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Visual Computing at Intel
The Next Frontier
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Rich Interaction and Immersion

Qwagq Treefort Virtual Room o

Visualizing Real world informatio
Dust storm in Morocco

Machinima Globalkids..org &

Social Networking
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SOCIAL NETWORKING
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3D GRAPHICS & INTERACT

Consumers interact visually in 3D, beyond tf

Keyboard, Mouse y
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VIRTUAL ECONOMY

.4 Real and virtual economies have
{8 been connected ,
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http://bp3.blogger.com/_4yuh0-Ww7FI/RaxAguFHRMI/AAAAAAAABgA/pSMuOSm5xfM/s1600-h/Snapshot_018.bmp
http://www.flickr.com/photos/16289690@N00/268345236/

2D Internet Loop

. User Clicks on
A URL

Server Generates
HTML Images

2D Browser
Renders Content
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3D Internet Loop

User Takes Action
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Server Performance

SL Requires 10100x More Computation per Client than MMORGS

Type Software Maximum
Client/Server

Eve Online 34420
WoWw 2500

Virtual Second Life 40-60
Worlds

| Get Input

MMOG

. ; tlme N comutelnte S|ve
Physics (server) = ——
3 components

Collects Changes From
All Users

Al for NPC

Scripting (server
Resolves All Object pting ( )

Behaviors and Interactions

‘I

— _ Unlike 2D internet server side:
Collision Detection

A Computeintensive components are Floatin
Avatar Update Point intensive (75%+)
A Computation requirements grow faster

Visibility Computation (quadratic) than number of collaborating
v users
Send Requested Data

© Prof. Dr. Mark Harris ‘ lntel)

Associated Professor for Technology Entrepreneurship & Innovation

_ 2 Intel® Director Higher Education & Research Education
= Com pUte Intensive Europe, Middle East, Africa

~

Generates a New PetJser
Model




Client Performance

SL Needs at Least 20x GPU Processing Compared to 2D

Application % CPU % GPU
Utilizatio Utilization
n (nVidia G80)

2D Websites 20 0-1

Google Maps 60 3-5
Google Earth 50 10 -15

Google 3D 50 15 -20
Warehouse

Second L ife 70 35-75 ——
e e User Inputs in computeintensive components

on the 0

Unlike 2D internet client side:

A Computeintensive components

Object cache management are FP intensive (90%+)

Animation r A Computation requirements grow
3D Browser Physics (Client) faster (quadratic) than scene
| Renders Model Comp|exity
Scripting (client)
Rendering kris = Compute Intensive intel‘)
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Computing Evolution: A Collision Course

Small Number
Of Traditional
Cores

Future

Battle For Control Of The Computing Platform
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Larrabee: Block Diagram
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AMultiple 1A cores A16 -wide vector units A1024 -bit ring bus
I In - order, short I Extended x86 ISA ADedicated texture  logic
pIpeline AFully coherent caches ASupports  virtual memory
I Multi -thread support
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Larrabee: High Computational Density
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Larrabee CPU Core Larrabee Vector Unit
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Lar r ab &8mamong Renderer

Front End Back End

-

ommand Stream

R —

e E%;C end: |xeS*-—
I Multiple tiles in parallel

—

A Front end: vertices
I Processes multiple separate

primitive streams in parallel i Pixel data stored in L2 cache
I Puts results into a separate I Scoreboarding orders the
set of bins per primitive set pixel accesses within a tile
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Larrabee Bandwidth:
Binning Wins over Im

Lower is better
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|s the Standard HW Rendering Pipeline
Best ?
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Larrabee: Removes Serialization
Bottlenecks

Synchronize
By Tile Completion

»

Frame Buffer
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Larrabee: CPU -like Software Stack

Debugger Analysis Tools Apps etc. Panel
Application
> DirectX OpenGL Larrabee Native C/C++ APl .
PCle/Display Driver Driver |

Driver Executive (LOS)

Larrabee Hardware
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Challenge of Parallel Programming

ﬁ; = =
Increasing Cores (¢ 64+ Cores)
Vector Instructions (4Y 8+ Wide)

Cache and Interconnect Latency

 — —
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Ct: A Throughput Programming Model

TVEC<F32> a(srcl), b(src2);
TVEC<F32>c=a+b;

c.copyOut(dest);

1]1lol1lolojojilol1lolol0]0]d]d]
11110111010/01110[10[0/0[011 /1

_d[1]1{of1|f{|lofofo]1]|f[of1]0]0] ~*-s - — -
——— + + + + = o=t Parallel Runtif
=== [1]1o[1]| [o]ofo1]}f [cT1Tolo]{ [oToT1I1] / Scale to Increasin
Thread 1 Thread 2 Thread 3 Thread 4 e

-~ CtJIT Compiler:
Auto-vectorization, SSE,
AV X, Larrabee

g --'#_,«-'; w.* A
. == - - ————

[ Programmer Thinks Serially; Ct Exploits Parallelism ]
-4 posine oo Ty Egpepahe g oo mtelgd .
RS Europeg,] Middle East, Africa Heation



Excellent Scale -Up

Black Binomial Monte Carlo Convolution Collision
Scholes Tree Detection
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Games Conventio
IDF 2004 = 2007 Fall IDF 2007

50 Intel®X e o n |- Yorkfield ~ DuakX5365

Processors  (45nm Quadcore)

(total: 8 cores)
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