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Automata Processor

High
Parallelism

a A O NARuidrxda Processois a revolutionary e \ N
new class of programmable accelerator ) £
. . . 3 PGPY 5
A A hardware implementation of highlyarallel Non R ! S <%
deterministic Finite Automata (NFA) £5| Avrmaa BB
ANNRSNE 2F YHIYAGdZRS oBmnfgEs FF[ad SNAE K
for pattern matching and graph analytics gl cpPuU | CPU 2
A Rapidly reconfigurable for complex algorithms -
A Simple parallel programming with familiar tools ) Low ’

Parallelism

Automata is a Multiple Instructiog Single Data (MISD) processor

A Nonrvon Neumann architecture evaluates streaming data agalhgtstructions in
parallel

A Enablegddeep analysi®f data streams containingpatialandtemporal information
A Complexity of expressions (instructions) m@gmpact on execution time




NFAS

Any nondeterministic machine can be modeled as deterministic

at the expense of exponential growth in the state count.
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explicitly enumerated. This creates an explosion in memory space.
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Automata Processor -

Nondeterministic Finite
Automaton (NFA)

Conventional CPU i
Deterministic Finite Automaton (DFA)
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Automata Processar Basic Operation
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Row Access results inone word being retrieved from memory.
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Row Access results in49,152 match & route operations
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Automata Processor: The Fabric

Match Elements:

256 x 1 Memory Column

A State Transition Element (STE) o
(2"1)

A Determine match of input symbol \ | orocrammed o

Mb memory column at

—

A Can support high in/fout degree g E compile time.
<>Sl;n‘:l;:3| 7n".%§ :
Boolean Logic Elements ik
S|
A Programmabld-unctions i

\— STE
Counters Fj

A 12 bit counters .

An Efficient and Scalable Semiconductor Architecture for Parallel Automata Procktisnon - IEEE

Transactions on Parallel & Distributed Systems.




