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The Internet...

Has been a runaway success that has
transformed not Jjust the
telecommunications sector, but
entire social structures are being
altered by the Internet

And now just as we are gearing up,

we are about to stuff it up! We'wve
used up most of the Internet's

32bit address pool and that's a

huge problem! &i}
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What did we do back in
19927
We bought some time by removing

the CLASS A, B, C address
structure from IP addresses
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What else did we do back
in 19927
And we started working on a new

Internet Protocol - to becomse
IPve - to replace 1Pv4

We left the task of transition
until after we had figured out
what this new protocol would 1loo0k

like
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For a while this did not look to
be an urgent problem...
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Meanwhile, we continued to build (IPv4) networks
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The rude awakening

Until all of a sudden the IPv4
address piggy bank was looking
extremely empty...
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ABOUT INTERNET GOVERNANCE TECHNICAL COORDINATION POLICIES STATISTICS

3 February 2011

Free Pool of IPv4 Address Space Depleted

IPv6 adoption at critical phase

Montevideo, 3 February 2011 - The Number Resource Organization (NRO) announced today that the free pool of available IPv4
addresses is now fully depleted. On Monday, January 31, the Internet Assigned Numbers Authority (IANA) allocated two blocks of IPv4
address space to APNIC, the Regional Internet Registry (RIR) for the Asia Pacific region, which triggered a global policy to allocate the
remaining IANA pool equally between the five RIRs. Today IANA allocated those blocks. This means that there are no longer any |IPv4
addresses available for allocation from the IANA to the five RIRs.

IANA assigns IPv4 addresses to the RIRs in blocks that equate to 1/256th of the entire IPv4 address space. Each block is referred to as
a "/8" or "slash-8". A global policy agreed on by all five RIR communities and ratified in 2009 by ICANN, the international body responsible
for the IANA function, dictated that when the IANA IPv4 free pool reached five remaining /8 blocks, these blocks were to be
simultaneously and equally distributed to the five RIRs.

"This is an historic day in the history of the Internet, and one we have been anticipating for quite some time,” states Raul Echeberria,
Chairman of the Number Resource Orgagg (NRO), the official representative of the five RIRs. “The future of the Internet is in IPv6.

All Internet stakeholders must now take W action to deploy IPv6.”
b q i |

q n higs

some time. But it means the adoption of IF para ti rtan

growth and foster the global innovation we've all come to expect.”

SL Rod Beckstrom, ICANN's President and Chief
munity has been planning for IPv4 depletion for quite
ince it will allow the Internet to continue its amazing

"This is truly a major turning point in the
Executive Officer. “Nobody was caugh

IPv6 is the "next generation™ of the Internet Protocol, providing a hugely expanded address space and allowing the Internet to grow into
the future. “Billions of people world wide use the Internet for everything from sending tweets to paying bills. The transition to IPv6 from
IPv4 represents an opportunity for even more innovative applications without the fear of running out of essential Internet IP addresses,”
said Vice President of IANA Elise Gerich.

Adoption of IPv6 is now vital for all Internet stakeholders. The RIRs have been working with network operators at the local, regional, and /_\
global level for more than a decade to offer training and advice on |IPv6 adoption and ensure that everyone is prepared for the exhaustion
of IPv4.

“Each RIR will have its final full /8 from IANA, plus any existing IP address holdings to distribute. Depending on address space requests
received, this could last each RIR anywhere from a few weeks to many months. It's only a matter of time before the RIRs and Internet
Service Providers (ISPs) must start denying requests for IPv4 address space. Deploying IPv6 is now a requirement, not an option,”
added Echeberria. IPv6 address space has been available since 1999. Visit http://www.nro.net/ipvé/ for more information on IPv6, or
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The rude awakening

And transition to IPv6 is
suddenly a very important topic!

©



S50, how are we
going with the
IPv4d to IPvé6

transition?
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The
"inevitability"
of technological
evolution
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The "inevitability"
of technological
evolution: It's Jjust
economics!
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The
"inevitability"”
of technological
evolution
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evolution?
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The challenge often
lies in managing the
transition from one
technology to another
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Option 2: Parallel Transition!
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Hybrid IPv4
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Option 3: Hybrid
Transition
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Transition requires the network owner to undertake
capital investment in network service infrastructure to
support IPv4 address sharing/rationing.
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Yerporary phase of Fronsihi ?

P /

Transition requires the network owner to undertake
capital investment in network service infrastructure to
support IPv4 address sharing/rationing.

What lengths will the network owner then go to to
protect the value of this additional investment by
locking itself into this “transitional” service model
for an extended/indefinite period?
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The problem is...

We now need to fuel an ever-
expanding Internet:

—without any feed of more IPv4
addresses

and
—without sufficient IPv6e deployment

to cut over



Coping with Demand
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And it's not getting any
easier...

The metrics of IPv6 deployment could
be a 1ot higher than they are today..



IPve capability, as seen
by Google
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Where is it?
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Relatively, where is 1it?

Labs.APNIC.NET - IP Resource Per Country Distribution Report

IPv6 Users by Country

Date: 16 Apr 2013

Index 2053;3166 lntﬁ;:er: VGr;)ts; ve l:?;g Population Country

1 RO 8656225 9.95% 861294 22082207 Romania

2 EU 0 8.78% 0 0 European Union

3 LU 4658477 6.37% 25505 513651 Luxembourg

4 FR 50184337 5.79% 2905673 65005619 France

5 JP 100763847 3.28% 3305054 125554809 Japan

6 DE 67934045 2.57% 1745504 82145158 Germany

7 us 245450464 2.43% 6062618 318634054 United States of America

8 cz 7210798 2.09% 150705 10170378 Czech Republic

9 PE 10537057 1.38% 145411 30500579 Peru

10 BE 8503673  1.29% 109657 10446773 Belgium Internet
11 CH 6458359 0.84% 54250 7670261 Switzerland

12 SI 1416667 0.84% 11500 1995307 Slovenia Ave rage
13 CN 566301650 0.77% 4360522 1348337263 China

14 NO 4587244 0.75% 34404 4719387 Norway

15 NL 15184413 0.67% 101735 16965825 Netherlands

16 PT 5479502 0.66% 36164 10807658 Portuaal




Absolutely, where is it?

(. .) APN IC Contactus | Background | APNIC Research & Development | APNIC website
L X J

Labs.APNIC.NET - IP Resource Per Country Distribution Report

IPv6 Users by Country

Date: 16 Apr 2013

Index ::053;3166 Intﬁ;:er: VGr;Jst; V?Elfgrf Population Country

7 us 245450464 2.43% 6062618 318634054 United States of America

13 CN 566301650 0.77% 4360522 1348337263 China

5 P 100763847 3.28% 3305054 125554809 Japan

4 FR 50184337 5.79% 2905673 65005619 France

6 DE 67934045 2.57% 1745504 82145158 Germany

1 RO 8656225 9.95% 861254 22082207 Romania

8 cz 7210798 2.09% 150705 10170378 Czech Republic

] PE 10537097 1.38% 145411 30500579 Peru

27 RU 60535618 0.15% 115785 137561215 Russian Federation

10 BE 8503673 1.29% 109657 10446773 Belgium

15 NL 15184413 0.67% 101735 16965825 Netherlands

17 ™ 16211961 0.60% 97271 23155545 Taiwan

31 GB 51943412 0.15% 77915 61763868 United Kingdom of Great Britain and
Northern Ireland

21 AU 19952249 0.33% 65842 22218541 Australia

11 CH 6458359 0.84% 54250 7670261 Switzerland

29 CA 28163211 0.18% 50653 34513740 Canada

16 PT 5479502 0.66% 36164 10807698 Portugal

14 NO 4587244 0.75% 34404 4719387 Norway

3 L 4659477 6.37% 29505 513651 Luxembourg

18 SK 4348205 0.53% 23045 5450159 Slovakia




United States

IPv6 Preference 30 day moving average
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France

IPv6 Preference 30 day moving average
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Counting IPvé6...

Some 50% of the Internet's transit
ISPs support IPv6 transit

Some 50% of the Internet's host
devices have an active IPv6 stack

awk‘\'keres'\‘rtm\;\[w&ows)(P!

But only 1% of the Internet
actually uses IPv6!

ond the prodlenm oppenrs o Yo i the last e oaccess nSostructur=!



What's gone wrong?

It seems that we've managed to
achieve only 2 out of 3 necessary
prerequisites for IPv6 deployment
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What's gone wrong?

It seems that we've managed to
achieve only 2 out of 3 necessary
prerequisites for IPv6 deployment



Economics!
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NON SEQUITUR

Economics!
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This situation represents a
period of considerable
uncertainty for our industry
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Where is this heading?



In the next five years...




In the next five years...




S50 we need to chose
carefully!

We need Yo Yhne obsout how Yo WMl o ?oS'\”PC wWor\d
where content, computation, stornge ond cormmumicotions ore
sustomolole olsundont ond openly avaloble comodities,



And s vxp-\ 7@-\ clear \Which
gath twe \ndernet will dake!
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pad W will dake!
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If IPv6 is what we are after as an open and
accessible platform for further network growth and
innovation then the public interest in a

continuing open and accessible network needs to be
expressed within the dynamics of market pressures.

)
Today's question is:

How con we do Yhs?



How can we "manage"™ this
transition?

To ensure Fhot the industry wointoins
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How can we "manage"™ this
transition?

Jo ensre Fhot Yhe W\\AS'\?\/
wonmtons o colective focus on TPVE
s Fhe obiective of Hhs exercisel

M Yo enswe Yhot e do not %g'\’ ckls‘\’mc\'erx
by ot\‘\'e(w?'\"m% Yo o?'\’M'Zn whot Were
wended Yo e '\'ex\«?om(\/ MeoSWreS



How can we help the
Internet through this
transition?

Or o \eost, how con e ovod ~olng 7T any
wWorse than it s now?
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Yes, Fhat was intertionally \efF Sand]

)
T realy dont now whot W\ wors,
And os for os T con See, nor does

tm\/om e\Se!
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Bt even Hhough T Sont hove on
orsier here, T have some “thoughts Yo
offer obout Ths issue of puling the
Trifernet Yhough this Fransition




Three thoughts...
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Firstly

If we want one working Internet at the end of all
this, then keep an eye on the larger picture

Thine alsout whot i€ ow common terest here
ond '\’r\/ Yo Gnd woys for \ocol wilerests Yo converge

with oW comon nterest n a Single cohesSive nefiore
Yhat reains open, neuttrol, ond accessidle
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secondly

Addresses should be used in working networks, not hoarded
Sco.ro.r\'\/ %gnem‘\’es Pon ond W\ce(\’aln'\'\/
Hoording. exacerbattes scartity in both s density and
durocion

Exended Seareity ?ro\ongs Yhe poin ond nereoses the
un?re&d’o\b\l'\'\/ ot Fhe entie Fronsition process

Qosed or opogUe 0ddress warkets crente asy(wvw'\’r‘n
nkormotion Yhot encourDges Speculoction ond l\WfXN\%o Curther

exo\cer&x'\’ln% Yhe problem
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Finally...

Bring it on! A rapid onset of exhaustion and a rapid
transition represents the best chance of achieving an
IPv6 network as an outcome

The ™ore tie e spend invesTing. Tine, woney ond effort in
deploying. TPV addeess extension wechanses, the greater the poin
Yo owr customers, and the haher Fhe ride Fhatt e vl \ose T

of Yhe wrended Yerporary voture of Yronsition ond the 3@0&@( Yhe
chonces thak e vl forget oot TP os Hhe objectivel
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