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ABSTRACT

The primary function of the Internet routers is to forward incoming packets toward their final destinations. IP
address lookup is one of the most important functions in evaluating router performance since IP address lookup
should be performed in wire-speed for the hundred-millions of incoming packets per second. With CIDR, the IP
prefixes of routing table have arbitrary lengths, and hence address lookup by exact match is no longer valid. As
a result, when packets arrive, routers compare the destination IP addresses of input packets with all prefixes in
its routing table and determine the most specific entry among matching entries, and this is called the longest
prefix matching. In this paper, based on parallel multiple hashing and prefix grouping, we have proposed a

hardware architecture which performs an address lookup with a single memory access.
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CRC-8: XE+X7+X0+X4+X2+1

Input

CRC-16: X104X124X241
Bt | bit

b hiL mt o m Lul bt mt Bit mt Lul bt mt n\t bit
Input 6 9 13 | 14

CRC-241 XB+XB4) 4024 X041

t;l\ b'l M b\l bit U\t b". Dll b‘l bit
Input ‘3 10 ]l ¢ 12 1
bit b4| bit bit nll bit
14 7 18 1 22 b=l

12! 2. 98714 CRC 45

3k

4

hashout[0]=adr[24]*adr[25] "adr[27]adr[30]"adr[31];
hashout[1]=adr{25]adr[26]"adr[ 28] *adr{31];
hashout[2]=adr[24]adr[25]"adr{ 26]"adr[29]adr[30]~adr[31];
hashout[3]=adr{25]adr[26]"adr(27)adr{30] Aadr[31];
hashout[4]=adr[24)"adr[25]adr[26]*adr[28]"adr[30];
hashout[5]=adr[25]"adr[26]"adr{27]*adr[29]"adr{31];
hashout[6]=adr[24)~adr[25]*adr26]*adr[28]"adr[31];
]

hashout[7]=adr[24]"adr[ 26]"adr{29]*adr[30}" adr{31];

Ex) hash_index1{6:0]={hashout[6],hashout[5],hashout(4],hashout{3] hashout(2],hashout{ 1], hashout{0]};
hash_index2[6:0]={hashout(7],hashout[6],hashout[5], hashout[4],hashout{ 3], hashout{ 2] hashout{1]};

72! 3. CRC-8 7399 4
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Funet 41584 724 1733 389 441

MaeEast1 39902 724 612 41 14

MaeEast2 38470 462 4541 37 9

MaeWest1 29584 459 1946 | 414 167

PacBell 20637 361 342 33 3

Aads 20328 361 345 10 1

MaeWest3 15050 231 291 1 0

MaeWest2 14636 205 379 1
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Range search [4] 1, 16 376 0
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Parallel Hashing L5 189 0
9]
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Architecture L1 459 414
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