
01011100
01000100
01010000
01001100
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Offloading the GPU

A Vertex and lighting
processing

A Post processing

Decompress

Skinning

Culling

Generate Normals

Lighting code

Compress to RSX
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Deferred shading
G-Buffer

A8
Depth 24bpp Stencil
Lighting Accumulation RGB Intensity

Normal X (FP16) Normal Y (FP16)
Motion Vectors XY Spec-Power Spec-Intensity
Diffuse Albedo RGB Sun-Occlusion

A RGBAS
I 4XRGBAS8 + D24S8 - 18.4mb
I 2xMSAA (Quincunx) - 36.8mb

A Memory reused by later rendering stages
I Low resolution pass, post processing, HUD
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G-Buffer i_roughness.and-specular intensity
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