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" A
A Parallel Revolution, Ready or

A Embedded: per product ASICto programmable
platforms = Multicore chip most competitive path
Amortize design costs + Reduce design risk + Flexible platforms

A PC, Server: Power Wall + Memory Wall = Brick Wall

End of way built microprocessors for last 40 years

-New MooreoOs Law I s 2X pro
every technology generation, but same clock rate
AThis shift toward increasing par al

forward based on breakt Isactuallg s ¢é; |
retreat from even greater challenges that thwart efficient

silicon implementation of traditional solutions . 0
The Parallel Computing Landscape. A Berkeley View, Dec 2006
A Sea change for HW & SW industries since changing
the model of programming and debugging
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P.S. Parallel Revolution May Fall

A John Hennessy, President, Stanford University, 1/07:
newhen we start tal ki ng about
truly parallel computers, we're talking about a problem that's
as hard as any that computer science has faced e
| would be panicked if | were in industry . O

ANA Conversation wit h ABM Quewe dagazin@d.1® H/QA7t e r

A 100% failure rate of Parallel Computer Companies
Convex, Encore, MasPar, NCUBE, Kendall Square Research,

Sequent, (Silicon Graphics), Tr
A What if IT goes from a 300y Milions of |
growth industry to a 250 e PCs/year| [
rep/acemem‘industry? 200 e s
| f SW canét effd¥ijivel yAise =
32, 64, ... cores per chip 100 oo

— SW no faster on new computer
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= Only buy if computer wears out
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Need a Fresh Approach to Parallelism

A Berkeley researchers from many backgrounds
meeting since Feb. 2005 to discuss parallelism

Krste Asanovic, Ras Bodik, Jim Demmel, Kurt Keutzer, John
Kubiatowicz, Edward Lee, George Necula, Dave Patterson,
Koushi k Sen, John Shalf, John V

Circuit design, computer architecture, massively parallel
computing, computer-aided design, embedded hardware
and software, programming languages, compilers,
scientific programming, and numerical analysis

A Tried to learn from successes in high performance
computing (LBNL) and parallel embedded (BWRC)

A Led to nBerkeley Viewo Te
Par al |l el Computing Labor a

A Goal: Productive, Efficient, Correct Programming of
100+ cores & scale as double cores every 2 years (!)
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Why Target 100+ Cores?

A 5-year research program aim 8+ years out
A Multicore: 2X/2yrs =>a 64 cor es
A Manycore: 8X to 16X multicore
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