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Binary search on range of IPv6 prefix sets
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Abstract: The general and special types of IPv6 routing algorithms were studied. Focusing on the imbalance problems in

lookup and update process in routing algorithm, a novel method called BSRPS (binary search on range of prefix sets) was

presented. By range-partition (K) and set-partition (1) on routing table (), and self-recovery after updating, this method

enhanced the lookup speed and reduced the impact of imbalance in updating. Time complexity in lookup and update process
is O(log2N/K) and O(log2N/K+2M), and space complexity is O(K+2N) where N is the size of routing table. Experiment re-

sults show that this method is efficient in lookup and reduces the impact of imbalance after updating effectively.
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A A R 2 R0 R BT Y ) BB R AN RE
FAPHEPE I, AH AT LAk D S R 0 T 2 4k
SO E R . RIS, {ERCE S AVLD Bk, &
AT RN N BE K N/M, o] 548 KA TR -

4 MESNMSERE

AT PR 3 A A SE BRIl BSRPS SV
(P REIEAT T VP4l . ESEfE NAAAEEH b, B
JEHEAT T XK 9, K Levell JZEHM KT K
By, BT E OK) W23 A ER AR TR Er s IR,
T WA O A A AT ] BEAFAE AN
BR] 235 6] 52 24 32 Sk O(K+2N) o ABLAE 258 3k AT 538 )i
BT AT BB, S I AT
MRS AT IO, IR AR AEIX
FREBL R, X O, RS E R
AT RS x, AT AEHEZ o+,
BT Mx+1x(x+1)=2N, wJH#ESH x=Q2N-1)/(M+1),
UG A BB T A Mx(QQx+1) ~2M(2N-1)/
(M+1), SRR E 545 K O(K+4N).

TEN AR b, X T a— 2 EHmm S, %
FEINA log2N, I W . (H AL, Argih e
FRE T, LR ERRRBARSICTi%E, BHi
WRCRBE 2B 2 R HiTirx 2 e85 5 2,
BAEZANEAE, ART RS, P se
Y HE— 0 o i O A FRE RE RS . 7R T BT 5 T,
S AR, e Ao, dEimm
e nl B SR, Holn 2 T8 2 A s T A g
OCIE 6D TR, PR R R A A A
O(log2N+2M).

T IR SE R ERE, EBHAE 6 2.6 GHz
FAi. 16 GB WAEIIIR S 3 XL MEAT TR L
MR . *FEEVER ] Patricia. BSR A1 RBMRTs 3
B, SEEG R R T SCHER[1,151428 1511 Potaroo
Tokyo Al Atlanta %% . % 4 /T 3 4> BGP %
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4 IMEAREATSA
Name Count. Patricia/kB BSR/kB RBMRTs/kB BSRPS/kB Max-L L1 SEG
Potaroo 7843 604 429 502 499 5 5570 28
Tokyo 8019 618 449 513 508 5 6129 28
Atlanta 8 140 626 456 521 515 5 6136 29

H R A G Z 4 WA ZE S, i X A W 2 ) WA T4

% 4 % 2 5 W/R T Potaroos Tokyo Fll Atlanta 3
AN R A E, 3IE 8 000 ZiAT . B 3~6 BT
T4 P e EELEAN RIS AR R A A
L, BSR 7RG EANAEAE PIAT BIIR 0 R S B
W AR 2D, T BSRPS J7 kR 8 B 4as a2
ZRIERT RBMRTs, {HSERRHEIAH, X FEIEH
T BSRPS 5%, A s AT FRTSHEAT TG
PRI A MANETZR AT R 2 ANMREHR
KA, T RBMRTs Tk N T2 2M A%, 14
T KRN £ 4 EBER TR HE
280 5 B HREB I Ab T Levell JZ, BIEA
SO L BRI B B . B Jm %1 SEG &
N (JEM K=8 192 o451 HuhbRI /-6 4y ik T
2y 28 B (RI43 i 28 MER— 2R, AT,
AR BN 3.4%. Bt IPv6 IR, M1 16 bit
HHEAE R B SN, AR B A B R AR
o

T ARV I AR R R, AR SRR
M=5, K=8192. Fig I, M K/NASSEm iy $id
5 M BRI 23 52 EE N A7 & . R, M)
/B, 5 SR R SR IS T S 2% BEAE G, 76 M AT % e
ZHAE 8 000 AEAHIGOLTY, logN 2924 13, 1E+#
M=5 AN 4 S AR i FEHEF I TR 4 . 5L
REET, S BRT 4 M i A A R Potaroo
R, AFE RIS A e ). o, 1000+
FooR IS FEIRI 2 JE AT SN BT 1000 2 4R

(5% 3 MFD, RMEHERSXEIEN T %K A

FRARS B J250 43 RT3 A R ]

%5 Potaroo &/ps
[IE &3 Patricia BSR RBMRTs BSRPS
1 000+ 0.391 0.124 0.119 0.110
100+ 0.293 0.135 0.106 0.097
10+ 0.277 0.141 0.101 0.077
1+ 0.081 0.128 0.092 0.032

2 5 W1, Patricia X 4 H X FIRA 5 X H48E 1 22 i)

X, ZPR{E 4 %00 F. BSR JEALREREY, xH4Eh
X & W) BE AL T Patricia, 1 # B3 X 18 T I & o
RBMRTs /5725 BSR /7 &KL, HRHZEANZ
BSRPS #ikih THHAT T HubERI 4y, AR T 28
Levell Z &M At Patricia HA ML PERE
B, BRI X I AT R B R ARk e . T
BSR I RBMRTs #ftt, 7E4EHX, BSRPS HiH
HPERRARIT, X TP X E R Levell ZAT4E
PP AU BT A AR R PR, B R
BEARANIA S, AT B REe T A s . FERRELIX,
H T BSRPS Hbdik-yi [l 23 45 4 6 X i 48 % 1)
Mo A R HUR AR A, AR KRR
b, BRI PEREE 1R K& Tokyo Al Atlanta i HH &
PIMRRSE R 5 Potaroo ZEALL,

TESHA T, ASCERRT Potaroo HTZRAE G ET
Sext 6 Bty 6 Ml AT T SEEr . Wik
AR X 1000+, D) FFEHTXIE (10+, F)
(25 28— A AR R AT T 4D

%6 Potaroo EHTHEE/us
Case Patricia RBMRTs BSRPS
D-a 1.268 1.185 1.389
D-b 1.211 1.107 1.211
D-c 1.178 1.083 1.012
D-d 1.210 1.146 1.262
D-e 1.216 1.077 0.906
D-f 1.063 1.218 1.367
F-a 0.932 1.151 0.936
F-b 0.915 0.911 0.894
F-c 0.892 1.083 0.821
F-d 0.885 1.097 0.835
F-e 0.901 0.882 0.812
F-f 0.863 1.153 0.945

#* 6 11, BSRPS JjiEfEMiBIX I (F) M5 Hr
PERE S Patricia A4, H b+ A kirE e s b
P EEE R, BARTE B EREt T RBMRTs &k,



56 W1 T JET AT IX HIE A TPv6 B h AT T 37~

FEEF X (D), cfe 2 Pl OAN T A 2RI
BUHrLRE, AT RBMRTs; £E a/b/d/f 4 P
N, TR AL A ECE R A A S AN
AR EFAE, BSRPS Hy44 RBMRTs #4017 &
% 20%EHIN ). o, a/b/f 3 BB LK IR Prew
WERAT 2R BTSN, d HHER
Poew TS T IR 2 DNRTSEZ 0] 84 B 1 5B
FEABERAT A $k B0, DAY i 4 B il Al 5
FNE, SRR R, AR AR AR,
25 OB I /e 2 BRI UL, A04E TS T s
Bl 7= 8] b 43 R OTPve PRSI, S BT P AE A L
RBMRTs &= T = o

T HAIE BSRPS TEM G OL N HIVERE, AL
EEXTEETIX (Dw) H5#EiX (Fu) 85— 24T
TIELARAN 64 A HTA R ER B, 5k
19 T X FME B T A IR 5% (Du-L, Fu-L),
MRRES Rk 7 frox. nfLUE 2], BSRPS S92 5t
A, {HANERT RBMRTs [ 115%. fEZ&RE
Ui ddi A\ S, BSRPS SEAE S DA i X ) H AR
LF (A RS, A {Ch RBMRTs [ 30%70
47, Patricia [ 40%Z5A7 . 2 5 R S 1)
64 NILIRTL S 7E RBMRTs 2 H6A T JE R i 4
64 I J5 7 FBE TR, BSRPS TEHGRE A 64/M 1) )5
HREE TR, A HRERR A LA . iR L,
Patricia ¥R BRI/, R Hk .

x£7 Potaroo R BRIE 5 /us
Case Patricia RBMRTs BSRPS
Du 2.356 2.157 2414
Fu 1.331 1.809 1.465
Du-L 0.409 0.441 0.141
Fu-L 0.264 0.400 0.116

5 #RiE

R TPVE % SR A i s AR A PR R ) T
BEIR 2. ASCHEH ) BSRPS 00258 ik Hihl 5 6 % 43
TS TSR G RIS Y R BE A —
TR A PE A SO BT T 3 R i 1 L~ 1)
PrUEE, R T AR S, B
PERE. MRS R, SR PG M kReLL
RBMRTs $2 7 1.5 £, il MF 3 5L E.

KIS FAIATAE— AL . 158, MPUEE
AL HHE AKX, XTFEL N AR FI WS

PR K, ABVEARMARA iR RBMRTSs 9%
BB T P AR AN U BRSSP i 1 6
WM. 29 AVL 3T PA5I, TR 7
REUREG IR AVL (TERE: IR, B X
a/b/d/f 4 Pl LT ST IS A1 T BRAIG, 3908
BRI R RIS, FdE—PHR: &5, H
BRI A SRR, AREDCN 3%, XX
B BE AR TR AR R AR, AT R A SOk [14] ok
2001::/16 A EEIEAT Hph R 53 5507 Xtk — A4k
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