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The Brakedown PCS:

= Tensor-IOP based PCS

= Hash functions for PQ-security
= Linear error-correcting codes

m  Operate over gigabytes of data Critical for prover performance
= Dominate the latency
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Reed-Solomon Codes Spielman Codes

= RelyonNTT = Lessexplored
= O(NlogN) = O(N)
@ Not field agnostic

€) Field agnostic
-> Well explored

 Perceived slower than RS

e show competitive
performance!
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Spielman Codes

= Recursive expander
graph evaluations

= Random memory access
pattern
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= Non-uniform accesses to large data
=> How to leverage caches?

= 128-bit field arithmetic
-> How to accelerate the compute?
= Optimally use CPU resources
-» How to fine-tune for different CPU architectures?
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= Improves temporal cache locality
= Horizontal splitting:
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The Slicing Technique

= Each slice fits into cache
= Improves overall performance
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Other Optimizations isec.tugraz.at m

= Multithreading

= Naive multithreading does not increase the performance
m  Workload distribution methods in the paper

= Fine-tuning parameters is essential for performance
= Number of slices

Number of threads

Cachesize

Cache architecture

-> Guidelines in the paper
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m  Benchmarked our code on 3 CPUs:

m  Server-grade EPYC 9754
= Server-grade Xeon Gold 6530
= Consumer-grade Intel Core i7-11800H

= Similar speedups on all tested CPUs
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