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Overview

What is happening with the Internet now?
— IPv4 address free pool exhaustion
— What happens if you don’t have IPv6?

Current IPv6 deployment status

Cross-sections of IPv6 implementation
— Global view — Regional view — Local view

Are you ready for these changes?
— Where are the opportunities?

APNIC supports the community
What you need to do now?
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Where do IP addresses come from
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Regional Internet Registries (RIRS)’A”OCatIon )

distribute IPv4, IPv6, and AS numbers
to the Internet community ISP .\

-

RIRs maintain accurate registration of Assignment
Internet resource usage for the community
* In some cases via an NIR, such as JPNIC, KRNIC, TWNIC, etc.
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Regional Internet Registries
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The Internet community established the RIRs to provide
fair and consistent resource distribution and accurate
resource registration throughout the world.
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IPv4 address consumption

 |Pv4 addresses are a finite 32-bit numeric asset
— 232 gddresses = about 4.2 billion addresses

« Has been in use since the early days of the Internet

Time Series of IANA Allocations
80%
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20%

1985 1990 1995 2000 2005 (Date)
1 IANA Allocations

http://www.potaroo.net/tools/ipv4/index.html/ as of 30/03/2009
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How much IPv4 addresses are

Remaining
at IANA, 13%

AfriNIC 1%

APNIC 2%

Unallocated 13%

Future use 6% ARIN 2%

Multicast 6%

LACNIC 2%
IANA - Loopback 0%
IANA - Private use 0%
IANA - Local Identification 1% RIPE 11%

Legacy 36%

http://www.iana.org/assignments/ipv4-address-space/ as of 27/03/2009
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Address Count (/8s)

120

|00

Q
o

o
o

N
o

NI
o

0

So when will the free IPv
addresses run out?

== Projected IANA Unallocated Address Pool Exhaustion: 20-May-2011

- Projected RIR Unallocated Address Pool Exhaustion: 20-Sept-2012
LHH‘-._P( -
| | | | | |

2000 2002 2004

— |ANA Pool

2006
RIR Pool

2008 2010 2012

— Projection

http://www.potaroo.net/tools/ipv4/index.html as of 27 March 2009
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But not everyone’s connected ye

Worlds Internet Penetration Rates by Geographic Regions

North Americs [ s 73

Qceania/
Australia

Europe

Latin America/
Carribean

Middle East 23.3%

Asia

Africa 5L6%

World. Ave. [

17.2%

29.9%

48.5%

59.9%

%

0 10%

Source: Internet World Stats - www.internetworldststs.com/stats.htm
Penetration Rates are based on a world population of 6,710,029,070 for full year 2008 and 1,581,571,589 estimated Internet users.
Copyright©2009, Miniwatts Marketing Group
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and devices need to connect too!

Billions of them
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A quick summary

®» |Pv4 addresses are a finite numeric asset
* Only 13% remain
®» But the demand for IPv4 addresses is still
growing
« More devices are requiring IP addresses
« Especially in the AP region
®» The remaining 13% is not large enough to
support such demand
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 How can we continue to expand the
Internet after IPv4 address exhaustion?

— APNIC believes that deploying IPv6 is the
optimal solution

— The IPv6 address space has 2128 addresses

— This is HUGE compared to IPv4

— APNIC expects all network operators to
support IPv6 by 2010

« S0 what are impacts of not implementing
IPv6?

Pacific Network |

Asia

APNIC

©
bl
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What will happen to my company
my network is not IPv6 ready?

» Researchers predict IPv4 legacy assets
(client PCs, servers, routers, switches,
OSes, various applications, etc.) will
remain for the next 10 years
— Dual-stack environment servicing both IPv4

and IPv6 traffic may last for many years
— IPv4 addresses will be assigned strategically

» Not everyone can receive global IPv4 addresses

« An increasing number of end users/devices may
be given only IPv6 addresses at some point
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While a client is running
with IPv4/IPv6

[ Local Area Cannection Properties

-y,

e ——
‘v @ » Control Panel » Network Connections

o

Wy Orge - < this ne ice |4 Diagn connection 3t Rename this connection  »

Name Status Device Name
1 Local Area Connection 133 Intel(R) PRO/1000 PL Network Connection A
I Local Area Connection 2 Disabled Cisco Systems VPN Adapter
il Wireless Network Connection Not connected Intel(R) Wireless WiFi Link 4965AGN

Networking | Sharing

Connect using
¥ Intel{R) PRO/1000 PL Network Connection

This connection uses the following tems

C ent for Microsoft Networks

eterministic Networle Enhancer

oS Packet Scheduler

ile and Printer Sharing for Microsoft Networks
Intemet Protocol Version 6 (TCP/IPvE)

Intemet Protocol Version 4 (TCP/IPvd)
Link-Layer Topology Discovery Mapper |/0 Driver
Link-Layer Topology Discovery Responder

¥
[ Jstan | [ uninstal | [ Propeties

Defcription
WS your computer to access resources on a Microsoft
work.

ok e

| Both IPv4 and
IPv6 are on

T19PM
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...it receives both IPv4/IPv
addresses: dual-stack

Recycle Bin o :

HEREREERRR
§ 4 Jan 03 »
M| TwW T F|s|s
12034
567 8 91011
lient ki 1213 14 16 17 18
192021 223X %

2627 B2 W03

= 4
Ef‘

— —
n Ethernet adapter Local Area Connection: _
|

Connection- specific DNS Suffix . : apnic.ng
sc Description . i s e v ow o« . i Intel(R
Physical Address. i B@-1C-7

DHCP Enabled. T
n Autoconfigurat ion Enab.led . . . . Yes
IPv6 Address. . . e . . 1 2001:deld:

a-temp rred)
Temporary IPv6 Address.
re
Link-local IPvé6 Address . i if
IPv4 Address. . . . T 202,12.279, 172(Preferred)
Subnet Mask . e e e 1 255.255.255
[Lease Obtained. . . . . . . . . . : Thursday, 15 January 2009 2:20:12 PM
Lease Expires . e s e v e v 2 Th d - L 3
Default Gateway

DHCP Server .
DNS Servers
70311
202,12.29.9
NetBIOS over Tcpip. . . . . . . . : Enabled

Both IPv4 and IPv6 address are assigned

AN —_—; -
Y L = & (e[ Microsoft PowerPol... T3 Travel - Cheap fligh.. Command Prompt BN T o HlE A 347 P
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Even if a service

via IPv4...

lla Firefox

File Edit View Higtory Bookmarks Tools Help

is only avai

« G &y (D hupsiwewepediacomau/

[ Google 1

£ Most Visited ¥+ Firefox Help %= Firefox Support [l Plug-in FAQ @ iagu Metworks
Prefer to book by phone?

@«E*Pedia-com-a“ Call 1300 397 3342

Welcome - Already a member? Sign in @ Create an Account g} My ltineraries  @? Customer Support

r
&)

Your customers
can still use
your service

CREATE & BOOK YOUR PERFECT HOLIDAY . Hotel Deals
\ Auckland Hotels $11°
Flight + Hotel Cairns Hotels 200*
X Book together Las Vegas Hotels $56*
Flight + Hotel + Car and SAVE! @ New York Hotels )
Flight + Car San Francisco Hotels
/ Singapore Hotels
More hotel deals
EXPEDIA Destination: Check-in: Check-out: N
P R I c E dd/mm/yy dd/mmjyy . Cheap Flights
. Rooms: Adults (18+)  Children (<18 Cheap airfares from 76 intemat
PROMISE e 5 aiines
T P S e LI 2 - 0~ S
Departure airport:  Adelaide
More hotel search options: - | i | Flights
i Search
Travel Deals Email Hotel name. hotel class. multiple rooms .. Click here to search

Sign up and receive the for fares from Singapore.

latest travel deals. B2

Enter email

i oo 0 [ iaeiveas
= Cumrency converter i Auckland Holidays 911*
= Weather forecast Eiji Holidays $766"
— Hong Kong Holidays 1503"
Travel the world with Expedia Australia! %& g%
Expedia is the world's leading online travel agency, bringing you a huge selection Singapore Holidays 1798*

of cheap flights, car hire, hotel reservations (try our hotel guide) and holiday
packages and travel guides from top destinations around the world.

More travel deals

Expedia Information: Affiliate Program | Hotel Signup | Latest Mewsletter | Privacy Policy | Terms of Use | Travel Blog

Hotel D 1 Bali Hotels | Bangkok Hotels | Brisbane Hotels | DubaiHotels | Hong KongHotels | London Hotels | Melbourne Hotels | New
York Hotels | | Paris Hotels | Perth Holels | Singapore Hotels | SydneyHotels | Tokyo Hotels | Vancouver Hotels v
| Hotel Cuide | Chean Hatels | Ly botsls | Airnod Holels |

Done 21625112199
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One day...

* In the future, many end users (that is, you
customers) will only receive an IPv6
address

— Many “clients” access the Internet via an IPv6
address

— If your web service is not on a dual-stack
network, what will happen?
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Simulating an IPv6-only client

5
== ( o -
[ Local Area Connection Properties
= [=] =]
4 Ry — J, - Networking | Sharing
& » Control Panel » Network Connections - ‘ 43| [ search P
— — Connect using:
- = l-"‘ Intel(R) PRO/1000 PL Network Connection
Name B Status Device Name G

:
Local Area Connection 133 Intel(R) PRO/1000 PL Network Connection A

This connection uses the following items:
[ Local Area Connection 2 Disabled Cisco Systems VPN Adapter e e
il Wireless Network Connection Mot connected Intel(R) Wireless WiFi Link 4965AGN i ‘_’r _‘ms i
D inistic Network Enhancer
4210 Packet Scheduler

=4 Fif and Frinter Sharing for Microsoft Netwerks
s iifemet Protocol Version & (TCR/IFv6)
[ Local Area Connection Status =] [ - remet Protocal Version 4 (TCP/IPv4)
s fink-Layer Topology Discavery Mapper /0 Driver
General -a-Nink-Layer Topology Discovery Responder

i
Connection [ feal | [ Uninstal | [ Propeties |
IPv4 Connectivity: Local Desdfintion
[Pv6 Conmectivity: Internet Algfrs your computer to access resources on a Microsaft
Medis State: Enabled neffrork
Duration: 02:56:10
Speed: 1.0 Gbps

o | [ s

Turned off IPv4
Sent — Eb ——  Received
1l -

-4

Bytes: 16,123,890 | 21,612,721

[ @ Properties | [ @bisable | [ Diagnose |

Close
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our site is not ready for

¥ Page Load Error - Morilla Firefox
File Edit View History Bookmarks Tools Help

- Ay (A | http://www.expedia.com.au/ vy | |G- Googie 2

2 Most Visited *% Firefox Help %= Firefox Support [l Plug-in FAQ @ iagu Networks

Address Not Found

Firefox can't find the server at www.expedia.com.au.

The browser could not find the host server for the provided address.

Did you make a mistake when typing the domain? (e.g. “ww.moxzilla.org” instead of
“www.mozilla.org")

Are you certain this domain address exists? Its registration may have expired.

Are you unable to browse other sites? Check your network connection and DNS
server settings.

Is your computer or network protected by a firewall or proxy? Incorrect settings can
interfere with Web browsing.

N

End users
(that is, your customers)
will move elsewhere
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Active BGP entries (FIB)

Is the global community

deploying IPv6?

The upward trend in the size of the BGP Forwarding Table (FIB)
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http://bgp.potaroo.net/v6/as6447/ as of 25/03/2008

2008

2009 (Date)
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« ISP

Global perspective

— African Online Zimbabwe deployed |IPv6/IPv4 dual-stack
networks in May 2007 (www.africaonline.co.zw/)

» To be ahead of the game
« To be ready with IPv4 address free pool exhaustion

 Education

— Greek School Network (nhttp:/mwww.sch.gr/eny)

« 54,000 teachers, 6,000 primary schools, 4,000
secondary schools and 2,500 administration units

« To modernize its IT infrastructure and to provide new
media-rich interactive services
— Removing address constraints
— Enabling peer-to-peer applications
— Mitigating management and security issues

Global IPv6 Strategies: From Business Analysis to Operational Planning, 2008, p237
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* Enterprise

Global perspective

— Arch Rock COrpOratiOn (http://www.archrock.com/)

A pioneer providing IP-based wireless sensor
network technology and services

* A new industry without much legacy
— End-to-end communications
— Large address space
— Plug-and-play capabilities
— Energy efficiency and simplified protocol processing
— Future growth potential

Global IPv6 Strategies: From Business Analysis to Operational Planning, 2008, pp331-332



Asia Pacific Network Information Centre

APNIC

Asia Pacific perspective

« Japan |
— The IPv4 Address Exhaustion Task Force, including
iIndustry and government
 Korea
— |Pv6 Strategy Committee (2003)
— NIDA “IPv6 Promotion Plan II” (2007)
— Deployment of IPv6 in the public sector
« Singapore
— |IDA “Internet Protocol Version 6 Transition Plans for
Singapore” (2006)
— “Technologically agnostic approach ... and
communication between industry and government
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Pacific Islands perspective

 |Pv6 Forum Pacific Islands

— A chapter of the global IPv6 Forum
 To provide leadership, education, information, and
resources to support IPv6 transition

 Pacific Islands Operators Group (PacNOG)

— Providing practical IPv6 training

« June 14-20 (Sunday-Saturday), 2009 in Tahiti, French
Polynesia

* PITA

— PITA collaboration with APNIC and PacNOG to
support the Pacific Islands ISP and Telecom ICT
providers to migrate their networks to IPv6
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Are you ready for these changes?

F5S Micronesia
1850 km 1450 km  Marshall Izd
i

700 km

Kiribati

Solomon l=d
L

1300 km

Walliz &

Futuna
5
650 korn il Samoa

Vanuatu

EIII mPJlue 1150 km

Tonga 1100 km French
Cook iad Polynesia

Mew
Zealand

Source: Polyconseil, Draft Report for Consultations, 2008 http://www.pita.org.fj/ resources/files/POLY WB General%20Report v2.1 WBES.pdf, P16
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The future for IPv6

* The Internet has shown its ability to evolve

— Those who are building infrastructure need to be
aware of IPv4 consumption and IPv6 transition

— Planning should start now, in detalil, for the day when
there is not enough IPv4 address space
« Implementation plan, budget, and allocation of resources

 Industry, regulators, and public policy makers
should:

— Develop a strategy to support a transitional period
between IPv4 and IPv6

— Encourage the continuing contribution of various
stakeholders in mutually supportive roles

— Ensure the preservation of the innovative, vital
characteristics of the Internet
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IPv6 deployment opportunities ‘

« What benefits can you create by deploying IPv6 Iin
your region?
— Effective use of the Internet for socio-economic
development?
 Point-to-point connectivity in remote learning environments?
 Effective use of multicasting to conserve bandwidth?
— Stable, continuous Internet for:
 Disaster risk management and risk reduction?
« Early warning and response to disaster risks?
— Effective use of IPv6’s new features?

« Transportable communication system for effective disaster and
emergency management?

— Energy efficient networks?
» Deploy new technologies with less power consumption?
 Positive impact to the environment?
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Your IPv6 planning checklist

How can you support your CIO to make the
deployment of IPv6 efficient. |

 |ntegrate IPv6 spending into your 2010
budgets
— Include budget allocation for IPv6 test beds and
initial deployment
« Make a plan to up-skill your staft

— ICONS Wiki IPv6

* http://wiki.icons.apnic.net/display/IPv6/Home
 |Pv6 training/consulting services providers

» Obtain IPv6 addresses from APNIC
— helpdesk@apnic.net
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APNIC and IPv6 support _

* APNIC appointed an IPv6 Program Manager
in August 2008
— Miwa Fujii <miwa@apnic.net>

— Rolling out various IPv6-related activities

* |CONS IPv6 Wiki and IPv6 ICONS Forum

— IPv6 information site for the community
— http://icons.apnic.net/display/icons/Home
— Your participation will help the Internet community

« APNIC IPv6 services include:
— APNIC IPv6 Training
— Resource allocation
— IPv6 policy development
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In summary

Pv4 exhaustion will impact businesses
Pv6 Is the long-term solution
Pv6 deployment is happening

Business leaders have an important role
to play in IPv6 deployment

APNIC support is available
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APNIC 28 (24-28 August 2009

in Beijing

¥ APNIC 28 - Mozilla Firefox
File Edit View Higtory Bookmarks Tools Help

® C @y (@ hips

£ Most Visited “¥: Firefox Help %= Firefox Support

apnic.net/meetings/28/

ug-in FAQ @ iagu

>0 APNIC 28 http://www.apnic.net/meetings/28/
%~ Beijing 2009

APNIC 28 Program Elections Beijing Sponsors Fellowship

fi / Meetings / 28
APNIC 28

Join us in Beijing for APNIC 281,

APNIC and CNNIC invite Internet and networking '[_\ p J\i I C ;) 8

experts, government representatives, industry
leaders, and others to meet in Beijing to learn,
discuss, and make decisions about important issues
facing the Asia Pacific Internet community.

Beijing, CHiNa = 8 August 20

m

When and where

Why should I Program Fin Elections
1 b Grand Hyatt Beijing, China
- attend? ' y jing,
9 24-28 August 2009
What are APNIC meetings and  See the highlights from social, Nominate and elect your
why should my organization technical, and policy programs representative for the APNIC Local host
attend? NC election

Getting to = \." . Sponsorship Y Fellowship
Beijing b CNIC

: R 0 8

-

See how and why you can Promote your product or APNIC offer fellowship support

make APNIC 28 the perfect service to the Asia Pacific to assist members of the

place to start your holiday in Internet community Internet community to attend e
China... APNIC 28

Stay tuned with APNIC
Meeting Fellowship information!

Deone

Se B E© | OanNC
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Thank You!

Sanjaya <sanjaya@apnic.net>
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Supplement




Information for service providers

» ICONS Wiki IPv6

— http://wiki.icons.apnic.net/display/IPv6/Inform
ation+For+Service+Providers
 |Pv6 deployment experience
 |Pv4/IPv6 Coexistence and Transition

* From IPv4 only to v4/v6 Dual Stack - What can
Carrier-Grade NAT do and what can they not do?

 And more...

Asia Pacific Network Information Centre
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Information for content providers

» ICONS Wiki IPv6

— http://wiki.icons.apnic.net/display/IPv6/Inform
ation+For+Content+Providers

 |Pv6 deployment experience
— http://wiki.icons.apnic.net/display/|IPv6/Home

* |Pv6 tool box

 |[Pv6 www test - to check end-user's v6
connectivity (provided by Braintrust)

 |Pv6 Status Survey (provided by Mark Prior)
 |Pv6 Status Check (provided by Mark Prior)
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Information for policy make
and regulators

* http://wiki.icons.apnic.net/display/IPv6/Int
rmation+For+Policy+Makers+and+Reqgula
tors
— Information issued by governmental bodies in

the AP region
« China, Indonesia, Japan, Korea, Malaysia,
Singapore and Taiwan
— Information issued by governmental bodies in
other parts of the world
« USA




