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The Information Age




The Information Age

Innovation Is The Fuel

‘.
Need Is The Catalyst




- “The End Of The Road?

No New Needs ...
Today Good Enough?

Innovation Getting Harder ...

Or Too Expensive?







Windows, Mouse
Color Monitor
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Internet
Multimedia
Joystick
Speakers
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How Fast Is Fast Enough?

For new hardware, |
think about 400-MHz is

adequate for just about

e any application... So a
400-MHz box shouldn't

Internet become obsolete

Multimedia anytime soon.
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Lessons From Histery
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A Glimpse Of The Future

Digital Immersion
Beyond Creation &Consumptlon
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The RMS, View




The RMS, View

__ . Human-computer Interfaces
=i N ¢ Multimodal Detection

fﬁécéémtiga Statistical Computing
:' == Clustering and Classification
0l Machine Learning
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-~ The RMS View,

"

Streaming Data Mining
- Midinge] Web Mining

Content-based Image Retrieval
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- The RMS, View

Pheote-realism
Real-wordEARTmation
Audie/NVidee/lmage SyntheS|s
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Processing Power
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Processing Power
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Philipp:Slusallek

* Professor for Computer Graphics, Saarland
University; Germany

Visiting Assistant Professor
Stanford University, 1998 - 1999

Co-founder of “inTrace GmbH’

INTRACE

REALTIME | RAY-TRACIHG TECHMOLDGIES




Rasterization vs. Ray Tracing

Rasterization lRay Tracing

» Reliable, true reflections
and shadows

» Simple content creation
» Scalable

*Wrong reflection
* Incorrect shadows
* Complex content creation
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Frame Complexity vs. Performance

60 1 Hw Rasterization (exp)

i

Sunflowers: one billion polygons and
shadows (4 fps @ 640x480)

5M 10M

M Triangles/Frame




Frame Complexity vs. Performance

60 1 Hw Rasterization (exp)

Sunflowers: one billion polygons and
shadows (4 fps @ 640x480)

5M i0M  100M 1B
Triangles/Frame
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Enabling the Era of era




Enabling the Era of era

Architectural
Efficiency
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Enabling the Era of era

Performance =
Speed
+
Architectural
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Efficiency o
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Enabling the Era of era

Architectural Hyper Threading

Efficiency

Architectural
Efficiency

Speculative

Out of Order

performance
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Time
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Enabling the Era of era

Architectural
EHhiciERCY
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Enabling the Era of era
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Enabling the Era of era

Clock Period
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Enabling the Era of era

Projections*;: Scalar Performance
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Enabling the Era of era

Projections*: Scalar Performance

Architectural
Efficiency
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Enabling the Era of era

Projections*: Scalar Performance
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Enabling the Era of era

Need! An Architectural

Paradigm Shift




A New. Architectural Approach




A New. Architectural Approach

Platform
Focused




A New. Architectural Approach

Scalabllity
Adaptability
Programmability
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Adaptive Silicon

Adaptive
Body

Biasing
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System  NETWORK

55% STACK
Overhead AFFINITY.
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Computational Concurrency
Data Decomposition

Communication/Synchronization
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Cores/Ihreads Computational Concurrency

Adaptable Caches Data Decomposition

Adaptablellnterconnects Communication/Synchronization
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