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Classification Problem
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Adaptive Hashing in Hardware

Collision:       ;
Resolution

Rehashing H(H(X));
Linear H(X)+Prime

Time Complexity: O(1)
Memory Space : O(N)
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An Evolvable Hash Function

Genome: )(log3 2 NM ⋅⋅
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Genetic Algorithm –
Implementation in Hardware
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Hash-based Packet Classification - EPC
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Collision Distribution
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Caching in Packet Classifiers

Number of collisions = memory 
accesses Cache the entries with 
most collisions
Cache: memory accesses = 1 do not 
cache entries that occur most often
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Cache Architecture

Hash function Classification
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Implemented in 
parallel to the data 
path
Size and degree of 
associativity 
configurable
for each degree one 
BRAM and a 
comparator
Constraint: 
size/associativity = 2N
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Cache Size vs. Performance
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Associativity - Costs
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Associativity - Performance
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Performance Keyset Size
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With cache the max. number of memory 
accesses is largely constant
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Conclusion

When using Hashing a cache should be 
used to limit the max. number of 
memory accesses
Even small caches are effective
Higher associativity improves 
effectiveness gradually
Even with lager keysets, it can be 
expected to have the max. number of 
memory accesses kept widely constant


