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 DFA: Deterministic Finite Automaton 

 Mathematical model of computation to test membership of the 
regular languages 
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 Text editing, compiler front-ends, web browsers, scripting 
languages, file-search, command-processors, databases, 
internet search engines, computer security, DNA sequence 
analysis aso… 

 

 Why parallelization of DFA membership test is needed? 

 Execution time is originated by transition of states 

 Execution time is proportional to size of input 

 Long input in general 

 30,000,000,000 long input for DNA sequences analysis 
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 Not all the states  are candidates of initial possible states. 
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13 



 Not all the states  are candidates of initial possible states. 
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 More reverse lookahead symbols for smaller  

 



 What is the expected number of possible initial states? 
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 What is the expected number of possible initial states? 

16 

Optimistic Speculation Safe Speculation 



 What is the expected number of possible initial states? 

Failure! 
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Optimistic Speculation Safe Speculation 
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 Sequential Merging 
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 Parallel Merging 
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 Shared-memory multicore 
 Intel Manycore Testing Lab (MTL) : 4CPUs  10 cores/CPU = 40 cores 

 

 SIMD (Single Instruction Multiple Data) 

 AVX2 instruction set extension (8-fold vectorization) 

 

 

 

 

 Cluster Computing Environment  

 Amazon Elastic Cluster Computing (EC2) Environment 

 288 cores  
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 299 PCRE (Perl-compatible Regular Expression) RE patterns 

 110 PROSITE protein patterns 

 1MB long input 

 Longer input  results better performance! 
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