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ω

ςIPv4 ṇ IPv6 קּ :

IPv4 ṇ פּ IPv6
ṇ

ς

ςIPv6 ︡

ω6to4 ṇ ךּ
ς6to4 ḭIPv4 IPv6

︣ וֹ ךּ

ςIPv4 6to4 צּ
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0 1 2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031

Version IHL Type of Service Total Length 

Identification Flags Fragment Offset

Time to Live Protocol (41) Header Checksum

Source Address

Destination Address(192.88.99.1)

Options Padding 

IPv6 header and payload ... 
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6to4

ω2002::/16

ς [RFC3056]

ω ṇ IPv4 צ48ּ/

ς/64 קּ

ωIPv4 IPv6

192 0 2 42 80bit ךּ
W̧indows έΥΥмсIPv4 ά
Ļinux έΥΥмέ

0~15 16-47 48-63 64-127

16bits 32bits 16bits 64bits

6to4 IPv4 SLA ID ṇ ID

2002 c000:022a ::c000:022a

: 192.0.2.42
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IPv6
Internet

IPv4
Internet

6to4 ṇ ṇ

6

192.88.99.1

192.88.99.1

192.88.99.1

2002::/16

2002::/16

2002::/16

6to4 
Relay router

Tokyo6to4
Relay Router

6to4 
Relay router

IPv6 ṇ
2001:db8::1

IPv4 ṇ
192.0.2.42

2002:c000:022a::c000:022a

ÅIPv4 ṇ 6to4 ṇ
IPv6 ṇ ︣ ṇ
Å ṇ ṇ אל ḭ ︢
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ṇ אל

IPv4
IPv4 

IPv4/IPv6

IPv6 6to4 IPv6

6to4 צּ אל ךּ

:
Å http://www.kame.net/ (IPv4/IPv6 ) 

6to4ּצ IPv4 צּ אל .
Å http://IPv6.google.com/(IPv6 )

צּ קּ ḭ6to4ּצ אל .
Å ṇ ṇ ︣ כֿ ḭ

IPv4/IPv6 6to4 קּ
: http://www.tokyo6to4.net/index.php/6to4

http://www.kame.net/
http://ipv6.google.com/
http://www.tokyo6to4.net/index.php/6to4の利用方法
http://www.tokyo6to4.net/index.php/6to4の利用方法
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Tokyo6to4Project
ω : IPv6 ṇ

︢ IPv6
ς IPv6 ṇ צּ שּ ︣ ṡ Ṣרּ

ω ︡ ṇ
ς ︡

ςֿפ ךּ ךּ ךּ ףּ ṇ ḭ ṇ ḭ
ṇ

ω : , , , 

ω

ς ḭDIX-IEּף JPIX

ςIPv4/IPv6 ṇ ṇ

ωWeb : http://www.tokyo6to4.net/
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IPv4 ḭ Ṅ ︡ IPv6ךּ Ḯ

ךּ ḭ ṇ נּ ךּ ︣Ḯ כֿ
לּ נּ ḭֿכ ︣ ḭIPv6שּ בֿ
כֿ צּ נּ ︣ḮIPv4 פּ IPv6 ṇ ︣
︡ ḭ6to4ḭISATAPḭTeredo צּ ︡ ḭצּ︣ ṇ
ṇ צּ שּ קּ ︡ Ḯֿכ ḭֿכ

︡ IPv6 ḭ אלשּ ḭ
צּ ︢ ךּ ︣Ḯ

ḭ ṇ IPv6 ṇ בֿ
שּךּ ︡ ︡ ḭ IPv4/IPv6 ךּ

ṇ ḭ ︡ḭIPv6ּצ קּ ︣Ḯ
ḭֿכ ︡ḭ ︣Ḯ
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6to4 (2008 )

IPv4

IPv6 6to4 ṇ ṇ

6to4 ṇ ṇ

ṇ 6to4צּ ︣ ḭ טּ ךּ ṇ
6to4 ṇ ṇ

ŖTT

¸ ṇ

6to4 ṇ ṇ :

ÅIPv4 ĄIPv 6: traceroute 192.88.99.1

ÅIPv6 ĄIPv 4: traceroute6 2002:c058:6301::
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ךּ ךּ

IPv4

IPv6 6to4 ṇ ṇ

V 6to4 ṇ ṇ ︣ כֿ Χ

6to4 IPv6 ︣
ωRTT
ω ṇ

IPv6ּצ ︣ ḭ¬ ºרּ I︡Pv6

6to4 ṇ ṇ

Tokyo6to4
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פּ ךּ︣

6to4 ︡ www.kame.net RTT

ς 190msּפ 10ms
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ṇ

kotemachi02
Cisco 3825

kotemachi01
Linux Box

(DELL PowerEdge1850)

DIX-IE
IPv4/IPv6 Peer IPv4/IPv6 Peer

WIDE
IPv4/IPv6 Transit

WIDE
IPv4/IPv6 Transit

IPv4/IPv6
Internet
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6to4 ṇ ṇ : Linux ( )

ωDebian
/etc/network/interfaces :

ω שּ Χ
/ sbin/ ip tunnel add tun6to4Ҧ

mode sit ttl 128 remote Ҧ 
any local 192.88.99.1

/sbin/ ip link set dev tun6to4 up

/sbin/ ip -4 addrŀŘŘ Ҧ 
192.88.99.1/32 dev tun6to4

/sbin/ ip -с ǊƻǳǘŜ ŀŘŘ нллнΥΥκмс Ҧ 
dev tun6to4

βҦ ︡ כֿךּ ︣
β ḭֿכ 192.88.99.0/24 צ16ּ/::2002 לּ ṇ צּ

auto tun6to4
ifacetun6to4 inet6 v4tunnel

endpoint any local 192.88.99.1
up ip -с ǊƻǳǘŜ ŀŘŘ нллнΥΥκмс Ҧ

dev tun6to4
mtu 1472
ttl 128
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6to4 ṇ ṇ : Cisco IOS ( )

interface Loopback0

ip address 192.88.99.1 
255.255.255.255 secondary

ip address 203.178.148.4 
255.255.255.255 secondary

β IOS 6to4 ṇ Secondary IP 1
ךּ ḭ כֿ ḮTokyo6to4 ( )

ip address 192.88.99.2 
255.255.255.255

no ip redirects

no ip proxy-arp

ipv6 address 2002:CBB2:9404::1/128

ipv6 mtu 1480

no ipv6 redirects

interface Tunnel0

description 6to4 relay

no ip address

no ip redirects

no ip proxy-arp

ipv6 address 2002:C058:6301::/128 
anycast

ipv6 unnumbered Loopback0

no ipv6 redirects

tunnel source Loopback0

tunnel mode ipv6ip 6to4

tunnel path-mtu-discovery

β ḭֿכ 192.88.99.0/24 צ16ּ/::2002 לּ ṇ צּ
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Linux IP

ω2 6to4 relay ḭSource IPv4
צּ(192.88.99.1) ︢

Src: 192.88.99.1

Dst: x.y.z.w

IP
srcצּ(192.88.99.1)
קּ Ḯ
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ω : 2010 1 4 20 0 0 Ṍ1 5 19 59 59 (JST)

ς151,384,427

ω ṇ ṇ :  3771 kbps

ω ṇ : 1,729 pps
ω : 272.58 bytes

ω : 

ς6to4 ṇ ṇ (DIX-IE ṇ ) I/F

ω

ω ṇ : 6to4 ṇ ︣

[IPv4 Ą IPv6] 6to4 Relay ĄNative IPv6, Teredo

[IPv6 Ą IPv4] Native IPv6, Teredo Ą 6to4 Relay
ω ṇ : 6to4 ṇּצ ḭ שּ︡

: ICMP/ICMPv6 ṇ ṇ
21
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6to4
349,172

6to4 ṇ ︡
( , )

Teredo
421,544

6to4
1,244

IPv6 
Native
65,472

Teredo
6,902

IPv6 
Native

931 6to4 Teredo
צּ ךּ 22
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6to4 ṇ :

6to4 (2002::/16) - ccTLD 5

Taiwan
174,279

Japan
118,023

Korea
47,066

Nigeria
3,021

Indonesia
2,320

( ḭ ḭ פּ(
צּ ךּ

ccTLD ךּ :
6to4,Teredo IPv6 ךּ ︣ IPv4

ḭGeoIP ךּ IP
︡ ךּ ḮNative IPv6 ךּ
GeoIP ︡ Ḯ(GeoIP IPv6
GeoIP-1.4.6 , 20100101 GeoIP.datּף GeoIPv6.dat )
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6to4 ṇ :

Teredo (2001::/32) - ccTLD 5

Taiwan
1,239

Japan
1,334

Korea
3,025

Nigeria
443

Romania
329
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6to4 ṇ :

IPv6 Native - ccTLD 5

FLETS
95

East: 90, 
West:5

France
280

Japan
198

USA
79

China
52
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6to4 ṇ :

6to4 - ccTLD 3

Japan
361

USA
247

Taiwan
95
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6to4 ṇ :

Teredo - ccTLD 10

USA
87,428

Taiwan
26,572

United 
Kingdom

26,384

Canada

26,119
Korea

21,724
Brazil

20,108

Japan

18,297 China

13,712

Romania

12,366
Australia

10,697
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6to4 ṇ : 

IPv6 Native - ccTLD 3 (+ 4)

FLETS
19,668

West:13430,
East: 6238

France
2,994

Japan
2,733

China
2,166

IANA 
Unallocated

26,495

IPv4 
compatible

address 

5,883

6Bone
1,841

0::/32 3,997
3800::/32 2,389
402a::/32 2,112
b::/32 1,392

IPv6
(CƭŜǘΩǎ) צּ ךּ

28
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ṇ

Unknown
(fragment etc)

1.36%

ESP

0.00%

ICMPv6

32.68%

TCP

50.72%

UDP

15.25%
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ICMPv6
( ICMPv6 )

30

Echo Request 
(128)

81.66%

Echo 
Reply 
(129)

18.08%

Dest Unreach 
(1)

0.19%

Time Exceeded 
(3)

0.06%

Other
0.02%

0.26%
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TCP
(Wireshark )

31

tcp

(header only)

62%

tcp:jxta
27.29%

tcp:data
(fragmented 

etc) 

6%
tcp:

bittorrent
2.82%

tcp:http

0.96%

tcp:tds

0.27%

tcp:gtp

0.16%
tcp:others

0.39%

1.79%
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6to4
349,172

6to4 ṇ ︡
( , )

Teredo
421,544

6to4
1,244

IPv6 
Native
65,472

Teredo
6,902

IPv6 
Native

931
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