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Overview

What is currently happening with the
Internet?

— IPv4 address free pool exhaustion
— IPv6 transition
— Readiness of resource management policies

The Internet without IPv6

How is the APNIC community responding?
— IPv6 readiness survey

Are you ready for these changes?
— What do you need to do?
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Where do IP addresses come from

\ ?
Standards o y
AIIocatio\

)

APNIC \*
Regional Internet Registries (RIR) ’ Allocation )
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 NIDA KRNIC, CNNIC, JPNIC 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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The policy development process ™

Need l
Anyonexgan participate
OPEN

[ Evaluate Discuss
ﬁ
OM UP’ ARENT
Implement] [Consensus
Internet community pfoposes All decisions & policies are documented

and approves policy\_/ & available
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The policy development process

‘BO

Internet community p*oposes
and approves policy

T N\

i

Particularly community’s
Involvement is important at
this turning point in the
history of the Internet -
|IPv4 address exhaustion

The community needs new
policies to manage this
changing period.

articipate

ARENT

All decisions & policies are documented
& available
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The policy development process *

Any concerns or questions? |
Feel free to contact NIDA KRNIC or APNIC.

APNIC’s Policy Development Manager

Sam Dickinson
sam@apnic.net
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Current policy discussions

* We are experiencing an important turning
point in the history of the Internet

* |Pv4 allocation policies are changing

— Prop-50 IPv4 address transfers
« Deregulated transfers of IPv4 blocks

— It has been under discussion since Sept 2007

— To be discussed at APNIC 28, Aug 2009 once
more
« Community’s full involvement is strongly encouraged
+ Join the “Policy-SIG” mailing list

— http://www.apnic.net/community/participate/join-
discussions/sigs

» |Pv6 allocation policies are stable
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Remaining IPv4 /8s at IANA

Remaining at IANA 30 x /8

Future use, 16

Multicast, 16

Pre-RIR
Allocations

Total: 256 x /8

\
Loopback :
Private Use pl AfriNIC, 2
1 RIR
Local nallocated, Allocations
Identification
1

LACNIC, 6

http://www.iana.ora/assignments/ipv4-address-space/ as of 24/06/2009
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Address Count (/8s)

IPv4 consumption — Projection
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- Projected RIR Unallocated Address Pool Exhaustion: 01-Apr-2012
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http://www.potaroo.net/tools/ipv4/index.html as of 25/06/2009
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APNIC IPv4 allocations by econo
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http://www.apnic.net/stats/o3/ as of 25/6/2009
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IPv4 allocations from IANA to RIRs

14

12

10

http://www.lana.org/assignments/ipv4-address-space/ as of 01/06/2009

Number of /8 allocations from IANA to RIRs ‘
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IPv4 allocations from IANA to RIRS

14
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What we know:

*RIRs allocated 13 /8s in 2007
*RIRs allocated 9 /8s in 2008
*There are 30 /8s remaining as of 1
June 2009

*The remaining IPv4 pool at IANA
may hit 10 per cent sometime later
in 2009

O 97 & & & O & NN N
SRS i s

http://www.lana.org/assignments/ipv4-address-space/ as of 01/06/2009
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What we know

RIRs allocated 13 /8s in 2007
RIRs allocated 9 /8s in 2008

There are 30 /8s remaining as of 1 June
2009

The remaining IPv4 pool at IANA may hit
10 per cent sometime later in 2009
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and more devices need to con
too!

Billions of them
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What will happen to my company"
my ISP is not ready for IPv6?

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

years to come

* |Pv4 addresses will be assigned strategically
— Not everyone can receive global IPv4 addresses

— A large number of end users may be given only
IPv6 addresses at some point
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While a client is running
with IPv4 and IPv6...

o|BE]| X
HEE U Local Area Connection Properties

- - . -
(x‘m » Control Panel » Network Connections « [42 [ search o [ Networking | Sharing|
Connect using:

| ) - 5
Wy Organize ~ == Views Disable this network device  f=§ Diagnose this connection L3 Rename this connection” > ©)

& Intel(R) PRO/1000 PL Network Connection

Status Device Name C
133 Intel(R) PRO/1000 PL Network Connection A

This conrffiction uses the following items:

Name

U Local Area Connection
U Local Area Connection 2 Disabled Cisco Systems VPN Adapter
;dﬂ]WireIess Network Connection Not connected Intel(R) Wireless WiFi Link 4965AGN v ent for Microsoft Netwo
[=Weterministic Network Enhancer

0S Packet Scheduler
File and Printer Sharing for Microsoft Networks
Intemet Protocol Version 6 (TCP/IPv6)
Intemet Protocol Version 4 (TCP/IPv4)
Link-Layer Topology Discovery Mapper /0 Driver
Link-Layer Topology Discovery Responder

istall. | [ Uninstal | [ Propettes

cription

=]

llows your computer to access resources on a Microsoft

[ etwork.

B __— | Both IPv4 and
-1 IPv6 are on

] &

B — = 0
> @] Microsoft PowerPor ¥ Network Connections T < WEW 119PM
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...It receives both IPv4 and IPv
addresses: dual-stack

v

Recycle Bin

m!?g

VPN Client

4,
=

3]

Microsoft
Office Po...

]

Microsoft
Office Exc...

4]

Microsoft
Office Wo...

&

(24
Google
Chrome

el

iPassConnect.

2627 2829 % 31

Ethernet adapter Local Area Connection:

re

Connect ion- speciFiC DNS Suffix . : apnic.net

Description . G T ion
Physical Address. . . . . . . . .
5P Enabled. - es

AutoconFLQuratlon Enabied .

v » ou &Y
IPv6 Address. . . . . . . . . . . : 25%1:dc@:2@@1:6:b18f:3c83:F5c5:dcdb(Prefe

rred)
lemporary 1Pv6 Address. . . . . . : [ N < < -

Link-local IPvé6 Address . e o« . . i fe80::bl18f:3c83:f5cS5:dedbx8(Preferred)
IPv4 Address. . Ll L i 282.12.29.172(Preferred)

Subnet Mask e s s s e s e e o . .255.128

Lease Obtained. . . . . . . . . .t 15 January 2009 2:20:12 PM
Lease Expires . . . . . . . . . . T d 15 January 2009 4:05:15 PM
Default Gateway . . . . . . . . . : 8@:%2%9 254F :fef6:2c1948

DHCP Server . . . . . . . . . . . & .12.29.254
DNS Servers . . . . . . . . . . . : P 8% 6:204:23ff : feaS5:eb95

NetBIOS over Tcpip.

Both IPv4 and IPv6 address are assigned

T —

W ERY ! lcvosoowerPoL.. 3} vavel-eaplg... Command Prompt NG T <) AR 3a7Mm
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¥) Travel - Cheap flights, hotels, car rentals and holiday packages from Expedia Aust Morilla Firefox
File Edit View History Bookmarks Tools Help

So even if a service is onl
available via IPv4.

@ v c A Q (@ ‘http://www.expedia,com.au/ Google P‘
2 Most Visited *% Firefox Help %= Firefox Support [J] Plug-in FAQ @ iagu Networks
Prefer to book by phone? T A
& Expedia.com.au {
. oI Call 1300 397 3342
Welcome - Already a member? Sign in @ Create an Account g3 My ltineraries  @? Customer Support
CREATE & BOOK YOUR PERFECT HOLIDAY . - Hotel Deals
N Auckland Hotels 111*
2% © Hotel only © Flight + Hotel Caimns Hotels 200"
B © Flight onl P Book together Las Vegas Hotels 56
e 2 Flight only | © Flight + Hotel + Car and SAVE! @ New York Hotels 270"
5 © Caronly © Flight + Car San Francisco Hotels 190"
. / Singapore Hotels $176*
More hotel deals
EXPEDIA Destination: Check-in: Check-out:
dd/mm/ dd/mmj = Cheap Flights
#3152 . " e Your customers
PR 0 M |$ E » Rooms: Adults (18+)  Children (<18) Cheap airfares from 76 international
1. 2 - 0~ airlines
] FIND OUT MORE ] Departure airport: Adelaide v ca n sti I I use
More hotel search options: International Flights
Travel Deals Email Hotel name_hotel class. multiple rooms Click here to search -
Sign up and receive the for fares from Singapore. yo u r S e rVI ce
latest travel deals.
Enter email
Traveller Tools T ol

» Currency converter Auckland Holidays $911*
= Weather forecast Fiji Holidays 766"
Hong Kong Holidays 1503*
New York Holidays $2794*
i i ia!
Travel the world with Expedia Australia! Phuket Holidays 1282
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 gquide) and holiday M | deal
packages and travel guides from top destinations around the world. ore travel deals
Expedia Information: Affiliate Program | Hotel Signup | Latest Newsletter | Privacy Policy | Terms of Use | Travel Blog
Hotel Destinati Bali Hotels | Bangkok Hotels | Brisbane Hotels | DubaiHotels | Hong KongHotels | London Hotels | Melbourne Hotels | New
York Hotels | | Paris Hotels | Perth Hotels | Singapore Hotels | SydneyHotels | Tokyo Hotels | Vancouver Hotels
| Hotel Guide | CheanHatels | 1w Hatels | Airnad Hatels | i
Done 216.251.121.99

crosoft PowerP ) Travel - Cheap fligh.
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But one day...

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

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

— S0, if your web service is not ready via dual-
stack networks, what will happen?
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[ Local Area Connection Properties

S — -y, - -

» Control Panel » Network Connections

Wy Organize ~ i able this network device =y Diagnose this connection =3I Rename this connection >

Name Status Device Name
C ‘ ,‘} Local Area Connection 133
3 Local Area Connection 2 Disabled
il Wireless Network Connection Not connected

Cisco Systems VPN Adapter
Intel(R) Wireless WiFi Link 4965AGN

Q Local Area Connection Status |i‘

General

Connection
IPv4 Connectivity: Local
IPv6 Connectivity: Internet
Media State: Enabled
Duration: 02:56:10
Speed: 1.0 Gbps

Sent —— &N — Received

4

Bytes: 16,123,840 21,612,721

[ @propertes | [ @psable | [ Dogrose |

o ——
icrosoft PowerPol... o "Network ani arn... etwork Connections ocal'Area Connect..
- Microsoft PowerPor. &5 Network and Shart 13" Network € J Local Area C i

e 42 [ search R

Intel(R) PRO/1000 PL Network Connection A

[Shaing |

Connect using:

& Intel(R) PRO/1000 PL Network Connection

This connection uses the following items:

% Client for Microsoft Networks

gDetermimsic Network Enhancer

=105 Packet Scheduler

g File and Printer Sharing for Microsoft Networks

-4 Intemet Protocol Version 6 (TCP/IPv6)

[J s Intemet Protocol Version 4 (TCP/IPv4)

& Link-Layer Topology Discovery Mapper 1/0 Driver
4. Link-Layer Topology Discovery Responder

Install...

] [ Uninstal ] [ Properties

Description

network.

Allows yoly computer to access resources on a Microsoft

\ o ) )
\

Turned off IPv4
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If your site is not ready for IPv6..

-
X

End users
(your customers)
will move elsewhere

N\

¥7 | [[Gl-] Googte

Not Found

find the server at

ild not find the host server

lake a mistake when typing th:

Are you certain this domain address exis

Are you unable to browse other sites? Ch
erver settings.

your computer or network protected b;
erfere with Web browsing.

Try Again

1" %) Page Load Error - M...

S &
2T

S

none

HWE ) 6:40 PM
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So why aren’t we ready yet? “

 |t's a simple business reality:

— Highly competitive environment

« A company will always spend its available resources
on profit-making activities

— Fundamental nature of IPv6

* No customers are currently demanding IPv6

« S0, there is currently no pressing business case for
deploying IPv6

 However, IPVG is the only path that enables
the Internet to continue to expand

— Large address space
— Simpler and cheaper with more efficient networks



The challenge...

Centre

* |IPv6 is not simply a substitute for IPv4

— The process may take more than 10 years

— “Dual-stack networks” will be in use for many
years

— IPv4 addresses will still be needed

* Need to consider long-term costs to
maintain IPv4-only networks
— Customer NAT and Large Scale Nat
— Complex architecture and renumbering
— Complexity of applications
— Rising cost of IPv4 addresses

Pacific Network Information

Asia

Q APNIC

m
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National responses (AP region) -

 China

— Telecommunication and Information Technology
Ten of 5 years development Plan (2007)

— China Next Generation Internet (CNGI) project

* The future development of the Internet through the
early adoption of IPv6

e Japan

— The IPv4 Address Exhaustion Task Force,
iIncluding industry and government

* Korea
— |IPv6 Strategy Committee (2003)
— NIDA “IPv6 Promotion Plan II” (2007)
— Deployment of IPv6 in the public sector
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* |Pv4 address management policies

RIR response

— Numerous policy measures about the
reclamation of IPv4 space under discussion

« Transfer/trading (market) for address management
« Rationing, reserves, limiting demand

— Numerous new policies were implemented
« Use of final /8
» Ensuring efficient use of historical IPv4 resources

* |Pv6 network deployment activities

— Address policies are established and stable
— Increasing promotion and awareness

— Putting preparations in place

— The time is right!



APNIC IPv6 Readiness Survey 2

Centre

* Have you deployed or
are you ready for
immediate IPv6
deployment?

Pacific Network Information

Asia

* Does your
organization have a
formal plan to deal
with the deployment
of IPv6?

27
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APNIC IPv6 Readiness Survey 2

* Has your organization
budgeted for future
resource allocation
for IPv6 deployment?

* Has your organization
allocated resources
(human or financial)
for IPv6 deployment?




The future...

* The Internet has already shown its ability
to evolve
— Those who are building the Internet need to
be aware of IPv4 consumption and IPv6
transition
« [SPs, content providers, vendors, applications
— Planning should start now, in detall, for the
day when there is not enough |IPv4 address
space
* Implementation plan, budget, and allocation of
resources

— A smooth transition is still possible

Asia Pacific Network Information Centre

Q APNIC

ng_
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Transition planning for content’
providers: Multihoming via IPv6

Obtain IPv6 address assignment

Find an ISP that can provide you IPv6
connectivity

— Contract to secure IPv6 connectivity

— Use tunnels if necessary

Find Internet exchange points that support
IPV6

Peer with other IPv6 networks as much as
you can
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Transition planning for network®
operators: Deploy IPv6 by 2010

* Your customers - for example, content
providers, enterprises etc - will eventually
demand IPv6 connectivity

— Be ready for them!

* Plan for deployment

— APNIC suggests that network operators and
service providers be prepared to support
customers and services using IPv6 by 2010

— Build IPv6 into regular product upgrade
cycles

— Contact your vendors now!
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Transition planning for policy™
makers: Support the industry

 |Industry, regulators, and public policy
makers

— Develop a coherent strategy to sustain the
transitional framework between IPv4 and IPv6

— Deploy IPv6 in government infrastructures, and
require it of your suppliers

— Encourage the continuing contribution of various
stakeholders in mutually supportive roles
« Keep up-to-date with topics of IPv4 address
exhaustion and |IPv6 transition
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APNIC IPv6 delegation by econon
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http://www.apnic.net/stats/o3/ as of 25/06/2009
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Active BGP entries (FIB)

Unigue ASes
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How much IPv6 is deployed?
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Upward trend

IPv6 / IPv4 Web Access Daily Ratio

1.4

12+

APNIC + | |
RIPE  x

Date

APNIC R&D data as of 01/06/2009
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IPv6 deployment opportunities

» What benefits can you create by deploying IPv6
INn your region”?
* A new industry without much legacy
— 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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Recent IPv6 implementation casi
Q2, 2009

« Sify.com India enabled their services with IPv6

— Internet access to enterprise customers
— MPLS-based IP-VPN services

* Orange Business Services deployed IPV6 in its
MPLS IP VPN backbone

— Available in 35 countries in Q2 2009
— Gradually extended to more than 100

* FX Networks in NZ

— High performance national Internet backbone is
natively running IPv6 in parallel with IPv4 and is
available for customers to use

— To sustain their business with Asian business
partners

http://sev.prnewswire.com/computer-networks/20090528/3907349en _iCrossing28052009-1.html
http://www.orange.com/en EN/press/press releases/att00012170/print.isp
http://www.geekzone.co.nz/content.asp?contentid=8251
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Need IPv6 addresses?

EUARS S IPv6 L = Vsix0] 22 HS ST T}, - Mozilla/Fireic

_'e Edit View History Bookmarks Tools Help http:IIWWW-VSiXI netl
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Firefox prevented this site from opening a pop-up window. X
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Need IPv6 addresses?

The APNIC Member Services Helpdesk - Microsoft Internet Explorer provided by OptusNet

EIE

File  Edit sw  Favorites  Tools  Help

A http:/livehelp.apnic.net - miwa: Support Request - Mic...

CRWE

— Close
APNIC @ vIB e ks > &~
Helpdesk Chat 2 o
- Asia Pacific Network Information Centre
miwa
You are now speaking with George of Helpdesk
ts direct access to APNIC Hostmasters to resolve all enguiries.
APNIC Helpdesk chat
George: Hello miwa, You are chatting to APNIC helndesk. This is |~
’ H’ Send
Online: 00:47 ‘ =
Click here
ered b Live for help
Sear ER  Internet
i i i . +
o Mandarin Available during office hours except: (UTC + 10 hours)
° Persian (Farsi) o Monday 26 - Tuesday 27 December 2005
° Thai
© 2 January 2006
o Telugu 1430 =20
° Vietnamese \
More languages|
Contact APNIC Hel pdesk
9:00 am to 7:00
Monday - Frida h I k = t
Prone: +6173 elpdesk@apnic.ne
Fax +61 7 385 T
Helpdesk chat
See also: |
o APNIC resource services
° Help for APNIC forms
o APNIC membership information
o Contact APNIC kv

& ® Internet

he APNIC Me; 5 Inbox for n
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APNIC IPv6 Readiness Survey 200 |

* APNIC should have a bigger role in
promoting IPv6 deployment within the AP
region
— Mean: 8.44, Standard deviation: 1.72

* Governments should require IPv6
compliance within entities under their
control

— Mean: 7.32 Standard Deviation: 2.38
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APNIC supports IPv6 deployment

* APNIC IPv6 Program — since 2008

— Miwa Fujii <miwa@apnic.net>
— Rolling out various IPv6-related activities
— ICONS IPv6 Wiki and IPv6 ICONS Forum

* http://icons.apnic.net/display/icons/Home
 Your participation will help the Internet community

* APNIC meetings are open to everyone!
— Next meeting is in Beijing
http://www.apnic.net/meetings/28/
— Many thanks for CNNIC’s sponsorship
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¥) Home - IPv6 - ICONS Wiki - Mozilla Firefox
File Edit View History Bookmarks Tools Help

ICONS IPv6 Wiki

http://icons.apnic.net/IPv6

@ -c

N (X ‘ http://icons.

apnic.net/display/IPv6/Home

£ Most Visited Getting Started 3\, Latest Headlines

| @ APNIC - Home

% | X, Home - IPv6 - ICONS Wiki x

Use RSS to
| stay updated!

Wiki Home

AS Numbers

IPv6

IPv6 ICONS Forum
Security
IGovernance
Peering

How-To Guides
Network Tools

Community

Log In

Register
Watch This Page

Notation Help

m

Why IPv6?

The free pool of IPv4 addresses will be exhausted in a few years - some estimate by 2011. At that time Regiong

Internet Registries will have no more IPv4 addresses to distribute to APNIC members. As a result, continuous
growth of the Internet will be curtailed.

For example, businesses that depend on the Internet may find it difficult to expand their existing customer base.
The free pool of IPv4 addresses can be extended through a number of methods such as developing ISP-NAT,
however these methods will only delay the inevitable exhaustion of the free pool of IPv4 addresses.

Most Internet specialists agree that the only viable long-term solution is the deployment of IPv6 networks APNIC supports pro-active
information sharing among the Internet community to further develop the Internet. Sharing of information may be especially critical to
the transition of IPv6 given the technical, regulatory, business and public policy challenges such transition presents.

This ICONS Wiki IPv6 page is for the community. Please register and feel free to share relevant information with others. Thank you.

Any useful information to share?

IPv6 FAQ
IPv6 Deployment and Support - e-learning package by 6deploy- Useful quick learning tool

Information For Service Providers

New items listed!Information For Content Providers

e

C o
> "' 2009-06-12-apjii.ppt...

¥) Home - IPv6 - ICON... '@ 631 M
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APNIC 28: Beijing, China

¥) Meetings - APNIC 28 - Beijing 2009 - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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APNIC 28 - Beijing 2009

Join us in Beijing for APNIC 28!

APNIC and CNNIC invite Internet and networking
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.
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So come and join us in Beijing! @ (2 mins)

25 — 28 August 2009
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Register online to receive an See the highlights from social, Nominate and elect your
Early Bird Discount. technical, and policy programs representative for the APNIC NC Local host
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Beijing presentations S
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APNIC 28 the perfect place to share interesting and topical to assist members of the
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Thank Youl!
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