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Problem: Slow FPGA design cycle
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Example: Bitcoin miner design - 1M blocks:
Quartus Il placement tool requires 20 minutes.




Current solution: Multi-threaded versions of existing
approaches

Two common placement techniques:

® Simulated annealing } Not designed to exploit the high
® Analytical placement number of cores in GPU accelerators

Design new placement technique
based on analytical placement



Analytical Placement: largest runtime consumer?

Analytical placement cycle
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Is it necessary to exactly solve the linear system?
Legalization partly destroys the solution anyway.
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Liquid: lterative SGD optimization
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Problem: Siow P [How do we prevent being stuck in local minima?
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Liquid: implementation details

Slight change in how the system is built:

® Each net: spring between extreme clusters

® Long springs pull harder

® Extra spring for highly critical source-sink
connections

Combining spring forces:

--- Hooke’s law
—— Modified law
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Effort level
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Decreases as placement progresses
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Results
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Conclusion and Future work



