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Parallel Revolution, Ready or Not

Â Power Wall + Memory Wall + ILP Wall = Brick Wall

ÝEnd of uniprocessors

ÂNew ñMooreôs Lawò is 2X ñcoresò per chip every 
technology generation, same clock

Ãñnot a breakthroughé but a retreat from even greater 
challenges that thwart efficient silicon implementation 
of traditional uniprocessor architecturesò

Â Sea change for HW & SW industries since changing 
programmer model, responsibilities

Â HW/SW industries bet their future that parallelism 
will succeed despite track record of failures

ÃDead Computer Society: Illiac IV, Encore, Sequent, 
Transputer, Thinking Machines, MasPar, NCUBE, 
Kendall Square Research, Convex, (SGI) é
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Need a Fresh Approach

Â Berkeley researchers from many backgrounds 
meeting since Feb. 2005 to discuss parallelism
Ã Krste Asanovic, Ras Bodik, Jim Demmel, John Kubiatowicz, 

Kurt Keutzer, Edward Lee, George Necula, Dave Patterson, 
Koushik Sen, John Shalf, John Wawrzynek, Kathy Yelick, é

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

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

Ã ñBerkeley Viewò Tech. Report: see view.eecs.berkeley.edu

Â This talk next step in ideas: Berkeley View 2.0

A. The computing platforms of the future

B. Novel approach to design of future systems

C. 7 questions to frame parallel research



Technology enables two paths:

1.  increasing performance, same cost (and form factor)

onstant price, increasing performance
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Bellôs Evolution Of Computer Classes
Technology enables two 

paths:

2.  constant performance, 
decreasing cost
(and form factor)
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A: Re-inventing Client/Server

ÂLaptop/Handheld as future client, 
Datacenter as future server

ÂñThe Datacenter is the Computerò

ÃBuilding sized computers: Google, MS é

ÂñThe Laptop/Handheld is the Computerò

Ãó08: Dell no. laptops > desktops? ó06 Profit?

Ã1B Cell phones/yr, increasing in function

ÃApple iPhone

ÃOtellini demoed "Universal Communicatorò
ÂCombination cell phone, PC and video device
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Laptop/Handheld Reality

ÂUse with large displays at home or office

ÂWhat % time disconnected? 10%? 30% 50%?
ÃDisconnectedness due to Economics

Â Cell towers and support system expensive to maintain
Ý charge for use to recover costs Ý costs to communicate

Â Policy varies, but most countries allow wireless investment 
where make most money Ý Cities well covered 
Ý Rural areas will never be covered

ÃDisconnectedness due to Technology

Â No coverage deep inside buildings

Â Satellite communication uses up batteries

Ý Need computation & storage in L/H



8

B:Try Application Driven Research?

Â Conventional Wisdom in CS Research

ÃUsers donôt know what they want

ÃComputer Scientists solve individual parallel problems 
with clever language feature (e.g., dataflow), new 
compiler pass, or novel hardware widget (e.g., SIMD)

ÃApproach: Push (foist?) CS nuggets/solutions on users 

ÃProblem: Stupid users donôt learn/use proper solution

Â Another Approach

ÃWork with domain experts developing compelling apps

ÃProvide HW/SW infrastructure necessary to build, 
compose, and understand parallel software written in 
multiple languages 

ÃResearch guided by commonly recurring patterns 
actually observed in compelling application codes



9

C: 7 Questions for Parallelism
Â Applications:

1. What are the apps?

2. What are kernels of apps?

Â Hardware:

3. What are the HW building 
blocks?

4. How to connect them?

Â Programming Model & 
Systems Software:

5. How to describe apps and 
kernels?

6. How to program the HW?

Â Evaluation: 

7. How to measure success?

(Inspired by a view of the 
Golden Gate Bridge from Berkeley) 
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ÂñWho needs 100 cores to run M/S Word?ò

ÃFailure of imagination? (CS education?)

ÃNeed compelling apps that use 100s of  cores

ÂWhat about parallel benchmarks? 

ÃFew examples (e.g., SPLASH, NAS) 

ÂOptimized to old models, languages, architecturesé

ÃHow invent parallel systems of future when tied 
to old code, programming models of the past?

Apps and Kernels Tower: 
What are the problems?




