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IPv4 Address Exhaustion

* more users and devices, but not enough IPv4

 Remaining IPv4 Address Space Drops Below
5%
— as of 18/0ct/2010

— http://www.nro.net/media/remaining-ipv4-
address-below-5.html



One Internet

* it’s one of the greatest value of the internet

— people connected

* keep connected
— even “Before and After IPv4 Address Exhaustion”

e And we believe our customers need IPv6 to
connect each other



myself and [lJ network

* myself

— senior engineer at IlJ
* |Pv4 and IPv6 network, DNS, security and so on

— APOPS co-chair, APNIC IPv6 Tech sig chair
* |l

— pure IP network

— 11J/AS2497 maintains its IP backbone in Japan and
United States.



11J)’s IPv6 services

e 1ststage (1999-)
— connectivity
* including cache dns

e 2nd stage

— applications

* web, mail, dns, ntp
e 3" stage (now)

— expanding services



business model for connectivity

* |lJ sells bandwidth

— Customers can select protocol(s) which should be
forwarded on the link

* IPv4 only
* |Pv4/IPv6 dual stack
* IPv6 only

— Or, customer can ask IPv6 over IPv4 tunnel for
free.



brief backbone topology

* dual stack as possible
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routing protocols

IPv4 IPv6
* OSPFv2 * OSPFvV3
— mostly area 0 — area O only
— md5 authentication — ipsec authentication
* BGP4 e BGP4+
— peer through ipv4 — peer through ipv6 global
— route-reflector — route-reflector (same as IPv4)

— md5 authentication — md5 authentication



OSPFv3 link cost

* We set the same link cost value as IPv4’s.
— The network topology is almost same.
— working fine ©

* When we were using RIPng as IGP (we had no
choice at that time ®), these were so much
trouble.



addressing

» /128 for loopback interfaces
o /64 for links

— /127 is used on several inter-router links
e static /48 for customer sites

— still considering the size
— possible sizes are: /48, /52, /56, /60, /64

* dynamic /64 for dynamic tunnel users
— via PPTP tunnel



IPv6 experiences

* can clear away fear for IPv6

— it works!

* can improve awareness of IPv6

— production level services

* canh convince your customers

— how we did, problems we met, solutions we did



iij.ad.jp DNS
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ijj.ad.jp SMTP

-

iij.ad.jp.

omgi.iij.ad.jp.
omgi.iij.ad.jp.
omgi.iij.ad.jp.
omgi.iij.ad.jp.

\_

IN  MX 10 omgi.iij.ad.jp.

IN A 202.232.30.70

IN A 202.232.30.144

IN  AAAA 2001:240:11e:6300::1:70
IN  AAAA 2001:240:11e:6000::1:144

/

2010/10/21

Copyright (c) 2010 Internet Initiative Japan Inc.

13



iij.ad.jp WEB

4 N

www.iij.ad.jp. IN A 210.130.137.80
www.iij.ad.jp. IN  AAAA 2001:240:bb42:b000::1:80

www-v4.iij.ad.jp. IN A 210.130.137.80
www-v6.iij.ad.jp. IN  AAAA 2001:240:bb42:b000::1:80
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IPv4/IPv6
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datacenter
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demands for IPv6 services

power users
huge enterprises
governments

ISPs

contents providers



demands for IPv6 information

System Integrators
ISPs
vendors

— home gateways
— network equipments

academies



publication

* |lJ publishes IPv6 deployment status of its
services on www site.
— http://www.iij.ad.jp/service/IPv6schedule/

* This helps our customers to plan their IPv6
deployment.



http://www.iij.ad.jp/service/IPv6schedule/
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consumer service in japan

Access Network
ADSL, FTTH
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The Access Network

* NTT’s NGN is the biggest in Japan.

— FLET’s service

* |t will support IPv6 Internet services about
Apr/2011 ©

— ISP can start IPv6 services for consumers



A CATV group established Docsis lab
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Asia Pacific region

e Asia Pacific IPv6 Task Force
— http://www.ap-ipv6tf.org/

@ Asia Pacific IPv6 Task Force - Mozilla Firefox
I7IUE) R|EE) FBR(Y) BES) Jvov—4(B) Y-ILI) ~LTH)
- c &y (] http://www.ap-ipv6tf.org/ - pel
|| Asia Pacific IPv6 Task Force -+ -
Asia Pacific IPv6 Task Force
» About Us » Meetings and Events 2009.01.30
Working Groups, How To Join Us Meeting
~ _ minutes of
» Mailing Lists » Links 2009 AP IPV6
» Documents » IPV6 news Task Force
Meeting
Latest News on IPv6 2009.07
© It's Time To Let Go OF IPv4, Oct 12, 2010 Charter of the
* Video Blog: Move your business to IPv6 before it's too late , Oct 12, 2010 ﬁg.r“l“ﬂ:
* Best-case cloud computing more than 10 years away , Oct 12, 2010 ask Force
* Will | lose customers if | enable IPv6 on my web site?, Oct 12, 2010
* The Upside of Moving to IPv6 , Oct 12, 2010
# Impact Of ICT On Cultural Values To Be Discussed AtITU, Oct 12, 2010
* Internet Address Scarcity Could Be a Boom for Hardware Vendors , Oct 12, 2010 20 s
* NAT won't save you from the need to switch to IPv6 , Oct 12, 2010 pen Source
* Can Large Scale NAT Save IPv4? , Oct 12, 2010 Baok on
* ARIN details key findings from NTIA IPv6 Workshop , Oct 12, 2010 IPv6 &nbspNEW!
# Developed Countries Must Stop e-Waste Dumping , Oct 12, 2010 The Second
* |Pv6: A Worthwhile Change and Restructuring for Middle East Businesses , Oct 12, Internet -
2010 Reinventing
* Wide-temperature uninterruptible power supply for extreme environments Computer
introduced by Falcon Electric, Oct 12, 2010 Networking
# |Pv6 switch: Is your equipment ready? , Oct 12, 2010 with IPv6,
* Deep pockets, defined ROI to drive smart grid uptake , Oct 12, 2010 Lawrence E.
# Inside the Pentagon's cyber war games , Oct 12, 2010 Hughes.
* |BERDROLA, ERDF collaborate towards international open PLC standards for smart
grids, metering , Oct 12, 2010 »Next APIPV6TF
* AT&T Marks Growth of Hosting and Application Services With New UK IDC , Oct 12, Gathering in
2010 conjunction with -
=r =)
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end-user environments analysis

 We gathered data from our cache DNS
— AAAA query rate

monitor
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stacked query/sec graph

query per ERE
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observed querying end-hosts

querying source hosts
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ratio of AAAA capable source

querying source hosts - AARAR vs A
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Again, One Internet

* it’s one of the greatest value of the internet

— people connected

e And we believe our customers need IPv6 to
connect each other
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