The 9" Dedekind Number

A case for FPGA Supercomputing

“The N Dedekind number is the number of
Monotonic Boolean Functions in N variables”



Dedekind (1897)




Dedekind (1897)
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* Boolean Operation:s

* Fixed problem size

* VVery branchy

e Excellent for FPGA!
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FPGA Implementation

* 300 Count-Connected-Cores
* 450MHz
e ECC



MBF Index LUT
8GB

MBF Datastructure Validation MBF Interval Info
45GB Validation Checker Validation 4GB
Checker Checker
70 Index Buffers
1GB each
Tops In Input Result Result Sums
P Producer Aggr Out

Validation Data
8GB

20 Result Buffers
2GB each




Total project runtime

* FPGA 500x faster than AMD Milan CPU.
* (usually ~40-60x)
* 15’000 100min jobs

* 4 months on Noctua 2



Should you use FPGAs for your project?

* Huge development cost
* Desighing HW is difficult
e Testing HW is more difficult
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