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Problem: What is the “best” topology design
for photonic substrates? :
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IMPLICATIONS OF LASER POWER BUDGET : : -
Increasing sharing degree: ‘s

P2P (unshared) 2.way sharing 4-way sharing » Reduces effective capacity &
All-to-All traffic All-to-All traffic All-to-All traffic e |ncreases peak N-N BW followed by drop-off @
* 4 x 4b/cycle * 4 x 3b/cycle * 4 x 1b/cycle :
= 16b/cycle - " ' = 12b/cycle ‘ = = = = ' = 4b/cycle ‘

Permutation traffic Permutation traffic

1.8

Permutation traffic
« 4b/cycle , » Bb/cycle f * 4b/cycle ’v Optimal sharing gain

~1.70x

10

—
(6]

Ideal Speedup
a

"y
w

Optimal sharing degree

—
N

Sideal = 3

Sharing Degree (s)

WAVELENGTH STEALING ARCHITECTURE
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« Same topology as the P2P network: N2 channels

Up to 28% EDP
* Every channel has one owner and one or more stealers
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2-way stealing :
» Stealer node (—) Conservative performance

R ) ; — Arbitration-free access on an owner’s channel: possible (=) More ring-resonators
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— Corrupted phit: perform correction (—) More waveguides
— Valid phit: identify sender (owner or stealer?)
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