
2007/07/13 maz&tomo 1

BGP ◎◎編 時代と共に
～10年の歴史を振り返りながら～
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０．昔ばなし編

・ＯＣＮ

・ＩＩＪ
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ＯＣＮの昔話（おかげさまで10周年）

� OCN䜶䝁䝜䝭䞊䠄1996ᖺ12᭶25᪥䠅

� ᏶඲2㔜໬䛾䝛䝑䝖䝽䞊䜽

� 䝻䞊䝗䝞䝷䞁䝇䛷䝞䞊䝇䝖䝖䝷䝣䜱䝑䜽䜒ᑐฎ䛩䜛䛮

� OSPF䛻෌㓄ಙ

� ᚎ䚻䛻Ⰽ䚻䛸ၥ㢟䛜

� OSPF䛾⤒㊰䠄/28, /29䠅䛜ቑ኱

� 䜶䝸䜰ศ䛡䜢ᐇ᪋䛧䛯ᚋ䚸1䜶䝸䜰䛾䝹䞊䝍ྎᩘ䜔
LSDB䛜⫧኱໬



2007/07/13 maz&tomo 4

ＯＣＮの昔話（続き）

� 䜰䝗䝺䝇䝤䝻䝑䜽䛾䜰䜾䝸䝀䞊䝅䝵䞁ၥ㢟
� JPNIC䛾䛚䛛䜟䜚䛜ཝ䛧䛛䛳䛯

� ᙜ↛䛱䜓䜣䛸౑䛔ษ䜙䛺䛔䛸䜒䜙䛘䛺䛔

� ඲ᅜ䛻䝤䝻䝑䜽䛜䜎䜀䜙䛻

� Static⤒㊰䜢OSPF䛻෌㓄ಙ䛧䛶䛔䛯䛾䜢䜔䜑䛶
BGP䛻஌䛳䛡䜛᪉㔪䛻㌿᥮

� ᭱ึ䛿no-export䛰䛡௜୚䛧䛶ෆ㒊䜈ఏ᧛

� ᆅᇦ䛸䛛⤒㊰䛾ᙺ๭䛻ᛂ䛨䛯Ⰽ䛵䛡䜢ᚎ䚻䛻㛤ጞ䛧䚸⌧ᅾ
䛿඲䛶䝁䝭䝳䝙䝔䜱䛷⤒㊰ไᚚ

� ෆ㒊䛾BGP⤒㊰䜒䜀䛛䛻䛺䜙䛺䛔

� Confede䛸䛛Ⰽ䚻᳨ウ䛧䛯䛜䚸䝸䝣䝺䜽䝍䛾㝵ᒙ໬䛷ᑐฎ
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ＯＣＮバックボーンの変遷

GW䠣䠳

䠡䡀䡃䡁 䠡䡀䡃䡁

ATM-SW

䠍䠕䠕䠒䠍䠕䠕䠒

䞉 ATM-SW䜢୰ᚰ䛸䛧䛯

䝯䝑䝅䝳ᵓᡂ

䞉ABR䛻䜘䜛䝹䞊䝔䜱䞁䜾

㈇Ⲵศᩓ

䞉FDDI-SW䜔FE-SW

䛻䛶ᵓᡂ

䠡䡀䡃䡁 䠡䡀䡃䡁䠡䡀䡃䡁䠡䡀䡃䡁 䠡䡀䡃䡁

FE-SW FE-SW

GW䠣䠳

FDDI-SW FDDI-SW

䠍䠕䠕䠔䠍䠕䠕䠔

ABRABR

GW
cluster

䠣䠳
cluster

䠣䠳
cluster

Service
fluster

Service
cluster

Service
cluster

Service
cluster

䠟䠫䠮䠡 䠟䠫䠮䠡

After After 䠎䠌䠌䠌䠎䠌䠌䠌

䞉䝁䜰䜢୰ᚰ䛸䛧䛯ᵓᡂ

䞉䝃䞊䝡䝇➼䛻ᛂ䛨䛶

䜽䝷䝇䝍໬
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最近

� 䝁䜰䜢ぢ┤䛧䜎䛧䛯

� ⃭⏒⅏ᐖ䛻䜒⪏䛘䜙䜜䜛䜲䞁䝣䝷䜢┠ᣦ䛧䛶

� 100km௨ୖ䝁䜰ᣐⅬ䜢ศᩓ
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7月末現在のOCNバックボーン（主要部分）

ி㒔ி㒔ி㒔ி㒔
රᗜරᗜරᗜරᗜ

ᗈᓥᗈᓥᗈᓥᗈᓥ
⚟ᒸ⚟ᒸ⚟ᒸ⚟ᒸ ឡ▱ឡ▱ឡ▱ឡ▱

⚄ዉᕝ⚄ዉᕝ⚄ዉᕝ⚄ዉᕝ

ᐑᇛᐑᇛᐑᇛᐑᇛ

໭ᾏ㐨໭ᾏ㐨໭ᾏ㐨໭ᾏ㐨

ᮾிᮾᮾிᮾᮾிᮾᮾிᮾ

80G

20G××××2

80G

20G××××2

2.4G××××2

༓ⴥ༓ⴥ༓ⴥ༓ⴥ
2.4G××××2

20G××××2
20G××××2

2.4G××××2
2.4G××××2 30G××××2

2.4G××××2

⩌㤿⩌㤿⩌㤿⩌㤿䝁䜰䝁䜰䝁䜰䝁䜰ᣐⅬᣐⅬᣐⅬᣐⅬ
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ឡ▱ឡ▱ឡ▱ឡ▱䝁䜰䝁䜰䝁䜰䝁䜰ᣐⅬᣐⅬᣐⅬᣐⅬ

ᮾிᮾிᮾிᮾி

኱㜰኱㜰኱㜰኱㜰
60G××××2

100G××××2
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ＯＣＮバックボーンの経路制御

� 䝖䝫䝻䝆䞊᝟ሗ䛾⟶⌮ : OSPF

� ᇶᮏⓗ䛻䛿ECMP䛾෕㛗໬㐠⏝

� ୍㒊⤒㊰䛾䝻䞊䝗䝞䝷䞁䝇㐺ᛂ᫬䛻OSPF䜢฼⏝

� V4/V6䛸䜒䛻ྠᵝ䛾䝖䝫䝻䝆䞊

� ⤒㊰᝟ሗ䛾⟶⌮ : BGP

� ᇶᮏ䛿䝣䝹䝹䞊䝖䜢㓄㏦䚸㓄䜜䜛⠊ᅖ䛷㐺ษ䛻㓄䜛

� V4/V6䛸䜒䛻ྠᵝ䛾䝖䝫䝻䝆䞊
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ＩＩＪの昔ばなし

� ⥙ෆ䛿static䜢BGP/OSPF䛻

� 䝹䞊䝍ẖ䛻/24䜢๭䜚᣺䛳䛶䚸䜰䝗䝺䝇๭䜚ᙜ䛶

� /24䛰䛡䜢BGP䛷⥙ෆ䛻ᗈሗ

� ⣽䛛䛔䛾䛿୍㒊OSPF

� ௚AS䛻⤒㊰ᗈሗ䛩䜛᫬䛻䛿access-list䛸
as_path filter䛷ไᚚ
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ＩＩＪの昔ばなし(その後)

� 㞟⣙䜢Ṇ䜑䛶䚸㢳ᐈ⤒㊰䛿඲䛶BGP䛷ᗈሗ

� ⤒㊰ᩘ䛾ቑຍ䛻ᑐ䛧䛶䚸⥙ෆ䛷㞟⣙䛩䜛䛖䜜䛧䛥
䛜䛒䜎䜚↓䛛䛳䛯

� ௚AS䛻⤒㊰ᗈሗ䛩䜛᫬䛻䛿prefix-list䛸
bgp community䛷ไᚚ

� ⤒㊰䛾ཷಙ/⏕ᡂ᫬䛻bgp community䜢௜ຍ

� ฟཱྀ䛷ホ౯䛧䛶䚸ᗈሗ/ᢚṆ䜢ไᚚ
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１．経路の推移を見てみよう編
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IPv4経路数

http://bgp.potaroo.net/rv-index.html
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ＩＰv6経路数の推移

http://www.cidr-report.org/v6/as6447/index.html

6bone䛾೵Ṇ
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IPv4経路数の推移 ～予測と過去の実測値～
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→→→→ 䛛䛺䜚䛛䛺䜚䛛䛺䜚䛛䛺䜚ண᝿㏻ண᝿㏻ண᝿㏻ண᝿㏻䜚䛷䜚䛷䜚䛷䜚䛷᥎⛣᥎⛣᥎⛣᥎⛣䛧䛶䛔䜛䛧䛶䛔䜛䛧䛶䛔䜛䛧䛶䛔䜛



2007/07/13 maz&tomo 15

IPv4経路数の推移予測
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IPv4経路数の推移予測（続き）

年に1.15倍～1.17倍の増加（最近は倍率が増加傾向）
割り振りが停止しても一定期間は広告経路の増加は継続される（予想）
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/8毎に見ると
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プリフィックス長毎に見てみると

2003末 : 130873
2004末 : 150712
2005末 : 175261
2006末 : 204725

/8～/16は
微小ながら
増加している

2003末 2004末 2005末 2006末

増減
2003-
4

増減
2004-
5

増減
2005-
6

/1 0 0 0 0 0 0 0
/2 0 0 0 0 0 0 0
/3 0 0 0 0 0 0 0
/4 0 0 0 0 0 0 0
/5 0 0 0 0 0 0 0
/6 0 0 0 0 0 0 0
/7 0 0 0 0 0 0 0
/8 19 19 18 19 0 -1 1
/9 4 3 5 10 -1 2 5
/10 6 7 8 13 1 1 5
/11 14 15 17 30 1 2 13
/12 57 61 81 111 4 20 30
/13 100 138 187 222 38 49 35
/14 277 314 340 397 37 26 57
/15 483 553 666 794 70 113 128
/16 7506 8113 8597 9077 607 484 480
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半分が/24

2003末 : 130873
2004末 : 150712
2005末 : 175261
2006末 : 204725

2003末 2004末 2005末 2006末
増減
2003-4

増減
2004-5

増減
2005-6

/17 1829 2270 2880 3625 441 610 745
/18 3334 3933 4871 5826 599 938 955
/19 8716 9818 11026 12664 1102 1208 1638
/20 9249 10402 12142 14281 1153 1740 2139
/21 6656 8007 10194 12838 1351 2187 2644
/22 9386 11066 13440 16203 1680 2374 2763
/23 10943 12707 14626 17682 1764 1919 3056
/24 71541 82382 95225 109219 10841 12843 13994
/25 182 252 345 658 70 93 313
/26 233 239 292 468 6 53 176
/27 156 130 194 364 -26 64 170
/28 70 69 26 69 -1 -43 43
/29 21 54 12 44 33 -42 32
/30 50 120 36 80 70 -84 44
/31 0 0 3 0 0 3 -3
/32 41 40 30 31 -1 -10 1
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何が伸びてるのか

� ᪂䛧䛔⤒㊰䛿䜒䛱䜝䜣ቑຍ

� ᫇䛾⤒㊰䜒ᐇ䛿ᘏ䜃⥆䛡䛶䛔䜛
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APNIC地域の/8毎のトレンド
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APNIC地域を細かく見ると
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RIPE地域の/8毎のトレンド
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ARIN地域の/8毎のトレンド
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LACNIC地域の/8毎のトレンド
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AfriNIC地域の/8毎のトレンド
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２．BGPでトラフィック制御編
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トラヒック制御の手法例

�Path Attribute
�LocalPreference

�MED

�IGP cost
�closest exit

�eBGP multihop

�multipath
� iBGP

�eBGP

ඃඛᗘ䛻䜘䜛ไᚚ

䝖䝫䝻䝆䛻ᛂ䛨䛯᭱㐺໬

㈇Ⲵศᩓ
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Local Preference

� ⤒㊰ཷಙ᫬䛻タᐃ

� default: 100

� ୺䛻ඃඛᗘ䜢᫂☜䛻
䛧䛯䛔⟠ᡤ

� 㢳ᐈ䚸䝢䜰䚸ୖὶ

� ᙉ䛩䛞䜛䛾䛷ὀព

� AS Path䜘䜚ᙉ䛔

䠝䠯 䠝䠯

䠝䠯

䠝䠯

䠝䠯

䠝䠯

ཷಙ⤒㊰䛻
LP: 200ཷಙ⤒㊰䛻

LP: 100

tra
ffic
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MED

� ௜䛡䛶䜒Ⰻ䛔
� ↓䛡䜜䜀䠌䛸ぢ䛺䛩䛛

タᐃ䛻䜘䛳䛶䛿max್

� ⛬䜘䛟ᙅ䛔
� AS Path䜘䜚ᙅ䛟䚸IGP 

Cost䜘䜚䛿ᙉ䛔

� ⥙ෆ䛷୍㈏䛧䛯ᢅ䛔䜢
� always-compare?

� deterministic? ᗈሗ⤒㊰䛻
MED: 1000

ᗈሗ⤒㊰䛻
MED: 2000

tr
a
ff
ic

ＡＳ

ＡＳ
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優先制御の憂鬱

� BGP䛾≉ᛶୖ䚸཰᮰䛻䛱䜗䛳䛸᫬㛫䛜䛛䛛䜛

� ඃඛᗘ䛾㧗䛔⤒㊰䛜ᾘ䛘䛶䛛䜙䚸ḟ䛜ぢ䛘䜛

AS

AS

LP:200

LP: 100

LP: 200

LP:200

LP:100

AS

AS

LP:200

LP:100
W/D

AS

AS

LP:100 LP:100
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closest exit

� ኱ዲ䛝 ☺

� ྠ䛨つᶍ䚸ྠ䛨ഴྥ䛾AS/䝛䝑䝖䝽䞊䜽䛾┦஫
᥋⥆䛷䛒䜜䜀䚸䛣䜜䛜୍␒

� 䝅䞁䝥䝹䛺䛾䛷㞀ᐖ᫬䛾ษ䜚
ศ䛡䜒ᴦ䛰䛧䚸ᅔ䛳䛯䛣䛸䛻䛺
䜙䛺䛔

� ⥙ෆ䛻」ᩘ䠬䠽䡐䡄䛜ఏ᧛䛩䜛
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closest exitの維持

�䝅䞁䝥䝹୍␒
�⣽䛛䛔ไᚚ䛿䛧䛺䛔䛸⭡䜢䛟䛟䜛

�䛸䛻䛛䛟୍㈏䛧䛯LocalPref䛸MED䛾⟶⌮

�⥙䛾IGPタィ䛾䜏䛷⥔ᣢ

�ᆅᇦศ๭
�confederation䛷ᆅᇦศ๭

�ᆅᇦ䛤䛸䛾route reflector䛜⤒㊰஺᥮䛩䜛䛸䛝䛻
MED䜢+2000䛸䛛䛧䛱䜓䛖

�⥙䛾ᣑᙇ䛾㝿䛻ὀព䛜ᚲせ
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eBGP multihopで負荷分散

�ྂ䛾㈇Ⲵศᩓᡭἲ
� ᭱㏆ὶ⾜䜙䛺䛔

�タᐃ䛜↹㞧
� 䛚஫䛔䛾loopback䜢static䛷ྥ䛡ྜ䛖

� eBGP䛾IP TTL䜢ቑ䜔䛩

� loopbackྠኈ䛷eBGP䜢ᙇ䜛

�㞀ᐖ᫬䛿ᛧ䛛䛳䛯
� ᅇ⥺䛜ษ䜜䛯᫬䛾≧ែ㑄⛣䛻䛔䜝䛔䜝

䛸䞉䞉䞉

e
B

G
Ps
ta

ti
c s

ta
tic
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BGP multipath

� Best Path䛜䠎䛴䛒䛳䛶䜒䛔䛔䛨䜓䛺䛔䟿
� BGP䛾Best Path selection䜢ᑡ䛧䝸䝷䝑䜽䝇

� LocalPreference, AS Path㛗䚸MED䛿ྠ䛨䛰䛡䛹
next_hop䛾␗䛺䜛BGP Path䜢ྠ᫬䛻᥇⏝

� 䛹䛣䜎䛷䜢multipath䛻ྵ䜑䜛䛛䛿ᐇ⿦౫Ꮡ

� iBGP䛻ᗈሗ䛩䜛䛸䛝䛿䚸㏻ᖖ㏻䜚1䛴䛾Best 
Path䛾䜏
� ᒁᡤⓗ䛻」ᩘPath䜢฼⏝䛷䛝䜛

� eBGP multipath䛰䛸next_hop attribute䜢᭩䛝
᥮䛘䛶iBGP䛻ᗈሗ䛩䜛ே䜒䛔䜛
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eBGP multipath

� eBGP䛛䜙⪺䛔䛯」ᩘPath䜢ྠ᫬䛻᥇⏝

� 䛹䛱䜙䜢౑䛳䛶䜒䝟䜿䝑䝖䛜ᒆ䛟䛺䜙䚸୧᪉᥇⏝䟿

� Multipathᑐ㇟䛻䛺䜛⤒㊰
䛿ᐇ⿦౫Ꮡ

� eBGP multihop䛾⨨䛝᥮
䛘䛻౽฼

� 」㞧䛺タᐃ䛜䛔䜙䛺䛔

� ∦᪉ྥ䛰䛡䛷䜒౑䛘䜛

e
B

G
P

e
B

G
P

MultiPath !!
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iBGP multipath

� iBGP䛛䜙⪺䛔䛯」ᩘPath䜢ྠ᫬䛻᥇⏝

� 䛹䛱䜙䜢౑䛳䛶䜒䝟䜿䝑䝖䛜ᒆ䛟䛺䜙䚸୧᪉᥇⏝䟿

e
B

G
P

e
B

G
P

iB
G

PiB
G

P

MultiPath!

� Multipathᑐ㇟䛻䛺䜛⤒㊰
䛿ᐇ⿦౫Ꮡ

� 䠬䠫䠬ෆ䛷」ᩘ䛾䝀䞊䝖
䜴䜵䜲䜢฼⏝䛩䜛ሙྜ䛻౽
฼
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経路制御の苦悩

�closest exit䛿ṇ⩏
�⡆༢䛺䝫䝸䝅䛷᭱㐺䛺⤒㊰ไᚚ䛻䛺䜚䛖䜛

�⣽䛛䛔⤒㊰ไᚚ䛾䛒䛝䜙䜑䜒⫢ᚰ

�䛷䜒䚸ᖏᇦ䛿㝈䜙䜜䛶䜛
�ᛮ䛔ฟ䛥䜜䜛IX᥋⥆ᖏᇦ䛾⛣䜚ኚ䜟䜚

�FE→ GbE

�GbE → 10GE

�10GE → ????

�䝫䝸䝅䜢⥔ᣢ䛧䛴䛴䚸㊊䜚䛺䛔ᡤ䛿䜔䜚䛟䜚
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ISP間でバックアップの難しさ

� ୺䛻タഛ/䛚㔠ၥ㢟

� 䜲䞁䝍䞊䝣䜵䞊䝇ᖏᇦ䚸䝫䞊䝖ᩘ

� 䛚஫䛔䛾タഛᢞ㈨䛾㒔ྜ䜔䝍䜲䝭䞁䜾

� ┦஫᥋⥆䛾ᅇ⥺㈝⏝

� ᇶᮏ䝫䝸䝅䛿᪥ᮏⓗ

� ᮾ䛿ᮾ䛷䝞䝑䜽䜰䝑䝥

� す䛿すorᮾ䛷䝞䝑䜽䜰䝑䝥
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最近のISP間トラヒック制御

�ᇶᮏ䛿closest exit

�」ᩘᮏ䛷᥋⥆䛧䛶㈇Ⲵศᩓ
� ᵓᡂⓗ䛻ྍ⬟䛺䜙䜀multipath➼䛷ศᩓ

� ௚䛻ᡭẁ䛜↓䛡䜜䜀䚸MED䛺䛹䜢㥑౑䛧䛶䝖䝷䝠䝑䜽䜢ไᚚ
䛩䜛䛜䚸䛭䜜䛷䜒ᆅᇦⓗ䛺closest exit䛿⥔ᣢ

� 10GE䛾䝸䞁䜽䜰䜾䝸䝀䞊䝅䝵䞁䛜䛭䜝䛭䜝ᬑ㏻䛺᫬௦䛻

�䛥䜙䛻䛭䛣䛷multipath䞉䞉䞉䚹

�㏻ᖖ᫬䛿䝥䝷䜲䝧䞊䝖䛺᥋⥆䜢฼⏝䛧䚸䝞䝑䜽䜰䝑䝥⏝
䛸䛧䛶䠥䠴䛷䜒᥋⥆䛧䛶䛚䛟
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ゆくゆくはこんな接続を希望

� ඲ᆅᇦ䛷┦஫᥋⥆...䛷䛝䜛䛸䛔䛔䛺䛒

ྡྂᒇ

ᮾி#1኱㜰䠀1

኱㜰#2

ᮾி#2

௝ྎ䛸䛛

⚟ᒸ䛸䛛
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３．ＢＧＰタイマー編



2007/07/13 maz&tomo 43

keepalive

� UPDATE䛜↓䛔䛸䛝䛻ᐃᮇⓗ䛻㏦ಙ

� 䝩䞊䝹䝗䝍䜲䝮(㏻ᖖkeepalive䛾䠏ಸ)䛾ᮇ㛫䚸
ఱ䜒䝯䝑䝉䞊䝆䛜ᒆ䛛䛺䛡䜜䜀䚸䝢䜰䝎䜴䞁

� keepalive/holdtime䛻䛿䛔䛟䛴䛛䛾ὶ൤䛜

� 30⛊/90⛊ὴ(Juniper?)

� 60⛊/180⛊ὴ(Cisco?)

� 䜒䛳䛸䝏䝳䞊䝙䞁䜾ὴ

� 䛱䛺䜏䛻IIJ䛷䛿10⛊/40⛊䛷ඖẼ䛻㐠⏝୰
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最近のkeepalive

� ▷䛟䛧䛶䜒኱䛝䛺ၥ㢟䛿↓䛧

� 䛷䜒䚸䛣䜜௨ୖ㡹ᙇ䜛䠛

� ᭱㏆䛷䛿▷䛟䛧䛩䛞䜛䛾䜢⚗Ṇ䛩䜛⟽䜒䛒䜛

� BFD䛸䛛䛾᪉䛜䝹䞊䝍䛻ඃ䛧䛭䛖

� 䛯䜆䜣䚸keepalive䛿䛭䛣䛭䛣䛷䚸㡹ᙇ䜛䛸䛣䜝䛿
BFD䜢ᐇ⿦䛩䜛䛾䛜⏕䛝䜛㐨

� OCN䛷䛿Interop᥋⥆᫬䛻BFD for BGP

� 1000msec㛫㝸䛷3Ⓨ

� ≉䛻ၥ㢟䛿↓䛧
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� UPDATE䛾㏦ಙ㛫㝸䜢Ỵ䜑䛶䛔䜛

� Cisco䛾(ྂ䛔)ᐇ⿦䛷䛿䛛䛺䜚㛗䜑

� iBGP䛻5⛊

� eBGP䛻30⛊

� RR㝵ᒙ䛸䛛䛒䜛䛸䚸⤒㊰䛾ఏ᧛䛜㐜䛔䞉䞉䞉

MRAI timer

eBGP iBGP eBGP

UPDATE

MRAI

ᚅ䛴

MRAI

ᚅ䛴
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最近のMRAI

� 0sec for iBGP

� 30sec for eBGP

� Cisco

� 12.0(32)S or R3.3௨㝆౑䛘䜀⮬ືⓗ䛻䛣䛾್

� タᐃ୙ྍ

� Juniper

� MRAI䛿ᶆ‽䛷඲㒊0sec
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bgp damping

� 䜀䛯䛴䛟⤒㊰䜢↓ຠ䛻䛧䛶䚸⤒㊰ィ⟬䛾㈇Ⲵ
䜢ᢲ䛥䛘䜘䛖

� 䝍䜲䝬䞊䛾タᐃ䛜䝧䞁䝎䛻䜘䛳䛶␗䛺䜛

� 䝧䞁䝎䛻䜘䛳䛶↓ຠ䛻䛺䜛䝍䜲䝭䞁䜾䛜㐪䛖

� ᐇ⿦䛜౑䛔䛻䛟䛔
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bgp damping（続き）

1000

505
1505

753

375

2000

1010
3010

1505

75０

suppress

One flap

Cisco Juniper

One flap

15 minutes

15 minutes

15 minutes

Stable

Cisco is 1000
Juniper is 2000

withdrawn 1000
readvertisement1000

In this time
Juniper’s route

is not used

Default suppress : 

Cisco 2000 , Juniper 3000reused



2007/07/13 maz&tomo 49

最近のbgp damping

� ౑䛳䛯䜚౑䜟䛺䛛䛳䛯䜚

� 䛭䜒䛭䜒䠥䠥䠦䛷䛿ᐇ⿦䛧䛺䛛䛳䛯

� OCN䛷䛿ሙᡤ䛻ᛂ䛨䛶䝸䝋䞊䝇ᾘ㈝䜢⪃៖䛧䛶ᙅ

䜑䛻ᐇ⿦䠄㢳ᐈ᥋⥆㒊ศ䛿ᐇ⿦䛧䛶䛔䛺䛔䠅

� 䜀䛯䛴䛟⤒㊰䛜䛒䜛䛸MRAI䛜ຠ䛔䛶䛟䜛䛾䛷䚸
㎽ᅇᛶ⬟䛜ᝏ䛟䛺䜛ྍ⬟ᛶ䛒䜚

� せ᳨ウ

� 䜀䛯䛴䛟⤒㊰䛻䛿䚸䜒䛳䛸䜾䝻䞊䝞䝹䛺䜰䝥䝻䞊䝏
䛜ḧ䛧䛔䛛䜒
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他

� MD5䛜䜋䜌ᶆ‽䛻䛺䛳䛯

� 2004ᖺ䛾TCP Vulnerability௨㝆

� ᪥ᮏ䛾ISP䛻㞟䜎䛳䛶䜒䜙䛳䛶ၥ㢟ゎỴ

� http://www.bugest.net/irs/docs_20040707/
Tcp_Vulnerability_yoshida.pdf

� e䜒i䜒㡹ᙇ䛳䛯

� Cluster-ID

� ᫇䛾ᩍ⛉᭩䛷䛿䚸ྠ୍㝵ᒙ໬䛾෕㛗䝹䞊䝍䛷ྠ୍

� ௒䛾ᇶᮏ䛿loopback(䝹䞊䝍䠥䠠)
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4．これから編
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経路数の増大

� ⥺ᙧ௨ୖ䛻ቑ኱୰

� ⌧ᅾ䚸⣙22୓⤒㊰

� ༙ศ䛠䜙䛔䛿/24

� ⥡㯇䛻㞟⣙䛩䜛䛸22୓䛾༙ศ䛠䜙䛔䛻䛺䜛

� http://www.cidr-report.org/

� Route Aggregation

� http://www.ripe.net/docs/ripe-399.html
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細かい経路を減らす努力

� /25䜘䜚⣽䛛䛔⤒㊰䜢ཷ䛡ྲྀ䜙䛺䛔(/25ྵ
䜐)

� ⣽䛛䛔⤒㊰䜢ཷ䛡ྲྀ䜛ᚲせ䛜䛺䛛䛳䛯

� IIJ/OCN 䛸䜒䛻ᩘᖺ๓䜘䜚ᐇ⿦῭䜏

� PA䛿඲䛶๭䜚᣺䜙䜜䛯䝃䜲䝈䛷ᗈሗ

� ⣽䛛䛔⤒㊰䜢䜲䞁䝍䞊䝛䝑䝖䛻ὶ䛥䛺䛔

� IGP䛷ศ๭䛥䜜䛶䛔䜛⤒㊰䜒aggregate䛧䛶ᗈ࿌
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AP地域、頑張ろう

� APNICᆅᇦ

� de-aggregation routes 䛜ከ䛔

� 1䛴䛾prefix䛾䜏䜢ᗈ࿌䛩䜛AS䛾⋡䛿ప䛔

TOTAL APNIC ARIN RIPE AfriNIC LACNIC
BGP routing table entries 213110 48310 104128 44039 2527 14058
after maximum aggregation 114382 19415 61213 28738 964 4050
Deaggregation factor 1.86 2.49 1.7 1.53 2.67 3.47

Total ASes present 24455 2877 11364 9195 180 760
Origin ASes announcing only one prefix 10282 782 4363 4831 59 246

42.0% 27.2% 38.4% 52.5% 32.8% 32.4%

*  BGP Routing Table Analysis Reports *

Routing Table Report   04:00 +10GMT Mon 26 Feb, 2007
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ＢＧＰ経路情報の信頼性向上

� Secure Inter-domain Routing WG
� Inter-domain Routing䛻䛚䛡䜛䝉䜻䝳䝸䝔䜱䝣䝺䞊䝮

䝽䞊䜽䜰䞊䜻䝔䜽䝏䝱䛾᳨ウ

� ᣑᙇྍ⬟䛺䜲䞁䝍䞊䝗䝯䜲䞁䛻䛚䛡䜛䝉䜻䝳䜰䝹䞊䝔䜱䞁䜾
䜰䞊䜻䝔䜽䝏䝱䛾ᩥ᭩໬

� 䝉䜻䝳䜰䝹䞊䝔䜱䞁䜾䜰䞊䜻䝔䜽䝏䝱䛻ྵ䜎䜜䜛ド᫂᭩䛾
฼⏝᪉ἲ䛻㛵䛩䜛ᩥ᭩໬

� RPSEC WG䛻䜘䜚Ỵᐃ䛥䜜䛯Ᏻ඲䛺䝹䞊䝔䜱䞁䜾䜈䛾せ
ồ䛻↔Ⅼ䜢䛚䛔䛯䚸䛣䛾䜰䞊䜻䝔䜽䝏䝱䛜ᥦ౪䛩䜛䝹䞊
䝔䜱䞁䜾ᶵ⬟䛾ᵓᡂせ⣲䛾ᩥ᭩໬

� 2006ᖺᮎ䜘䜚WG໬

� http://www.ietf.org/html.charters/sidr-
charter.html
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もろもろの課題

� ᖏᇦ
� 10G Link-aggregation → 100GE → 1TE?

� 100G䛜ฟ䜛䛣䜝䛻䛿䜒䛖䛚䛺䛛䛔䛳䜁䛔䛛䜒

� IX(eBGP)ୖ䛷䛾㧗㏿ษ᳨᩿▱ᢏ⾡䛾㏣ཬ

� BFD for BGP䜢䛭䜝䛭䜝ᐇ㦂

� 4-octet ASN䛾Deployment

� AS23456(AS_Trans)䛿༢䛺䜛⛣⾜ᥐ⨨䛰䜝䛖䠄䛸൅䜙䛿
ᛮ䛳䛶䛔䜛䠅

� 3ᖺ௨ෆ䛠䜙䛔䛻඲䛶4-octet ASNᑐᛂ䛻䛺䜛䠄䛸൅䜙䛿
ಙ䛨䛶䛔䜛䠅

� IPv6 NW 䜈䛾䝬䜲䜾䝺䞊䝅䝵䞁
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もろもろの課題２

� ⤒㊰䛾ษ䜚᭰䜟䜚

� 20୓⤒㊰䛾ษ䜚᭰䜟䜚䚹䚹䚹

� 40୓⤒㊰䛾ษ䜚᭰䜟䜚䚹䚹䚹

� IPv4+IPv6

� 䜔䛳䜁䜚aggregation䛧䜘䛖䜘㐠ື

� Intra䜒኱஦䛰䛡䛹䚸Inter-AS䛾ษ䜚᭰䜟䜚䜒
䜒䛳䛸㡹ᙇ䜝䛖
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おしまいおしまいおしまいおしまい

日本日本日本日本のすごさをもっとのすごさをもっとのすごさをもっとのすごさをもっと国際的国際的国際的国際的ににににアピールアピールアピールアピール
できるようできるようできるようできるよう、、、、今後今後今後今後ともともともとも頑張頑張頑張頑張ってってってって参参参参りますりますりますります


