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Å PlayStation® Development Resources

Å Architecture of the PlayStationÈ3 (PS3Ê)

Å Case studies

ï Cover techniques used by 1st party titles for both the PSP® 
(PlayStation®Portable) and PS3Ê

Å PlayStation® Advanced Programming

ï Graphics performance

ï PS3Ê SPE utilisation

What We Will Be Covering
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Developer Services

ÅGreat Marlborough Street in 

Central London

ÅCover óPALô Region 

Developers
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ÅSupport ïSCE DevNet

ÅField Engineering

ÅTechnical and Strategic Consultancy

ÅTechnical Training

ÅTRC Consultancy

ÅProjects

What We Cover
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PlayStation® DevNet



Slide 7

PS3 DevKit

Latest additions to Dev Tools

PS3 Test Kit



Slide 8

Existing PSP DevKit

Latest additions to Dev Tools

PSPgo

Commander Arm
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ÅPS3 DevKit: ú1,700

ÅPS3 TestKit: ú900

ÅPSP DevKit: ú1,200

ÅPSP Commander: ú300 euros

Dev Tools Prices
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ÅOption for Digital Distribution via      

PlayStation® Store as well as disc

ÅSame with full PSP titles

ÅAnd now  minis

Digital Distribution Options
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Å PSN available in 58 countries
ï 12 languages, 22 currencies

ï Including Russia! 90% of all titles release are now localised.

Å 700+ games and demos available

Å 600+ million items downloaded worldwide

Å More than 130K registered in Russia

Å Cumulative Russia PSN Sales ú650K
ï as of FY2009 Q3

PlayStation®Network Vital Statistics 
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Å52.9 million globally (as of end June 2009)

ï17 million in SCEE Region

ïMore than a 850K in Russia

ÅRussia Tie Ratio:  2:1

PSP Vital Statistics 
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Å23.7 million PS3s (as of end of June 2009)
ï One million of the new model sold in three weeks in 

September

ÅMore than 190K in the Russia so far
ï PlayStation and PS2 both sold more than 2 million in 

Russia during their lifespan (PS2 still selling well)

Å68% of PS3 users in Russia go online

ÅRussia Tie Ratio 5:1

PS3 Vital Statistics 
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https://www.tpr.scee.net/

Where to start if you would like to become a registered PlayStation Developer
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http://www.worldwidestudios.net/xdev

For registered developers who wish to be considered as a SCEE 2nd Partner Developer 



Dr Sebastien Schertenleib

Developer Services - SCEE Research & Development

PS3Ê Hardware Overview
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Å Console vs PC Development

Å Main Memory

Å RSXÊ

ï Bandwidth, Pipeline and Data Placement

Å Cell Broadband EngineÊ

ï Element Interconnect Bus, PPE and SPE

Å Benefits of SPU Programming

Å Data Storage

Å Peripherals

PS3Ê Hardware Overview
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PC vs Console Game Development

PC

ÅOpen Platform

ÅLimitless Resources

ÅGeneric API

ÅIHV Drivers

Console

ÅClosed Platform

ÅFixed Hardware

ÅTiny HW Abstraction

ÅDirect access
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ÅHigh performance on a budget

Å Fixed hardware target with a long life cycles

ï Games have to get better every year

ï Waiting for hardware to catch up with software is not an option

ÅHave to understand the strengths and weaknesses of the 

hardware

Why Consoles Are Different
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ÅPerformance benefits from understanding of how the 

hardware works

ïDoes not mean coding in assembly

ïNeed to have an awareness of how software design may affect 

performance

ïGenerally code optimized for consoles run also faster on PC

Why Consoles Are Different
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ÅMemory is a very finite resource

ÅMemory access is slow compare to processor speed

ïThis gulf is getting larger on all platforms L

ïCache is trying to insulate the application from memory latency

ïBut cache on consoles are generally smaller than on a PC

Why Consoles Are Different
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System Architecture
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Main Memory
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ÅTraditionally, heap function is called (malloc/new) 
ïHas to be contiguous

ïFragmentation possible

ÅRecommend acquiring memory through mmapper
ïBuild heap on top of this

ïNon-contiguous pages mapped to contiguous address space

ïNot subject to fragmentation

ïMore control: page sizes, access rights

Memory Management
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ÅGames will typically have their own memory manager
ïSmall amount of memory compared to PC

ïConservative with data structures and memory allocations

ÅDifferent strategies for different uses
ïMemory pools, custom heaps, memory tracking

ÅUnderstand the fragmentation, performance and space implications 
for each tool and apply them appropriately

Memory Management
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Å Fetching data from memory into a processor can easily dominate 
performance
ïL1 cache miss 10~30 cycles

ïL2 cache miss ~300 cycles

Å Most applications exhibit locality of code or data
ï A loop executes the same small set of instructions on data located 

contiguously in memory

Å Caches aim to increase overall system performance by taking advantage 
of this
ï Fast on die memory is very expensive so they are limited in size

Caches
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Vertex

Shader

Setup/ 

Rasteriser

Fragment 

Shader

Raster 

Operations

GDDR

GDDR

RSXÊ

RSXÊ
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ÅRSXÊ has access to two memories

ÅLocal Memory
ï249MB usable (256MB ï7MB reserved by OS)

ÅSystem Memory
ï213MB usable (256MB ï43MB reserved by OS)

ïRSXÊ usable through memory mapping by application 
in 1MB blocks

Memory Setup
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Memory Architecture

Main Memory

Cell RSXÊ

Local Memory
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System Bandwidth

25.6GB/s 20.8GB/s

Audio Out

Video Out

15GB/s

20GB/s
Audio

I/F

Video

I/F

Cell

Cell

I/F

GPU

Main Memory Local Memory
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Vertex

Shader

Triangle 

Setup

Rasteriser Fragment 

Shader

Raster 

Operations

Vertex/Index DataVertex/Index Data

Local MemoryMain Memory

RSXÊ Pipeline
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Vertex

Shader

Rasteriser Fragment 

Shader

Main Texture 

Cache

Local Texture 

Cache

Textures Textures

Triangle 

Setup

Raster 

Operations

Local MemoryMain Memory

RSXÊ Pipeline
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Z-Cull 

Feedback

Fragment

Shader

Texture/

Framebuffer

Texture/

Framebuffer

Raster 

Operations

Vertex

Shader

Triangle 

Setup

Rasteriser

Local MemoryMain Memory

RSXÊ Pipeline
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ÅAble to utilise graphics data in either memory
ïVertex attributes, Textures

ÅFrame Buffer stores colour & depth surfaces
ïCan also be in either memory

ïLocal memory supports colour & Z compression for MSAA modes
Å Saves bandwidth rather than space

ÅGenerally local memory accesses are faster
ÅIf local memory bandwidth is bottleneck Ÿ consider moving 

assets to system memory

Data Placement
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How triangles end up on screen

RSXÊ

Local Memory

Cell

Main Memory

Verts

Textures

Shaders

Verts

Textures

Shaders
Cmd Buffer
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Cell Broadband EngineÊ
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Cell Broadband EngineÊ
ÅProcessor core of PS3Ê

ïClocked at 3.2GHz

ÅContains 7 processing cores. 

ïPowerPC Processor Element (PPE) 

Å512k cache memory

ï6 Synergistic Processing Elements (SPE) 

Å256k local memory store



Slide 38

Inputs and Outputs
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ÅMemory Interface Controller (MIC) 
ïControls the 2 Rambus XDR channels.

ïTheoretical 25.6GB/s transfer

ÅIOIF 0 - Connection to RSXÊ
ï20 GB/s to RSXÊ

ï15 GB/s from RSXÊ

ÅIOIF1 ïConnection to South Bridge
ï2.5GB/s to/from devices

Inputs and Outputs
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Element Interconnect Bus
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ÅThis connects all units in the CBE

ÅConsist of 4 128bit buses

ÅAll data transfers are 128 byte packets

ïSmaller transfers sent as partial packed

Element Interconnect Bus
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Element Interconnect Bus



Slide 43

Element Interconnect Bus
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PowerPC Processing Element
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Å64 bit CPU core

Å25.6 GFLOPs FPU 

ÅIn order execution

ÅExecution units include:

ïIEEE double precision FPU 

ïInteger 

ïFloat vector unit (VMX) 

PowerPC Processing Element
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PPU
E

I

B

PowerPC Processing Element
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ÅIntrinsics are supported, preferable to inline assembly

ïScheduling and optimisation

ÅTwo hardware threads

ï2 or more active software threads act to mitigate stalls

ÅGood use of caches can make big difference in 

performance

PPE Performance



Slide 48

Å Power PC issue that can severely affect performance

Å PPU has a store queue, that queues up stores waiting to 

get sent to the cache

Å If a load occurs that conflicts with data in store queue, the 

load will stall until the data is stored

ï Pipeline stall, around 40 cycles

Å Find using Tuner

ï LHS performance counter

Load Hit Store
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Å Type conversion
ï Integer, floating point or vector registers

ï Moves have to go through memory as there are no asm
instructions to move data between register sets

Å Stack access - when calling a function that has:
ï Large parameters - will be passed on the stack

ï Many parameters - some may end up on the stack

ï Few instructions - with stack based parameters

LHS Cases
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Synergistic Processor Elements


