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D-Wave

• Incorporated 1999; backed by DFJ, Goldman Sachs

• Builds quantum computing systems using 
superconducting processors

• Leadership in QC & SP infrastructure & technology

– Best practices superconducting fab
– Number of US QC patents greater than all other 

corporations combined
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Overview of main systems components

• I/O assembly

• Cryogenics

• Shielding

• User interface

• Control electronics

• Processor
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I/O assembly

• 208 differential, filtered, low crosstalk lines

• 3.5 MHz cut-off, > 100db attenuation @ 2GHz

• Starts at room T, terminates at processor @ 15 mK
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Cryogenics

• Pulse tube dilution refrigerator

–1 microwatt @ 15 mK; closed cycle (no helium 
replenishment)
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RF & magnetic shielding

• < 1 nanoTesla in 3D over entire processor
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Low–level user interface

• Library of lisp routines

• Create digital representation of waveforms on lines
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Control electronics

• Converts optical digital signal to analog currents 
fed to I/O assembly
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The processor

• Designed to solve quadratic unconstrained binary 
optimization (QUBO) problems
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Who cares?

• QUBO a canonical NP-hard optimization problem

• Basis for binary & structured classification
(machine learning) algorithms

• Learning how to fuse multiple signals, each of 
which is too weak to be useful individually, into a 
useful classifier
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A simple example

• Your task: Assign a name to this face
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A simple example

• Your task: Assign a name to this face

Bill Gates
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QC looks like a disruptive technology

• November 21 2008

– QC expensive & not performance competitive
– Niche scientific market; not taking market 

share from big players
– Rational for incumbents to ignore
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QC as a disruptive technology

• As technology matures:

– Price comes down
– Performance goes (way!) up
– “Bowling pin” market strategy
– Begin to take market share from incumbents
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By SC09

• Systems in top research centers, performance ~ PC

• Extremely compelling scientifically
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Thank you

Geordie Rose

rose@dwavesys.com

http://dwave.wordpress.com


