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Application-specific Mapping
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e Silicon photonics Mesh-based NoC G

e Different metrics that have no equivalent in the electronic domain:
insertion loss, optical crosstalk noise

e Application-specific mapping optimization provides an
important opportunity to face these problems

e Suitable for embedded applications whose traffic pattern can be
statically characterized
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Motivational example

The impact of two different
mapping solutions on the
crosstalk noise.

(a) Some communication (? e N

requirements of an example
application.

(b) A mapping solution where
two optical signals induce
crosstalk noise to each other
when reaching the same (a)
waveguide crossing.

(c) A different mapping solution
where the two optical signals do
not induce crosstalk noise to
each other.
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PhoNoCMap
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e Released with:

1. Fourtopologies: 2. Six optical routers: 3. Two objectives:
Mesh OXY [Gu et al. 2008a] crosstalk noise
Unfolded torus ODOR [GU et al. 2008b] insertion loss

Cygnus [Gu et al. 2009]

Folded torus o Crux [Xie et al. 2010] 4. Three mapping

Unfolded torus (Optimized C . .

floorplan [Feng et al. 2013]) Crossbar [Poon et al. 2009] optimization algorithms:
' [ietal 2011] random search

genetic algorithm
list-based algorithm
18-Mar-16 Edoardo Fusella and Alessandro Cilardo/ University of Naples Federico Il, Italy 3



Probability distribution
of the (a) SNR and (b)
power loss related to
100000 mapping
solutions randomly
generated for eight
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