AL 2 2335800 (CFPRILAERT ) 2 FERA

3—521

BGP B@ROAREEIZHT 5 2R

EKFL BE
NTT v 7 b = 7HZERT

1 @I

AvZ—xvy bCEJ S AS(Autonomous Sys-
tem) OfE DOZEKHIE I 1Z, F i1 BGP-4(Border
Gateway Protocol 4)[1] #fiv"bhTw3, BGP
BT 5 EEIEROEFTIEA v F 7V —27 OFfkic
U THITbi b, KT, BGP &ERicE1T 3
AREERBOBELTER Y 317, BEOEBIBEH
b, EENWETHLFREEDE W AS DHEE L, &
%;ﬁ%%%%@ﬁ@ LA o AS BRTHERR

2 REEZROME

BGP EREIMrc s aED 1D LT, &
BTy 7 E RTINS EEARBERORIE
Hbo HEARBEBICL Y, 1—Z OREEF
X 58WOEK, RETILL &8I X 318(E
MEDIETAEOBEREL %,

BEEAZELLTIRAE L TR, v F7—
I REBRONT 7 & DREENRZET b b 25, F o
ChN—F 4777 7 2T OBWVERBRLHRE
DR EICE D, BEDOAEBOEGTRBITH
NTVBEHEEIH 5,

REERBOFE v H#T 5FEE LT, BGP
Route Flap Dampening & FEEN 5 HERD 5
20 CHIEEECEFLEBRLRVRTEREE
BEPOHIBRT 5 & S HETH B, TOHEK
b, BBEEFCIZA— 208 % > 2E2EN
FTE 22, REEILOFERZEYEBRL T LKk
Do A ARRD dICE, BEEH DR
%f%ﬁ%L\%@ﬁﬁwﬁﬁ%%&?éﬁiﬁ

3 BGP ZROEEER

RZERERE DOREN R IER O D, BGP A —
FCEWTREEB % 58T 5 BGP RO H)
BRIV AT LR Lk 4] R 2T ok, &%
x v b YOI BBk, AS A2 A ¥oB#0ZE
{E & w5 7 BGP REHIEIC B3 1) 2 RBOEFH %,
RBLY P CLICEET 5. CORBEREAR
VAT AERWT, A vE—Fy FOEERT o
A XTI N R (7 — b)) OFEBIEEAR
2o T w5, Btfixtgr—Z ¢l BGP Flap
Dampening 2388 E TN T3 2, FEFEE
R OB BERN I I Nk v,

An Analysis of BGP Route Instability
Software Engineering Laboratory, NTT Software Labs.
3-9-11 Midori-cho,Musashino-city, Tokyo JAPAN

4 BHREE/ I VICLIDITHEOHTE

BGP BBOEF N2 v X > Tk, EHEE
KBNS AS "2oEc X b, EHEERTH 3
THEMEDORV AS RRHEE T D C ERTE B, £
FROHEE AT L. TNBTFREE 2 T RAIgE A5
S onTRRE,

4.1 ZEHED AS HHEERTRERES

BGP T, ZFEIEHRSERL 7z AS 2 AS <=
BHEELTIER %50 D4y P T — 7 ~EBHEK
2HIBR (withdrawn) 1 2 B45. BIEBRER (with-
draw message) 2525 D tH¥ N 5 25, FNAEHO
REZBE-THOR y P — 2 ILEBELLNEHS
ic, EEREOLTARBEAREICID, Kok
f’iﬁ%%ﬁi CAECRERhHARSCBHITh
TWw b,

| BEEEREH (sec) | AS <X / EBEOMREE |
76 | ABCDEF |
826 | Withdrawn
22 | ABEF
383|]ABFEF
2819 | Withdrawn
21 | ABFEF
853 | Withdrawn

& 1 BROLEIF

= 1ZEHRB DL ~EBE route; DEEHTH
b, B LE» OEEIECERBOBEOEIL: 20
BHEOMGEEZRL T3, CORTHERD
AS RZBEHENTWVS, TDX 5 ARBROREE
RREXRESE L D B 1 BRoLEEHEBECO T,
BAREE (BtE) BN TP OB & 2 21,
F2CHENA AS RR 757 %M 1CRT

COBFTIX, BBV A4 7 A OB ICERBEHEIER X
NREREENE, 2T, EEORERF R
BEORICEN AS "2 F_Tictt@in AS T
HHLELbND, EBEHEFRL v FIGEW B A
b ADARCEBRRADZHAICIE, B
E AS "X OZEFHEN L AR BV, £C
T, BBOREFEED AS 1T, £TD AS <=z iC
HBLEHRAA v F b3 N, AS-E 3 L I1x AS-
G THdEEILND, DFhH., REEHEE
25 1) RREHBRE N RIER E 2. 2) BB AS
NRZ~DYIYVFEL ) BRET L, Ensd 2004%
BriEe TR, EHRERIZ, £To AS A



3—522

DEKfE | EH Frgkst | AS R/
(sec) | [BIf | BRI (sec) | EMORAE
80475 73 | 1102.40 0 | Withdrawn

3890 69 56.38 | ABEG

1225 22 5568 | ABFEG
76 1 76.00 | ABCDEG
67 2 3350 | ABCEG
24 1 2400 | ABCHEG

#F 2: route; 1 H DL ERER

monitor

B 1: route; DEBEEICEH N AS 2757

ZICIHET B AS T, AOBEIAAL ¥ M I Wl
D AS B (BREORETICE EID)AS T
5L nSHEENHREIC A B,

BB & LT, FEIHIBR S Lk ~EREB %
%/i 60 f 3‘/1\ %U%é ﬂftﬁ%%%i&v‘ (AS
NADHWBEALT B ) B routey D 1 HOLHE

BERLTw3, BEIHIBRINAZVES I,
D | BB | FIgRER | AS A/
(sec) | [mIE | ] (sec) | EMDIRRE
50985 33 1545.00 | ABEJK
33881 34 996.50 | ABFJK

F 3: route; D 1 H LTI

BRRBOGEEP CERAEAREELCE H, KBEDA
ABERINEEL DN, FCTCDX5 A
REBORIBRT & T A WEBOBSICIE, THD AS
NZDERE O TH B AS-E. AS-F cEBD
FHR2EHZ EEZ NS,

EENEED LEFE AS 2HET 2 551, L
ToXskizedbhd,

o BEBOKIREEUEBOBRE
— FTRTDAS A= BT 3 AS

o DK E T A RELEHOS
—SAS X2 EENE ASDS B, T RTD
AS RZ 3BT % AS #E < AS

4.2 ZTEIREHIHEHNEHERES

EEIE AS ORFEXH L WHE & LT, £H-

2y OFRICHBRAEES TN B 25, AS N2 EFHN

BRIT N TR WEERET b5, FIZIEE 413,
1 HOZEBOI AL R routes D 1 B 0ZEHE
BERLTVS, COHRSREHEERT 2 AS

D~ | EH
(sec) | [EI%k
48702 57
36415 58

gk | AS Ax /
B§fE] (sec) | EEEDIREE
871.86 | A1
627.84 | Withdrawn

£ 4: routez D 1 H DX BN

RAZLIEE L R neD, BREHOERE L
TR AS-A, AS-1¢¥bbDyr—2yELLC
BTEDE, TDXS5IK, BAhD AS R BBRIX
N EBREOZE, BEERL T CEHED
BERTICEREL Y,

5 AS ORREE~DRSR

G ORBRERBORER L A >TWw3 AS %
HETHCENTENE, 0 AS KEDESRY
ZA4—=FNy 2330 ET, EEHMEIDO DO
AFREIC R Do 2T T\ < ORBERRENL
T5X5AaRENOKE EEE AS 2 BN
RET 570, BREEH~DES5HK (Cause Prob-
ability(CP)) & v 5 #HE%#HE T 2, £ ASDOCP
X, BICRR 7 HETRBOEBFECHE I L
BWSUTET3 > TRD 3,

HEEDFER, B D AS 25ZTEE AS DR &
LTET N AFECE, 2OMELLLIKEL
TE&SH%L., &3,

6 HbHUIZ
BBOEEAZ v b, EHELHTT 3 5
COWTKRET Lo ¥7cy AS OXEB~DBILSR
PHETIHEZRE L. 5B CONLDFE
EEEROXHBET — 2 ICER L. 0IFX44
COWTHREEL, BXBEToTVE v, i,
DHECE W78 BGP = % 1T X 34 [4)
ERAD DT, BIRHCRBOREEERIEE
FTEIFHELCONTRI LT EALZVWEELTRVE,

SE

(1) Y. Rekhter, T. Li, “A Border Gateway Protocol 4
(BGP-4)", RFC1771, March,1995.

[2] C.Villamizarm, R.Chandra, R.Govindan, “BGP Route
Flap Damping”, RFC2439, November,1998.

{3] Yuka Kamizuru, Yoshiji Amagai, “Distributed Inter-
AS Route Monitor” ICPADS’98, 1998.

(4] bKkot B, X# B “BGP BBOXHER x5
L7 EROEZ &S (DPS), Vol.97, No.104, 1997.



