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⮬ᕫ⤂௓

� 2009ᖺ7᭶䜘䜚䛂䛥䛟䜙䜲䞁䝍䞊䝛䝑䝖◊✲ᡤ䛃䛜Ⓨ㊊䚸␗ື䛻
䛺䜚䜎䛧䛯䚹

䠄๓㒊⨫:ᢏ⾡㒊䝛䝑䝖䝽䞊䜽䝏䞊䝮䠅

� ◊✲ᡤ䛾┠ⓗ
� ᘢ♫Web䝨䞊䝆䜘䜚ᘬ⏝

http://www.sakura.ad.jp/press/2009/0630_sakura_randd.html

� ୍⯡䛻ᬑཬ䛩䜛䛣䛸䜢┠ⓗ䛸䛧䛯䜲䞁䝍䞊䝛䝑䝖ᢏ⾡䛾ᇶ♏◊✲䛸᝟
ሗⓎಙ

� ᪂つ஦ᴗ䜈䛾ᒎ㛤䜔᪤Ꮡ஦ᴗ䛾᭦䛺䜛Ⓨᒎ䜢┠ⓗ䛸䛧䛯ᛂ⏝◊✲

� ඛ➃ᢏ⾡䛾Ⓨᒎ䜔ḟୡ௦䜶䞁䝆䝙䜰䛾⫱ᡂ䜢┠ᣦ䛩⏘Ꮫඹྠ◊✲

� ௒ᚋ䛸䜒䜘䜝䛧䛟䛚㢪䛔䛧䜎䛩䚹



䜲䞁䝍䞊䝛䝑䝖䝣䝹䝹䞊䝖ᩘ䛾ఙ䜃

http://bgp.potaroo.net/ 䜘䜚2009ᖺ9᭶7᪥⌧ᅾ



� 2009ᖺ9᭶7᪥⌧ᅾ䚸⣙29୓⤒㊰

�┤㏆䠒䞄᭶䛾ఙ䜃
�⣙2,000⤒㊰/᭶䚸⣙24,000⤒㊰/ᖺ

䜲䞁䝍䞊䝛䝑䝖䝣䝹䝹䞊䝖ᩘ䛾ఙ䜃

# show ip bgp sum# show ip bgp sum# show ip bgp sum# show ip bgp sum
BGP router identifier xx.xx.xx.xx, local AS number 9370BGP router identifier xx.xx.xx.xx, local AS number 9370BGP router identifier xx.xx.xx.xx, local AS number 9370BGP router identifier xx.xx.xx.xx, local AS number 9370
RIB entries 539569, using 33 MiB of memoryRIB entries 539569, using 33 MiB of memoryRIB entries 539569, using 33 MiB of memoryRIB entries 539569, using 33 MiB of memory
Peers 5, using 12 KiB of memoryPeers 5, using 12 KiB of memoryPeers 5, using 12 KiB of memoryPeers 5, using 12 KiB of memory
Peer groups 1, using 16 bytes of memoryPeer groups 1, using 16 bytes of memoryPeer groups 1, using 16 bytes of memoryPeer groups 1, using 16 bytes of memory

Neighbor        V    AS MsgRcvd MsgSent   TblVer  InQ OutQ Up/DoNeighbor        V    AS MsgRcvd MsgSent   TblVer  InQ OutQ Up/DoNeighbor        V    AS MsgRcvd MsgSent   TblVer  InQ OutQ Up/DoNeighbor        V    AS MsgRcvd MsgSent   TblVer  InQ OutQ Up/Down  State/PfxRcdwn  State/PfxRcdwn  State/PfxRcdwn  State/PfxRcd
xx.xx.xx.xx 4  9370 7195651  129010        0    0    0 06w2d20h xx.xx.xx.xx 4  9370 7195651  129010        0    0    0 06w2d20h xx.xx.xx.xx 4  9370 7195651  129010        0    0    0 06w2d20h xx.xx.xx.xx 4  9370 7195651  129010        0    0    0 06w2d20h 290399290399290399290399
xx.xx.xx.xx 4  9370 7194603  129010        0    0    0 06w2d20h xx.xx.xx.xx 4  9370 7194603  129010        0    0    0 06w2d20h xx.xx.xx.xx 4  9370 7194603  129010        0    0    0 06w2d20h xx.xx.xx.xx 4  9370 7194603  129010        0    0    0 06w2d20h 290399290399290399290399



⤒㊰ᩘቑ኱䛻䜘䜛ᝏᙳ㡪

�䝹䞊䝍FIBᯤῬ

� IPv4,IPv6䝕䝳䜰䝹䝇䝍䝑䜽

� IP䜰䝗䝺䝇⛣㌿

�䜎䛩䜎䛩䝹䞊䝍䛾䝸䝋䞊䝇୙㊊䛜ᠱᛕ



௒ᚋ䛾⤒㊰ᩘఙ䜃ண 

520,000⤒㊰
(2013ᖺ⤊┙䠛䠅 400,000⤒㊰

(2011ᖺ⤊┙䠛䠅

320,000⤒㊰
(2010ᖺึ㢌䠛䠅

290,000⤒㊰
(2009ᖺ7᭶䠅

ᐇ⦼್

ண ್䠄ఙ䜃ᖺ⋡
1.15ಸ䛷ィ⟬䠅



᭱኱཰ᐜ⤒㊰ᩘ䛾౛(IPv4䛾䜏)

䛪䛳䛸ඛ䠛

2013ᖺ⤊┙䠛

2011ᖺ⤊┙䠛

2010ᖺึ㢌䠛

2008ᖺ୰┙

ᯤῬ᫬ᮇ

32୓⤒㊰Force10 EF䝅䝸䞊䝈

40୓⤒㊰Brocade ᪧNI,BI䝅䝸䞊䝈

Force10 EG䝅䝸䞊䝈

52୓⤒㊰Brocade RX,MLX䝅䝸䞊䝈

100୓⤒㊰Brocade XMR䝅䝸䞊䝈

ALAXALA AX7800R䝅䝸䞊䝈

ALAXALA AX2000R䝅䝸䞊䝈

26୓⤒㊰Force10 EE䝅䝸䞊䝈

⤒㊰ᩘ〇ရྡ

⁄䜜䛯䜙ୖ఩ᶵ✀䜈䛾䝸䝥䝺䜲䝇➼䛜ᚲせ



⤒㊰ᩘቑ኱䛻䜘䜛ᝏᙳ㡪

�⤒㊰཰᮰䛾㐜ᘏ
�BGP䝔䞊䝤䝹䛾᭦᪂

�䝹䞊䝔䜱䞁䜾䝔䞊䝤䝹䛾᭦᪂

�FIB䛾᭦᪂

�௚䛾䝹䞊䝍䜈Update

� 29୓⤒㊰䛾㎽ᅇ䛻䛿䛹䜜䛟䜙䛔䛾᫬㛫䜢せ

䛩䜛䛾䛛䠛



⤒㊰཰᮰䛾㐜ᘏ

�ᐇ㦂౛

Quagga bgpd Quagga bgpd

ヨ㦂ᑐ㇟䝹䞊䝍

PC

䝣䝹䝹䞊䝖

䝖䝷䝣䜱䝑䜽

䝖䝷䝣䜱䝑䜽

LP=200

䝣䝹䝹䞊䝖

LP=100

ᐄඛ䜢䝷䞁䝎䝮䛻䛧䛯
UDP䝟䜿䝑䝖䜢㏦ಙ
⣙250kpps



⤒㊰཰᮰䛾㐜ᘏ

�ᐇ㦂౛

Quagga bgpd Quagga bgpd

ヨ㦂ᑐ㇟䝹䞊䝍

PC

䝣䝹䝹䞊䝖

䝖䝷䝣䜱䝑䜽

䝖䝷䝣䜱䝑䜽

LP=200

䝣䝹䝹䞊䝖

LP=100



⤒㊰཰᮰䛾㐜ᘏ

� ᐇ㦂⤖ᯝ

⣙40⛊

29୓⤒㊰䛾ษ䜚᭰䜚䛻⣙4䠌⛊



ᐇ㝿䛾䝛䝑䝖䝽䞊䜽䛿䜒䛳䛸」㞧

䝹䞊䝖䝸䝣䝺䜽䝍

䝪䞊䝎䝹䞊䝍

䝁䜰䝹䞊䝍

3.0.0.0/8 3.0.0.0/8

3.0.0.0/8

Not Best



ᐇ㝿䛾䝛䝑䝖䝽䞊䜽䛿䜒䛳䛸」㞧

䝹䞊䝖䝸䝣䝺䜽䝍

䝪䞊䝎䝹䞊䝍

䝁䜰䝹䞊䝍

3.0.0.0/8 3.0.0.0/8

Withdrawn

Best



ᐇ㝿䛾䝛䝑䝖䝽䞊䜽䛿䜒䛳䛸」㞧

䝹䞊䝖䝸䝣䝺䜽䝍

䝪䞊䝎䝹䞊䝍

䝁䜰䝹䞊䝍

3.0.0.0/8

3.0.0.0/8

Best

⥙඲య䛾཰᮰䛻䛿᫬㛫䛜䛛䛛䜛䚹



䝣䝹䝹䞊䝖฼⏝⋡ㄪᰝ

� 䛭䜒䛭䜒29୓⤒㊰Ꮡᅾ䛩䜛䝣䝹䝹䞊䝖䛿䚸䛹

䜜䛟䜙䛔౑䜟䜜䛶䛔䜛䛾䛛䠛

�䝖䝷䝣䜱䝑䜽䛾ከ䛔ᐄඛ䜒䛒䜜䜀䚸ᑡ䛺䛔ᐄඛ䜒䛒
䜛䚹

�Eg. 䝖䝷䝣䜱䝑䜽䛾ከ䛔ୖ఩XX⤒㊰䛷䚸඲య䛾䝖䝷
䝣䜱䝑䜽䛾XX%䜢㐠䜣䛷䛔䜛䚹

�ᘢ♫䝞䝑䜽䝪䞊䞁䛷ㄪ䜉䛶䜏䜎䛧䛯䚹



䝣䝹䝹䞊䝖฼⏝⋡ㄪᰝ

�ㄪᰝᑐ㇟
�ᘢ♫䝞䝑䜽䝪䞊䞁䛛䜙䜲䞁䝍䞊䝛䝑䝖ྥ䛡out᪉ྥ
䝖䝷䝣䜱䝑䜽

�ㄪᰝ᪉ἲ
�sFlow䝃䞁䝥䝹䝟䜿䝑䝖䜘䜚䚸ྛ⤒㊰䛻䝬䝑䝏䛩䜛
䝖䝷䝣䜱䝑䜽䛾㔞䜢ィ 䛩䜛䚹

�ㄪᰝᮇ㛫
�2009/8/31 19:00䡚2009/9/1 10:00(15᫬㛫)

�ヱᙜ᫬㛫ᖏ䛻165TB䛾䝖䝷䝣䜱䝑䜽䛜ὶ䜜䛯

(ᖹᆒ24Gbps)



䝞䝑䜽䝪䞊䞁

sFlow䜢౑䛳䛶Prefix䛤䛸䛻䜹䜴䞁䝖
䝖䝷䞁䝆䝑䝖䝣䝸䞊䝢䜰

⤒㊰䝔䞊䝤䝹
3.0.0.0/8

4.0.0.0/9

4.21.103.0/24

4.23.88.0/24

䝖䝷䞁䝆䝑䝖䝣䝸䞊䝢䜰

䛚ᐈᵝ

+

+

ᮾிഃAS ኱㜰ഃAS

sFlow䝁䝺䜽䝍

sFlow䝃䞁䝥䝹

29୓䜶䞁䝖䝸

䜹䜴䞁䝍(bytes)

23232512

13182566

24870912

18720961



䝖䝷䝣䜱䝑䜽䛜ከ䛔㡰䛻Prefix䜢䝋䞊䝖

⤒㊰䝔䞊䝤䝹 䜹䜴䞁䝍(bytes)

3.0.0.0/8 23232512

4.0.0.0/9 131825664

4.21.103.0/24 24870912

4.23.88.0/24 187209613

⤒㊰䝔䞊䝤䝹 䜹䜴䞁䝍(bytes)

210.XX.0.0/17 8558762033152

122.XX.0.0/12 3086620721152

114.XX.0.0/11 3035447263232

118.XX.0.0/12 2987496521728

䝋䞊䝖

ከ䛔䜋䛖䛛䜙✚⟬䛧䛶䛔䛟



ㄪᰝ⤖ᯝ

⤒㊰ᩘ

✚⟬䝖䝷䝣䜱䝑䜽๭ྜ



ㄪᰝ⤖ᯝ䠄1୓⤒㊰䜎䛷䜢ᣑ኱䠅

⤒㊰ᩘ

1540

✚⟬䝖䝷䝣䜱䝑䜽๭ྜ



䝣䝹䝹䞊䝖฼⏝⋡ㄪᰝ

99%

90%

80%

50%

20%

䝖䝷䝣䜱䝑䜽(%)

3.67%

0.530%

0.269%

0.041%

0.003%

⤒㊰ᩘ(%)

10,640

1,540

780

120

10

⤒㊰ᩘ

⣙䠎䠕୓⤒㊰䛾䛖䛱䚸⣙䠎䠔୓⤒㊰䛿䛂䜋䜌౑䜟䜜䛶䛔䛺䛔䟿䛃



⌮୙ᑾ䛺ヰ

� 䝣䝹䝹䞊䝖䛿௒ᚋ䜒ቑຍ䛩䜛䠄䛰䜝䛖䠅䚹

�⤒㊰ᩘቑ኱䛻క䛔䚸཰᮰᫬㛫䜒㛗䛟䛺䜛䚹

� FIB䛾ᯤῬ䛻䜘䜚䚸䝹䞊䝍䛾䝸䝥䝺䜲䝇䛜ᚲせ䚹

� 䝁䝇䝖䛜䛛䛛䜛䚹

� 䛭䛾๭䛻䛿䚸౑䜟䜜䛶䛔䜛⤒㊰䛿ᚤ㔞䚹



䝕䝣䜷䝹䝖䝹䞊䝖ά⏝䛾᳨ウ

� 䝣䝹䝹䞊䝖䜢ᤞ䛶䛶䚸䝕䝣䜷䝹䝖䝹䞊䝖䜢౑䛚䛖䟿

� 䝖䝷䝣䜱䝑䜽䜶䞁䝆䝙䜰䝸䞁䜾䚸䝬䝹䝏䝩䞊䝮䛻䜘䜛෕
㛗໬䛾䛯䜑䚸BGP䛿ᘬ䛝⥆䛝౑䛖䚹

� ฼⏝⋡䛾ከ䛔⤒㊰䛾䜏ෆ㒊䛻ఏ᧛䛥䛫䚸䛭䛾௚䛾
㞧ከ䛺⤒㊰䛿ୖ఩ISP䛻ྥ䛡䛯䝕䝣䜷䝹䝖䝹䞊䝖䛷

䝹䞊䝔䜱䞁䜾䚹

� 㞧ከ䛺ᐄඛ䛿䚸㏆䛔ୖ఩ISP䜈㐺ᙜ䛻ὶ䜜䛶䛟䜜䜜

䜀䜘䛔䚹



JANOG24 Randy䛥䜣䛾䛚ヰ

� Internetୖ䛷䛾Defualt Routeほ 

� http://www.janog.gr.jp/meeting/janog24/pr

ogram/st3.html



http://www.janog.gr.jp/meeting/janog24/program/st3.html 䜘䜚ᢤ⢋



http://www.janog.gr.jp/meeting/janog24/program/st3.html 䜘䜚ᢤ⢋

⣙7๭䛾䝛䝑䝖䝽䞊䜽䛜䝕䝣䜷䝹䝖䝹䞊䝖䜢ᣢ䛳䛶䛔䜛



௨๓䛾䝛䝑䝖䝽䞊䜽ᵓᡂ

኱ᡭ⏫

䝖䝷䞁䝆䝑䝖 䝖䝷䞁䝆䝑䝖 IXIX

䝁䜰䝹䞊䝍

䝪䞊䝎䝹䞊䝍

䜶䝑䝆䝹䞊䝍

኱㜰ྥ䛡

iDC iDC iDC iDC

F F F

F F F F F F F F

D D D D D D D D

㞄䛾䝕䞊䝍䝉䞁䝍䞊⤒⏤䛷䜒㏻ಙྍ⬟

F 䝣䝹䝹䞊䝖

䝕䝣䜷䝹䝖䝹䞊䝖D



䝁䜰䛾䜰䜾䝸䝀䞊䝅䝵䞁

኱ᡭ⏫

䝖䝷䞁䝆䝑䝖 䝖䝷䞁䝆䝑䝖 IXIX

䝁䜰䝹䞊䝍

䝪䞊䝎䝹䞊䝍

䜶䝑䝆䝹䞊䝍

኱㜰ྥ䛡

iDC iDC iDC iDC

F F F

D D D D D D D D

䝇䞊䝟䞊䝁䜰

F F

D DD DD DD D

䝖䝷䝣䜱䝑䜽䜢䠎⟠ᡤ䛻㞟䜑䜛䚹

ᣐⅬ䝁䜰䛿䝕䝣䜷䝹䝖
䝹䞊䝖䛷㐠⏝䚹



䝕䝣䜷䝹䝖䝹䞊䝖໬

኱ᡭ⏫

䝖䝷䞁䝆䝑䝖 䝖䝷䞁䝆䝑䝖 IXIX

䝁䜰䝹䞊䝍

䝪䞊䝎䝹䞊䝍

䜶䝑䝆䝹䞊䝍

኱㜰ྥ䛡

iDC iDC iDC iDC

D D D D D D D D

䝇䞊䝟䞊䝁䜰

D DD DD DD D

D D BB

D BD BD B

default
default

BGP୍㒊⤒㊰B

BGP୍㒊⤒㊰䛾䜏ෆ㒊䜈ఏ᧛䚹䛭䛾௚䛿䝕䝣䜷䝹䝖䝹䞊䝖䛷䜎䛛䛺䛖䚹
BGP㢳ᐈ䛿ูAS䜈཰ᐜኚ᭦䚹



㆟ㄽ

� ISP䛾ⓙ䛥䜣䜈

�䝣䝹䝹䞊䝖䛳䛶䛹䛣䜎䛷䜒䛳䛶䛔䛳䛶䛔䜎䛩䠛

�䝣䝹䝹䞊䝖䜢FIB䛻䛔䜜䜛䛾䛳䛶䛴䜙䛟䛺䛔䛷䛩䛛䠛

�䝣䝹䝹䞊䝖ᤞ䛶䛶䚸䝕䝣䜷䝹䝖䝹䞊䝖䛻䛧䜎䛫䜣䛛䠛

� 䝖䝷䞁䝆䝑䝖ISP䛾ⓙ䛥䜣䜈

� 䝖䝷䞁䝆䝑䝖ISP䛥䜣ྥ䛡䛻䝕䝣䜷䝹䝖䝹䞊䝖䜢᭩䛔䛶䜒䛔

䛔䛷䛧䜗䛖䛛䠛

� 䝖䝷䞁䝆䝑䝖ISP䛥䜣䛛䜙BGP䛷default originate䛧䛶䛔䛯

䛰䛡䜛䛸䛖䜜䛧䛔䜣䛷䛩䛜䚹

� 䝹䞊䝍䝯䞊䜹䞊䛾ⓙ䛥䜣䜈
� FIB䜢⠇⣙䛩䜛Ⰻ䛔᪉ἲ䛺䛔䛷䛩䛛䠛


