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Automata Processor

Å aƛŎǊƻƴΩǎ Automata Processor is a revolutionary 
new class of programmable accelerator

ÁA hardware implementation of highly-parallel Non-
deterministic Finite Automata (NFA)

May 17, 2016

CPU
ÁhǊŘŜǊǎ ƻŦ ƳŀƎƴƛǘǳŘŜ όҔмллȄύ ŦŀǎǘŜǊ ǘƘŀƴ /t¦Ωǎ 

for pattern matching and graph analytics

ÁRapidly reconfigurable for complex algorithms

ÁSimple parallel programming with familiar tools

Å Automata is a Multiple Instruction ςSingle Data (MISD) processor

ÁNon-von Neumann architecture evaluates streaming data against all instructions in 
parallel

ÁEnables deep analysis of data streams containing spatialand temporal information

ÁComplexity of expressions (instructions) has no impact on execution time
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NFAs

Å Any nondeterministic machine can be modeled as deterministic
at the expense of exponential growth in the state count.

Á¢ƻŘŀȅΩǎ ŎƻƳǇǳǘŜǊǎ ƳƻŘŜƭ bC! ŀǎ ŀ 5C!Σ ǊŜǉǳƛǊƛƴƎ ŀƭƭ ǎǘŀǘŜ ǘǊŀƴǎƛǘƛƻƴǎ ǘƻ ōŜ 
explicitly enumerated.  This creates an explosion in memory space.
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Automata Processor ςBasic Operation

Row Access results in one word being retrieved from memory.
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Row Access results in 49,152 match & route operations
(then Boolean AND with ñactiveò bit-vector)
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Automata Processor
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Automata Processor:  The Fabric

Å Match Elements:

ÁState Transition Element (STE)

ÁDetermine match of input symbol

ÁCan support high in/out degree

256 × 1 Memory Column

Pattern Term 
programmed into 

memory column at 
compile time.

Boolean Logic Elements

ÁProgrammable Functions

Counters

Á12 bit counters

An Efficient and Scalable Semiconductor Architecture for Parallel Automata Processing: Micron - IEEE 
Transactions on Parallel & Distributed Systems.


