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Parallel Finite State Machines





state = 𝑎;
foreach(input in)
state = T[in][state];

Data Dependence limits ILP, SIMD, and multicore parallelism
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Breaking Dependences with Enumeration
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Cost of enumeration  ∝ number of states



Convergence Reduces the Cost of Enumeration
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Convergence Reduces the Cost of Enumeration
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Convergence for Worst-Case Inputs

90% of FSMs converge to 
<= 16 states after 10 steps

Only 65% of FSMs converge to 
<= 4 states even after 5000 steps



Single-Core Performance when using SIMD
Good performance Not so good performance



Multicore Performance for Bing Tokenization



Parallelizing
Dynamic Programming



Viterbi diff 
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Assume recurrence is of the form

si 𝑗 = min
𝑘

(𝐶𝑖𝑗𝑘 + 𝑠𝑖−1 𝑘 )





Overhead  ∝ stage size



All-Pair Shortest Paths Converge





Results – Viterbi Decoder
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