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1971
2020

Prediction

2015

Intel 4004

1 core

no cache

Intel Xeon E5-2699

18 cores

45MB cache

Hundreds

of cores

380MB cache

We have to connect all the cores and chip components:
NETWORK ON CHIP

2008

TILEPro64

64 cores

4MB cache



Photonic elements can be

integrated on a silicon chip

•

•

High energy dissipation

Latency overhead

Throughput-limited

Going off-chip is expensive

High bandwidth

Low latency

Low energy
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CHALLENGE: Difficult to scale
to a large number of nodes

Benefits
• No routing or arbitration
• Contention-free full 

connectivity without path
setup/teardown overhead
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[LeBeux2011] The only proposal to automatically generate optical rings
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INPUT: #waveguides, max #wavelengths, communications

OUTPUT: waveguide matrix, wavelength matrix

For every communication that has to be implemented:

1. Try to reuse a wavelength to set

the communication on the short path

2. Try to set the communication

on the short path with a new wavelength

3. Try to reuse a wavelength to set

the communication on the long path

4. If everything fails  Cannot generate ring

A

B

A

B
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INPUT: #waveguides, max #wavelengths, communications

OUTPUT: waveguide matrix, wavelength matrix

For every communication that has to be implemented:

1. Try to reuse a wavelength to set

the communication on the short path

2. Try to set the communication

on the short path with a new wavelength

3. Try to reuse a wavelength to set

the communication on the long path

4. If everything fails  Cannot generate ring

A

B

A

B
Give priority to short paths

ORDER TO SET THE 
COMMUNICATIONS:

Long communications first
works better
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• Include laser distribution network

• Consider crossings normally overlooked
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LeBeux2011
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