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ABSTRACT

One of the important design issues for IP routers responsible for packet forwarding in computer networks is
the route-lookup mechanism. For each incoming packet, IP routing requires that a router performs a
longest-prefix-match address lookup in order to determine the next hop that the incoming packet should be
forwarded to. In this paper, we present a new scheme which applies the hashing function for IP address lookup.
In the proposed scheme, the forwarding table is composed of multiple SRAMs, and each SRAM represents an
address lookup table in each prefix. Hashing function is applied in order to find out the matching entries from
the address lookup tables in parallel, and the entry with the longest prefix match among them is selected.
Simulation using the MAE-WEST router example shows that a large routing table with 37000 entries can be
compacted to a forwarding table of 300 Kbytes in the proposed scheme. It is also shown that the proposed

scheme achieves one route lookup every 1.93 memory accesses in average.
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.
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Function Search_Prefix /| ¥&EE o= Do}
UX|F]= prefix search
Do parallel (L = 8 ~ 32)
Extracts the first L bits of D into D ’;
Table_pointer = Hash( D );
/| Hash( D ") Exclusive-OR =335}l
/| 2 Z3}E table pointerZ ©]-&
Compare D "and an entry value pointed
by Table_pointer;
I S=8%
Use pointer to the Sub_table and

if ( not same ) begin

# of entries to be searched,
Perform Binary search for the entries;
end
Send Search_result and ACK
to the Prioity Encoder;
End Do parallel
Select the entry with longest prefix;

a )
b 29 AA" F HlolE, Bx HolE9 7EE
HoAAFEt ()9 dlAle F EoledlA o] vt
< 7AFoltk o] Afde dEFH AFH v &
ARe} ZEE(output interface) FXH 7} priority e
ncoder= BEUZth e &4 gte] ZHE7IE A
Aol Agd o & Arel Zejgar) dgd 1p
ojzglze] Zelgx Fo] opd pE o=

www.dbpia.co.kr



-
T’:

e /o SRAM3} $14S o] §@ WA IP ol=elz PA gt A

/4
ghzehy, ol FEEYC] BT QA

2orr Lok
b
rO
=z
S
o
2
[t
ac)
rr

o= XQE/} slEFlE BHE ol

FERE7L 7P Ao RRE S5 A e
He dEZHE ko] binary A

oRE WAE At

< Main table >

155.202.33 | NHa DUt ] 2o oo

no

ae A gate] 3

< subtable >

ointer|

(1) FE0IS oA &R

(2) FHO0IE WHA
ERNIEPAR: Soi B

=2
oje] g 1P ol=dl=o] tha &

I

RE B zejgs Zold wE SRAMHE
Hroz St Pr10r1ty Encoderdl =

ol=elXe] A

o] BUYE 7GHTY, iﬂ“*ﬂ A= o
£ SO 7bg 3 =R ARg el ?ﬂ
2 Adsi, 1 dEZ & F

& el AR A2 el
B =i Akt viale 7 =

T2 SRAMoY| o=@l 72 o]

el shte] wEEe] o=z

TR "Rl HlE)] Al dE
s Hola 3410 golsich

M. AlZzilojd Zof

B wRolA Aok FzolA
o) z7] @ WF vEe AT A4 5o A5e @

7¥817] 9siA] MAE-WEST  2h-El9] d[6]S 7}
g sl=dolze
Exclusive-OR =d[7]5 AFESITE 7 39M=
2002 3€¥ 1599 MAE-WESTYA] Uehbe =

AL AlgEelds st

glgs Zo] i ZE ol i

Copyright (C) 2003 NuriMedia Co., Ltd.

a75= =

BEIXE RojFEth

9 30 2HE MAE-WEST #ZHHo| E0]9& 1P
e =g Zolrt 8RE 327431 AhE
7= AL & 2= gtk F Ho|BoAe] oj=gla
ANz 1z EolReMe] ol=dz e £
oz ZyyEug = golly Bz golEe sh}
o] SRAMOl 742 F ot agEz 7 ZE)y
2 Zo] ¥ o=g A HALS 93l 24712] SRAMS
ARg3te] AlEH 0| S Selstaict.

MAE-WEST, 03/15/2002

Number of Routes

o100 on

i
TN T

T T
15 20 25 30 35

o
s 1

Prefix Length

Oy 8 Zgx Zojo] e HPEY X
B =l g 2YdolM= MAE-WEST &

X Yehe 7+ ZE|gs Zo] ¥ #eEY 51201]
w2} WEge] 2715 Fdsla, ol wkel sl
AHEEE HIE 5 AR
d9 sl=dlole Zejgse HE 5 &9
AN herlEs 9sks ME & a4y BolA Ex
clusive-ORE Fash= WAlS ARESISTE TheF =
22 gol7t 4] A} wlES & Folx| &
789, AlAMRE Ay BERNE F3 g H)
= A7 HEd] A HIE $UHE Qeje] HIE
§& 3 Exclusive-ORS 3313 ct. E-2 HIE
A o= HolHRE 1010--9] WAooz A
9 Btk s B =g 89 A, slde
ANZE 2 HIES ARSSIEZ FHgkE®) = [7:6]"[5:
41°[3:2]°[1:019] Ao Z AxRE sl3, ZyFxs ]
49 3% 4 Anz 6 HIET} WHEAARIIE
e o] u) S14Zk14) = [13:8]"[7:2]7{[1:0], 0,1,
0,1} 7 e Ho*—._fz' S 3hck
T "HolZ9 dEgdl= vl AREHE =2y
é,ﬂ%%%i% :-LﬁLEﬂ B2 e =
B, 281 o] 34 dE= sl TE 5
~ ;ﬁ_ﬁns—}n} HZ Heolge =gy

=
=
2, Ty & 54, J8al SYXE FJevke ¥39

mlm b (mt r{r

3}

rulo
o

111

www.dbpia.co.kr



ok
M
offl
2
i
ﬁ
ﬂd

A ‘03-2 Vol.28 No.2B

gtk 2t Fuo] Arle FYXEY U § F4AE
23 28 HIES PSR L[8], HX HolES 7IE
7= EJHE Y3 13 HIE, BXE Ho|BoX F
= 355 J8) 4 BEES eI 9 2 v
E g S AHg npel Zo] miEe] =7]¢)
AHAQ ATE zheth A AR A gl

o] & JEF 4= 370004 o]tk
1oXE tE 74 waEste] 245 E w2
AojAe] Ad5e Hl

2] Z7]9} vEe] H S

Wtk
o=ga AN | WEY JZ 3¢ | M HolEe
02 (H2y A 7]
seT?! 2/9 150KB ~ 160KB
Fast Routing
-lookup SchemeB]
12 > 1/3 33MB -> 9MB
( DIR-24-8 —>
DIR-21-3-8 )
Noble IP-Routing
g 13 450KB ~ 470KB
Lookup Scheme
Akt = 1/5 300KB

=51

1 e A4 TEsle) A

£ FxoA a7EE wxge 271E E 19A
HE nie} o] SFT2]1S Al&stae 7 e =2
719 WEEE a7t E FEE 24719 SRAM
2 AlgstEE olo] WE overhead®= 11T E o]of
3h, Zh =ZElgs Zo] ¥Ww ¥ g stz
£ ARESloof slt= ©o] )oY, Exclusive-OR
=25 AR 9 sl=dlolRe] 7 Fdol
Z*Dm g ok =g 97 & Ho wEE] H2

TE 19302, HRYE Bo] AHES TE F

110101] Z1Ze WA v g e
S EFJ

a9 4= hﬂl T E¥XE Yehlo
FolA Holxo] 78% ool -ET} %
Ry JZLOE, 95% ol eHrEZL Al ™
g HZo= HAo] 7hsdh AL & & Utk

E 194 BH 2 =FoA Aljbd
Ho) W= H S sHl A B 5 %Eﬂl,
ol F H|o|Eo] oz o kil
o] WG A2, F HolES

-

2

_,4
2
il
(o
oz
o

142

Copyright (C) 2003 NuriMedia Co., Ltd.

g

g & §

# of Routes

g

o

1 2 3 4 5
Memory Access

g 10 M= H2 B¥

< o s WAeE A vx" HE
24 & F Uk X3 Ft=So] gojzEl 7|
olgatH ol=gl2 AHA throughputS A
UL E B0l F HolET BX HoES I
SRAMS ARgstH FASHHH, F Hlo]Eox9] of
=Y FAay Bz golEoAe] o= Aol
TAH o Z Eolee HRE diE WHEFo=
g2 5 7] wFolch

o

lo 4y dp

NZ2E

B =FolMe 24709 SRAMe| =g o]
WHE oy 7)o o=@ AM HlolEe wEa,
glol2d| &4 7S HLsle] ZAld] ol=g
RS 35 5 7t HolBoA] UXd AEF
1 Z2A g2yl dxske AL 1= v

I oo [y 1N

< ASkeal, MAE-WEST 28] 4615 °]&3}
of ABHOINS ST F ANT PAo H2
Brhstrh AkE FEE o 300Kbyeo] AF ¥

e Mg S, e 4T S5t B 103,
A 1, A 5ol e welck ole Ao &
& M2 Agsla, AHom e AT TT
2 aTHEAE | Fe 359 vme P §5
of o=elzg ANY F g, Fedolz

7ol S5 e & Aolck
s

[1] MA. Ruiz-Sanchez, EW. Biersack, W.
Dabbous, “Survey and Taxonomy of IP
Address Lookup Algorithms”, IEEE Net
work, Vol. 15 No. 2, pp. 8-23, 2001

[2] M. Degermark, A. Brodnik, S. Carls

www.dbpia.co.kr



=i/ el SRAMI g E o] &% WE IP oj=dl2 Ao tig A

[3]

[4]

[5]

[6]

[7]

(8]

son, S. Pink, “Small Forwarding Ta
bles for Fast Routing Lookups”, Pro
c. ACM SIGCOMM, pp. 3-14. 1997
P. Gupta, S. Lin, N. McKeown, "R
outing Lookups in Hardware at Me
mory Access Speeds”, Proc. IEEE I
NFOCOM, pp. 1240-1247, 1998

M. Waldvogel, G. Varghese, J. Tur
ner, B. Plattner, "Scalable High S
peed IP Routing Lookups”, Proc. AC
M SIGCOMM, pp. 25-36, 1997

B. Lampson, V. Srinivasan, G. Var
ghese, "IP Lookups Using Multiwa
y and Multicolumn Search”, IEEE/A
CM Transactions on Networking, vo
1. 7 No.3, pp. 324-334, 1999

Merit Networks, Inc. http//www.m
erit.edu
R. Jain,
Schemes for Address Lookup in Com

“A Comparison of Hashing

puter Networks : Technical report”, D
igital Equipment Corporation, 1989

N. Huang, S. Ming, "“A Noble IP-
Routing Lookup Scheme and Hardw
are Architecture for Multigigabit Sw
itching Routers”, IEEE Journal on s
elected areas in communications, Vo
1. 17, pp. 1093-1104, 1999

21 A #Ji-Hyun Seo) =3¢

Copyright (C) 2003 NuriMedia Co., Ltd.

ever77 @ewha.ac.kr

2001 29 olsleiAEw A
BB 3}

2001 39~ @RjolstedAiy
st sbr)srietel AR

SERRENEE

Pop EAG WA A, AFE W=7
3

3 AR el A

A & % (Hye-Sook Lim) skl
hlim@ewha.ac.kr

19861 2¢¥ AEdistm Ao
AEZ3 AL

19861 8¥~19891d 29 A4
o HA= A7

1989 39~1991'd 29 A&
e AojAZZstE XAl

AsAE AF

1992:d 19~1996'd 129 The University of Texas
at Austin, Electrical and Computer Engineering S}A}
19961 11¥~2000%d 7€ Lucent Technologies Me
mber of Technical Staff

2000 7€~20021d 2 Cisco Systerms Hardware Engineer
2002 3L~ olgterilistul BRFAS} Zu

<HARok AFH WEYAS 93 29X)/E-9H
Fo] A7, TCP/IP #HA 3t=¢o] 44, MPLSS.

A o Z(Yeo-Jin Jung) &1 5] 9
whitehole99 @ hotmail.com
19993 3¢~ FAAjo]sted=}y st
- = 1 FRENET Aot

<@Eok ZFH UEAALS AT 290329 E
o] A, TCPIP #& sl=9 o] A7, MPLSS

o] < (Seung-Jun Lee) A3)¢]
slee @ewha.ac.kr

19861 A&U|gw HAFE
3} 8}

1989 University of Californi
a, Berkeley HA}3-313 A}
1993d University of Californi
a, Berkeley HA}g&l3} vpA}
19929 1€ ~ 1998'd 10 FRAR}F AI=HIC A4
1999 39 ~ S| olslelatstn AAE T} s

<TiEol BAE REEA A4, CA

143

www.dbpia.co.kr



	여러 개의 SRAM과 해슁을 이용한 병렬 IP 어드레스 검색에 대한 연구
	요   약
	ABSTRACT
	Ⅰ. 서 론
	Ⅱ. 제안하는 구조
	Ⅲ. 시뮬레이션 결과 및 성능 비교
	Ⅳ. 결 론
	참고문헌


