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ASCI

(Accelerated Strategic Computing Initiative)

‘¢ Lawrence Livermore
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Figure 3. ASC! will require a significant leap in computational capabilities for virtual testing.
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Figure 1: The ASCI roadmap for computing platforms.
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« Two spins: four states in superposition
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* N spins -- 2N states in superposition
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Quantum
Computing

Expected Results:
An N-bit quantum
processor solves a
problem of order 2N
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Why don’t we have Quantum computers
today?

« Coupling between quantum computation medium and
physical world

» Must be isolated during computation

» Must be coupled for input/output

* Error correction

 Large scale packaging
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The Inorganic world

awarm Computing o:m:*: 3 OOBUC*m :m

Artificial Nervous System

Quantum Computing Two Representative Projects

Quantum Information Computation
CalTech, U-Southern California, MIT

Context: Quantum computers solve
problems impossible for classical
computers; quantum computation
impacts cryptographic security;
quantum communication enables new
secure cryptographic protocols

Bulk Quantum Computation with NMR
Stanford, MIT, U-California-Berkeley

Context: Desktop quantum
computer with NMR 1/O.

Approved for Public Release, Distnbution Unlimited 14
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(Gershenfeld and Chuang, Science 275, p.350, 1997)
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® Information (qubits) = Nuclear spins
® Interactions = Chemical bonds

® Circuits = Electromagnetic field pulses
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