Vol. 49 No. 3 ooooooooo Mar. 2008

Ooooboboobooboooboood BGpOOOOUOOoOOOO

0 oooft
0O O o of2

o o o oft
o o o oft

0000000000000 0000000000000O0000ODO000DO0O0OODO00OO
00000 Border Gateway Protocol A0 BGPO OO UDODODOOOOD 100000000000
00000000000 BGPpOOOOOOOODOUODODOOODOODOOODOODODODOOODOOOOO
0000000000000 00000000000000000000000O0OO00OO0O0OO0
J000000o00U00o0o00o0oO00U00o0O0U000O000D00D0O0O00DUDooOOoooooOoog
000000000o0o000ooo00ooooooooooooooo BGpOOOooooooooo
J0o0o000oo00Do0o0oo00D BGPOOOODODODODDODODODDDOODDOD BGP O
00000 ASO0000000000000O0O000O00O0U0OO00OOO0D0OoDOOoOOOOnO
BGPOOOUOUOOODODODOOODOUOOODOODOOOODODOOOOODDODDOD

The Evaluation and Proposition of BGP Peering Method for
Emergency Communications
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and KATSUYUKI YAMAZAKI'2

While the Internet has become an important infrastructure for providing a reliable and de-
pendable connectivity, the Border Gateway Protocol 4 (BGP) specification remains unchanged
since its standardization. A common approach for providing stability and fault tolerance in
BGP is through multi-homing. However, the way multi-homing requires pre-configuration of
alternative path raises concern on the operational cost and brings scalability issues on the
size of the global routing table. As an alternative approach to provide fault tolerance, this
paper presents a novel on-demand BGP peering method that allows ASes to automatically
and dynamically restore from failures. The method allows restoration of ASes with different
domains with limited changes to the current AS path modification rule. The detail extensions
made to BGP and its applicability to the current BGP networks are discussed.
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Fig.1 Overview of single-homed and multi-homed.
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Table 1 Single-homed vs Multi-homed.
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Fig.2 Configuration for re-homing networks.
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Fig.3 Neighbor BGP Discovery overview.
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Fig.4 Message exchange sequence.
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Fig.6 Network topology for experiment.

Each line represents the results of each measurement
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Fig.8 Neighbor BGP peer discovery and route analysis.
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Fig.9 Routing table at R3.
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Each line represents the results of each measurement
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Fig.10 Elapsed time of each event (Modified
Parameters).
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ooooono
ooooo
oo oo oo
ooo 14.87 0 26.99 O 21.24 0
ooo 3.73 0 8.08 O 5.88 O

gooboooooooooboooobooboo 10
goooo 3ctdiooboooooooooooon
gooobooooooooboboooooboooon
goobooooooooobooooboboooonO
goooooooooooooboboooboonoooo
goboooooooobooooo

6. O O

0000000000000 0000000000
0000000000000 000O0™ ooooo
000000000000000D000000000
000000 BGPOOOODOD ASOOO0O0OO00O
000000000000000000000000
000000000000000000000000
000000000 00000DO
0000000000000 00000000nO
00000000000 0000000000000
000000000000000000000000
000000000000000000000 BGPO
000000000000000D000000000
000000000000000000000000
000000000 20 BGPOOOOOOOOBGP
000000000000000000000000
000000000000000000000000
0000000000 D00000000000000
0000000000000 00000000000

gooooo0oooO0o00ooboo BGpOOOOOOOOODO 1183

gobooOooooooboooooooooooboooo
gobooOoooooooooobooooooooboooo
gbOoooooboooboooooooboo42000
gooooooooooooooooooobonoo
gooooobooooooo

7. 0 0O O

gooooOooOoOoOoOoOoOoOoOoOoOoOOoOoOBGP
ooo0oo0ooooUooooooodo BGpOO
gooobodoboooboobooboobooboobooa
gobooooooooobobooooooooboooo
gobooooooooboooooooooooooo
goboooooooooooooooooooooboo
gooooooooOoOoOoOoooooBGPOOOOO
gobooooooooobooooooooooooo
gooobooooobooboboooboobobboo
gooooooobooOoOooobooooooboooo
gboboobooooooooooooboooooooboo
oooBGPOOOOOOODOOOOO ASOOOO
gbobooodooooooooobooooooboooo
gbobooooooooboooooooooooboooo
BGPOOOOOODOOOODO30OOOODOOOOO
goooo0o0oooooooo BGpOODOOOOOO
goboooooooooooooOooooboooooo
g3booooooooooooooooooooo
goooobooooooooboooooobooboooo
goooooooooboooooooboooooboo
gboooooboooobooooooooo

ug o0 0 0

1) o0oU0o0oUooOoUooOoUooUooOooo
gooooooo0D—4Ooboboooboboooo
Ooobooooooooooooooooooo
gooooboobooboooobooobooo
000 (July 2003).

2) Rekhter, Y., Li, T. and Hares, S.: A Border
Gateway Protocol 4 (BGP-4), RFC 4271 (Jan.
2006).

3) Abley, J., Lindqvist, K., Davies, E. and Black,
B.: IPv4 Multihoming Practices and Limita-
tions, RFC 4116 (July 2005).

4) Bu, T., Gao, L. and Towsley, D.: On char-
acterizing BGP routing table growth, The In-
ternational Journal of Computer and Telecom-
munications Networking, Vol.45, Issue 1 (May
2004).

5) Labovitz, C., Ahuja, A., Bose, A. and
Jahanian, F.: Delayed Internet Routing Con-

vergence, I[IFEE/ACM Trans. Networking,



1184 ooooooooo Mar. 2008

Vol.9, No.3 (June 2001).

6) Meyers, D., Zhang, L. and Falls, K.: Re-
port from the IAB Workshop on Routing and
Addressing, Internet Draft (work in progress)
(Apr. 2007).

7) 000000O000o0oUooooooooo
00000000000 0DO0Vol.89, No.9,
pp.782-276 (2006).

8) 0UULLDUUOLOLUUOODOoODOUUOoO
jooooooooooboooooono BGP
0000000000000 000000QAIL
Vol.2007, No.3, pp.43-48 (2007).

9) Devarapalli, V., Wakikawa, R., Petrescu, A.
and Thubert, P.: Network Mobility Basic Sup-
port, RFC 3963 (Jan. 2005).

10) Dul, A.: Global IP Network Mobility using
Border Gateway Protocol (BGP), Technical
Report, The Boeing Company (Mar. 2006).

11) Traina, P., McPherson, D. and Scudder, J.:
Autonomous System Confederations for BGP,
Internet Draft (work in progress) (Feb. 2007).

12) Narten, T., Nordmark, E. and Simpson, W.:
Neighbor Discovery for IPv6, RFC 2461 (Dec.
1998).

13) Quaaga Routing Software Suite.
http://www.quagga.net/

14) 00000000000 WINDSOOOOOO
0 O http://i-space.jaxa.jp/i-winds/index.html

(00190 6 0 11000)
(00190 120 4 000)

oo oo

oo i1sbo00o0oo0oooan
obooooooooooroog
Oo00O0000000000 KDDI
oooooooooooooooIp
gooooooooooooobooo
OMmooKDDIOOO IPOOOOODOOOCOOO
goboog

0 Ooooooooo

gosoooooooooooon
gooooooboioobooooon
oobooooooo Kbboooo
gooboobooooooIrponon
goooooooooboooooo
gooomookKDDIODOOD IPOODODODOOOO
gboodoooooboboilsbooooooobooooa
gooooo

00 0000000
00 62000000000000
0000000000000000
00000000000 KDDOOO
7‘,//;_ 000000000000ATMO
- 000O0IPOOOOOOOOOO
000000000000000000000MmMO0
KDDIOOO IPOOO00O00O0O0O0OODDOO0
00 7000000000000

o0 Oooooooo

goOs50000000000a0
0000000o0KDDbOoO KDbDIO
0000000 ISDNOSDHOATMO
L2opooooooooooono
goboooooooooooooo
goooobooooooomooKDDIODOOOO
gboodoooooboo 1 sgoooooooooa
oo




