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Abstract BGP (Border Gateway Protocol), a routing protocol between ASes (Autonomous Systems), always se-
lects the stable routes. However, when the network failures occur, the alternative routes will be selected dynamically
according to BGP routing policy. These policies are usually very complex because of too many ASes. Therefore,
when the alternative routes are to be selected during network failure, it is useful for network operators to present
which routes are selected. For this purpose, this paper focuses on the effective visualization tool of BGP route
changes. We have verified the usefulness of this tool in QGPOP network.
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Network Next Hop
*>13.0.0.0 210.130.1562.53
*>i4.0.0.0 210.130.152.563

*>i4.17.260.0/24 210.130.152.53
*>i4,21,206.0/24 210.130.152.53
*>i4,23.112.0/24 210.130.152.53
*>i4,23.113.0/24 210.130.152.63
*>i4,23.114.0/24 210.130.152.563
*>i4.36.100.0/23 210.130.152.563

Metric LocPrf Weight Pat
300

h
0 2497 701 703 80 i

300 0 2497 3356 i

300 0 2497 1239 13716 i
300 0 2497 4323 i

300 0 2497 2497 174 21889 i
300 0 2497 24897 174 21889 i
300 0 2497 2497 174 21889 i
300 0 2497 2497 4323 i

1 SEZo7+—<v
Fig.1 Format of Routing Table
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Fig.2 Visualization of changed path
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Table 1 Routing table at 0:00

network path
TL74y2Za AS1 AS2 AS3
FL 7497 A b AS1 AS4 AS5
TL74v PR d AS1 AS6
TL749vPRe AS2 AST
TL74vZ A AS1 AST

#£2 010 DRER
Table 2 Routing table at 0:10

network path
TL74v2Za AS1 AS2 AS3
FU74v 77X b  AS1 AS9 AS5
FL74vZARc  AS1 ASG
TL 7497 RXe AS8 AST
L7497 X  AS1 AST

#3 BRBREL
Table 3 Routes of change
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Natwork Path
FU24u52%x AS2

Network Path i
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B3 L7414y AR L BT
Fig.3 Weights by number of prefixes

R, BLHD AS HRADTBMLTHD, TOREAHELT,
HEALNERZTS.

52 H&fH

REEOELH EOBEEEE RIE L BEEMCHNT
Bicdh, & AS Mo#EScMAEMIF 5. ABEL? Tk, 7L
T4y P AR L BERMIFE SV T 4w 2 ARIC KB EBY
VO 2MBEVIDBATRRTERLSICT S,

5.2.1 TL74v Y AR BERZMFT

B 3(c) (30 3(a) DIZERE (AS 1 DEEREEH, W4k to) 28
WELEEDTHS. TLT4vZZAxBASS, TLTavs
AyidAS4, TLT749 X x X AS 6 SEFNFhILGEh
T3, AS1DRY I TI—2HETLI4vIAx DL
T4y P& AS 2, AS3ICHIEhB.

TULT 49 7 ABIC K BEB{HHE, AS1DRXY bT—h
5, HBATL T4y P ACHBRTEMICERAETNS ASHD
EEix1LLT, EBRCERTATVATRTOS LT 1
JRAERBHLIELOTHS. TORYHLAZ AS HOESHIL,
AS 1L TEERERTHDILERS.

15 3(d) (5 3(b) DIBEE (AS 1 DEERRRK, %) to) 28
FHELEbDTHS. H 3(d) TRTMATT ORFMA OB it
i3, ®3(c) LIHBLROMEERLTVS. TOBEOX
FXICLD, BRECOFMERET I LN TES.

5.2.2 L7y ARICKZHEZHI

TFLT7 4y H AR X BEBG L FRNC, B 4(c) 3K 4(a)
DORERERIELILDTHS.

TV 7y P AR K BEMMHTE, AS1EZEEEhTVS
TLIT 497 ADT RLAAR—RAZR/HL, ThE#H%TS
TLI7 4y ZABRERTS. fIRE, /24 DT LT 4y I AH
2DLEHEENTVARE, 20 L 74y 2 ABIE/23 tHY L
3. TL7 49 7 ZENNE Y AS HDBEHL, AS1ice-
TEERERTHBLEXS.

4(d) (3 3(b) DEBEREREMELI=EOTHS. K 4(d)
TR BHMNFOFEMNAORIIIE, B 4(c) &R RO
BAERLTWS.

‘Network  Path
JUIsyoax A2 AS3

| Notwork Path
U4y D2ax AS2 AS3

’-szwazy A6 AS 4
1 7L24w92z K5 ASB FuTawh2z A5 ASE

(o) BFR) ITHITBAS 1OBER () 63K t{HT3 AS 1 DB

249D

ILIewhay M2 AS A4

JLI4wH 2«

Iv24whz

(©) 89 el NI BATE

(d) 8% ,(ZHF 28308

R4 L7y s AR X BZEM T
Fig.4 Weights by prefix length

QAN sk BO60
mﬂby;&:mn;w)mmr‘ﬁi % W‘T‘w o3 G

[ows s i

5 ABEL2 O%MR
Fig.5 Appearance of ABEL2

5.3 # % 4

BBV TIE, ASE/—F, BBELYyILLT, AS
HMOBFHEMGERET 7L LTELRT, TOMEZRAMLT 5.
fAT3/— FEE7LIV LGB T, LTo2D
DRG2SHZEEICRT 5 £ TROIET.

o ASELAERSL

o [EBiDHZ AS ALOERE—EICHRD

B RHR TS 0SS5 LEHEE LT, Sun Microsystems,
Inc. [9] D Java ZFV'%. K 5 Ic ABEL2 DN BIERT. V—
WHRROY 4 ¥ F7CBROT{L R R LIS 7 #RRT
3. /—FTH5 AS &, FiRT3EFlic@IMTZTV, L
5 AS#H, ASH, FIRTBEERRLTVS. TyIJOX
T, TVI74v 7R, FizR T VL7497 ARICKBER
{FIFRRLTVSD. TOBRHKV AS OEKHS, ZRREBERF
DAS K> TEBARBRTHBLELS. FST74v 7 OH
NIy PORKTHRL, BOESHOMWAICFST4v Y
Mifins, i, AS HOHF LW BERZRIRT, HIRE hizs

-34-



£ 4 HREARLSROBERE
Table 4 Power cut that occurred in Tokyo
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Number of prefixss that path changed
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Time

6 8A 14 HIEBIFS AS RABBILLETL T 19 2 ADK
Fig.6 Number of prefixes that AS path changed at 8/14
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