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What We Will Be Covering

A PlayStation® Development Resources
A Architecture of the PlayStatio

A Case studies

i Cover techniques used by 15! party titles for both the PSP®
(PlayStation®Portable) and P S 3 E

A PlayStation® Advanced Programming
I Graphics performance
i PS3E SPE wutilisation
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Developer Services

A Great Marlborough Street in
Central London
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What We Cover

A Supporti SCE DevNet

A Field Engineering

A Technical and Strategic Consultancy
A Technical Training

A TRC Consultancy

A Projects
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Latest additions to Dev Tools
PS3 DevKit PS3 Test Kit
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Latest additions to Dev Tools

Existing PSP DevKit_ PSPgo
| Commander Arm
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Dev Tools Prices

A PS3 DevKit: 11,700
A PS3 TestKit: 1900

A PSP DevKit: (11,200
A PSP Commander: 4300 euros
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Digital Distribution Options

A Option for Digital Distribution via
PlayStation® Store as well as disc

A Same with full PSP titles
A And now MiNiJ
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PlayStation®Network Vital Statistics

PSN available in 58 countries
I 12 languages, 22 currencies
I Including Russia! 90% of all titles release are now localised.

700+ games and demos available

600+ million items downloaded worldwide
More than 130K registered in Russia
Cumulative Russia PSN Sales U650K

i as of FY2009 Q3 @
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PSP Vital Statistics

A 52.9 million globally (as of end June 2009)
I 17 million in SCEE Region
I More than a 850K in Russia

A Russia Tie Ratio: 2:1
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PS3 Vital Statistics

A 23.7 million PS3s (as of end of June 2009)

I One million of the new model sold in three weeks In
September

A More than 190K in the Russia so far

I PlayStation and PS2 both sold more than 2 million in
Russia during their lifespan (PS2 still selling well)

A 68% of PS3 users in Russia go online

A Russia Tie Ratio 5:1 — N —
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https://www.tpr.scee.net/

¢ You would like to register interestin a
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Company Registration

You will need to compilete a company

registration if:

» Your company is new to SCEE

PlayStation® Platform

register »>

NOTICE TO USER
ebsite and s contents if you or your organisation has signed the required
Computer Entertainment Europe Limited ( E") or its affiiates

ou may only use th
agreements wit

n accordance with the terms of those agreements. If you are
organisation is icensed to use this site, do not use or download

vith SCEE or its affiiates first

h use shall b
e whether you or you
any materals from it without checking

—_I . PlayStation.2 PSone.

© 2009 Sony Computer Entertainment Europe Ltd

terms of use | trademarks | privacy policy
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http://www.worldwidestudios.net/xdev

HOME
ABOUT US
LOCATIONS
OUR GAMES
JOBS
PUBLISHING
USA
Asia

Europe

PlayStation.

External Development (XDev)
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PS3E Hardware Overview

Console vs PC Development
Main Memory

RSXE
I Bandwidth, Pipeline and Data Placement

Cel

~

I Broadband EnginekE

I Element Interconnect Bus, PPE and SPE
Benefits of SPU Programming
Data Storage
Peripherals
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PlayStation.3

AOpen Platform
ALimitless Resources
AGeneric API

AIHV Drivers
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Console

AClosed Platform
AFixed Hardware
ATiny HW Abstraction
ADirect access
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PC vs Console Game Development
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Why Consoles Are Different

A High performance on a budget

A Fixed hardware target with a long life cycles
I Games have to get better every year
I Waiting for hardware to catch up with software is not an option

A Have to understand the strengths and weaknesses of the
hardware
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Why Consoles Are Different

A Performance benefits from understanding of how the
hardware works

i Does not mean coding in assembly

I Need to have an awareness of how software design may affect
performance

I Generally code optimized for consoles run also faster on PC
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Why Consoles Are Different

A Memory is a very finite resource

A Memory access is slow compare to processor speed
I This gulf is getting larger on all platforms L
I Cache is trying to insulate the application from memory latency
I But cache on consoles are generally smaller than on a PC
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PlayStation.3

System Architecture

Cell Broadband

|

South
Bridge
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Main Memory

Cell Broadband

Engine™
|

South
Bridge
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Memory Management

A Traditionally, heap function is called (malloc/new)
I Has to be contiguous
I Fragmentation possible

A Recommend acquiring memory through mmapper
I Build heap on top of this
I Non-contiguous pages mapped to contiguous address space
I Not subject to fragmentation
I More control: page sizes, access rights
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Memory Management

A Games will typically have their own memory manager
I Small amount of memory compared to PC
I Conservative with data structures and memory allocations

A Different strategies for different uses
I Memory pools, custom heaps, memory tracking

A Understand the fragmentation, performance and space implications
for each tool and apply them appropriately
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Caches

A Fetching data from memory into a processor can easily dominate
performance

I L1 cache miss 10~30 cycles
I L2 cache miss ~300 cycles
A Most applications exhibit locality of code or data

I Aloop executes the same small set of instructions on data located
contiguously in memory

A Caches aim to increase overall system performance by taking advantage
of this

I Fast on die memory is very expensive so they are limited in size
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Memory Setup

ARSXE has access to two m

ALocal Memory
I 249MB usable (256MB 17 7MB reserved by OS)

ASystem Memory
I 213MB usable (256MB 17 43MB reserved by OS)

iRSXE usable through memory
In 1MB blocks
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Memory Architecture
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System Bandwidth

=— Audio Out

e— Video Out

25.6GB/s
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RSXE Pipeline

Vertex Triangle Rasteriser Fragment Raster
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RSXE Pipeline

Triangle Fragment Raster
Setup Shader Operations
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PlayStation.3

Main Texture Local Texture
Cache Cache
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RSXE Pipeline

Vertex . Triangle L Rasteriser Raster
Shader Setup Operations
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Data Placement

A Able to utilise graphics data in either memory
I Vertex attributes, Textures

A Frame Buffer stores colour & depth surfaces
I Can also be in either memory

I Local memory supports colour & Z compression for MSAA modes
A Saves bandwidth rather than space

A Generally local memory accesses are faster

Alf | ocal memory bandwidth is
assets to system memory
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How triangles end up on screen

Verts

Verts

Shaders Shaders
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Cel | Broadband En:q

A Processor core of PS3E
T Clocked at 3.2GHz

A Contains 7 processing cores.
I PowerPC Processor Element (PPE)
A512k cache memory

I 6 Synergistic Processing Elements (SPE)
A 256k local memory store
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Inputs and Outputs
A Memory Interface Controller (MIC)

T Controls the 2 Rambus XDR channels.
T Theoretical 25.6GB/s transfer

AIOIFO-Connection to RSXE
i 20GB/ s to RSXE
i 15GB/ s from RSXE

AIOIF1i Connection to South Bridge

1 2.5GB/s to/from devices
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Element Interconnect Bus

A This connects all units in the CBE
A Consist of 4 128bit buses

A All data transfers are 128 byte packets
I Smaller transfers sent as partial packed
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Element Interconnect Bus
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Element Interconnect Bus
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PlayStation.3

PowerPC Processing Element

A 64 bit CPU core
A 25.6 GFLOPs FPU
A In order execution

A Execution units include:
I IEEE double precision FPU
I Integer
I Float vector unit (VMX)
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PowerPC Processing Element

32k
|I-cache I

512k

level 2 cache

+ bus unit

Instruction Fetch )v\

Branch Predict

Thread O §§ Thread 1

!

Micro code

» Dispatch

Branch

Control
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Load/Store

Unit
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PlayStation.3

o |

I Integer IVMXSimpIe

VMX/FPU

PPU

A

Integer
Registers |

VMX
Registers

A

A

FPU
Registers

A
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PPE Performance

Alntrinsics are supported, preferable to inline assembly
I Scheduling and optimisation

ATwo hardware threads
I 2 or more active software threads act to mitigate stalls

A Good use of caches can make big difference in
performance
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Load/Store
Unit

Load

PlayStation.3
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Load Hit Store

Power PC issue that can severely affect performance

PPU has a store queue, that queues up stores waiting to
get sent to the cache

If a load occurs that conflicts with data in store queue, the
load will stall until the data is stored

i Pipeline stall, around 40 cycles

Find using Tuner
i LHS performance counter
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LHS Cases

A Type conversion
i Integer, floating point or vector registers

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

A Stack access - when calling a function that has:
i Large parameters - will be passed on the stack
i Many parameters - some may end up on the stack
i Few instructions - with stack based parameters
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Synergistic Processor Elements
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