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Abstract Many hardware-based regular expression matching architectures are proposed for high
performance matching. In particular, regular expression processors such as ReCPU and SMPU perform
pattern matching in a similar approach to that used in general purpose processors, which provide the
flexibility when updating patterns. However, these processors are inefficient in performing class
matching since they do not provide character class matching capabilities. This paper proposes an
instruction set and architecture of a regular expression matching processor, which can support
character class matching. The proposed processor can efficiently perform character class matching
since it includes character class, character range, and negated character class matching capabilities.
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Table 1 Operand type and compare operation

erand .
C|N operan operation
syntax
00 abcd n-to-n compare
. inverse matching
0 1 | ["abcd]! n-to-1 compare . .
(f b X maintain current data
or character
1] 0| [abed] .
class matching) - -
1| 1| [tabed] inverse matching
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Table 2 Instruction set of REMPc

mnemoic operation format
CMP simple compare CMP c4
STAR simple * STAR c4
STARX extended * STAX c3, ral
PLUSX extended + PLUSX c3, ral
OPT simple ? OPT c4
OPTX extended ? OPTX ¢3, ral
ORS save OR exit address | ORS c¢3, ral
OR simple | OR c4

ORX extended | ORX c3, ral
E_REP end of repeat block E_REP c¢3
E_OR end of OR block E_OR c3
MATCH match, report ID MATCH c2, n2
CMPR compare with range CMPR r2cl
ORR simpe | with range ORR r2cl

c4, c3 : at most four or three characters, respectively
ral : one byte relative address, n2 : two byte number
r2cl : start/end chars of a range and at most one char
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Table 3 Implementation of character class matching

Type REMPc ReCPU, SMPU, REMP
Chglr;cster @) OR of individual characters
Character o OR of all characters

Range in the range

Negated Char. o OR of all characters except

Class specified characters

3 4 REMPcol| tigt FPGA 34 A%
Table 4 FPGA synthesis results for REMPc

Device ALUTSs Registers Freq Speed
EP4SGX230 341 158 166.42 ~5.32
KF40C2 341 ALU/Reg pairs MHz Gbps
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