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Programmable photonic mesh Objective function
Optimisation criteria:
1. Insertion loss (IL)
2. Basic unit length (BUL)
3. Power consumption (P)
Edge weight bw, where c1, c2, c3 are freely chosen

bw = c1 · ILw + c2 · BULw + c3 · Pw.
Optimisation goal:

Minimize
∑
w∈W

bw

W = all the waveguides in the solution

Problem statement

• Photonic mesh as graphG

• Commodities are source‐destination pairs

Optimal solution Coupler ‐ graph representation

Algorithm weights

Cost cw to use waveguide w:
cw = (bw + hw) · pw

• bw: edge weight
•hw: increase each iteration when congested
• pw: the number of other paths that use this waveguide

Iterative congestion‐negotiation
algorithm

1. Route all commodities by least‐weighted path
2. Return solution if found
3. Increase congestion history hw of congested waveguides
4. Go back to step 1.

Additional routines

• Preprocessing
• Loop detection
• Length‐based restart

Comparison to optimal value

Conclusion

•On average within 4% of optimal value
• 10‐100× faster than an integer program.

Future work

• Extention to commodities with multiple destinations
• Synthesis and placement of various interferometric structures

A solution is the set of paths assigned
to the commodities.

See Xiangfeng et al. “Graph Representations
for Programmable Photonic Circuits.”


