IPv4 Address
Exhaustion:
A Progress Report

Geofl Huston

OO
APNTC %



The mainstream
telecommunications
industry has a
rich history




The mainstream
telecommunications

industry has a
rich history

..0f making very poor
technology choices




The mainstream
telecommunications
industry has &
rich history

..0f making very poor
technology choices

and regularly being
taken by
surprise!




S50, how are we
going with the
IPv4d to 1IPvé6

transition?




Do we really need to worry about
this?



Do we really need to worry about
this?

Sure\\/ TPVE W\ S\AS‘\’ M??en = SU\S‘\’ o ot ter
ot mﬁ% (or the pressue of Tpw addeess
exhoustion Yo %g'\’ Yo sufbaient \eves of Wtensity,



Do we really need to worry about
this?

Sure\\/ TPVE W\ SU\S‘\’ M??en = i< 5\A§'\’ o ot ter
ot mﬁ% (or the pressue of Tpw addeess
exhoustion Yo 3;\' Yo sufbaient \eves of Wtensity,

Or voyoe ot — \e‘\')s oo o ot closer ot Yhe situotion ...



The
"inevitability"
of technological
evolution

UQ{N’.S

e



’ - -
N )

: ).‘. /’Z}.m‘ﬁ' .',.i:ci- s




The

"inevitability"

of technological
evolution d“hp\

Wil es guhes™

,ff’###:7
T



12



Wel vhat & you ex'\>ec'\’? They are
VIRWAL cirewls, so a Pic‘\'We wos
ATSTAVS gong. Yo be a aka\\er\ag.'




The

"inevitability"

of technological ” Jp
evolution Juha! "

(
wites }Cw}; /
/



The
"inevitability"”
of technological
evolution

Now \e¥s \ooc ot SO("\Q'\'KW\%, o e
wore '\’OP.K‘.&\ Yo '\’o&x\/’



The
"inevitability"
of technological
evolution?

T

I



The
"inevitability"
of technological
evolution?

T

JImeE



The challenge often
lies in managing the
transition from one
technology to another
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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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End-to-end IPv6 capability,
as seen by Google
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Back to networking basics....
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Telco nostalgia...
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CGNs and ALGs and similar IPv4
rationing middleware devices
provide control points in the
IPv4 network that allow
monetary extraction from both
consumers and content providers
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How can we "manage"™ this
transition?

And at the moment we seem to be making the
task even harder, not easier, by adding

even more challenges into the path we need
to follow!
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2. Varying IPv4 Address Exhaustion Timelines
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Exhsustion Predictions

RIR Predicted Exhaustion Date * Remaining Address Pool
(24 Oct 2011)

APNIC 19 April 2011 (actual) 1.20 /8s (0.3 /8s rsvd)

RIPE NCC 23 June 2012 3.91 /8s

ARIN 4 June 2013 5.91 /8s

LACNIC 25 February 2014 4.27 /8s

AFRINIC 23 June2014 4.38 /8s

* Here “exhaustion” is defined as the point when the RIR’s remaining pool falls to 1 /8
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Reality Acceptance

Or not

Is IPv4 address exhaustion a "here and now"
problem or a "some time in the future”
problem?
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3. Regional Diversity
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By 2013 it is possible that different
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very different market pressures for the
provision of Internet services, due to
differing transitional pressures from IPv4
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The Myth of the Long Term
Plan
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The longer the period of transition, the
higher the risk of completely losing the
plot and heading into other directions!
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industry has a hard time believing
reality over its own mythology
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One network is not an assured outcome!
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Challenges:

1l.This is a deregulated and highly
competitive environment
There is no plan, Jjust the interplay of
various market pressures

2. Varying IPv4 Address Exhasustion Timelines
There is & credibility problem: This
industry has a hard time believing
reality over its own mythology

3. Regional Diversity
One network is not an assured outcome:
Market pressures during an extended
transition may push the Internet along
different paths in each region
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1L what we are after as an open and
accessible platform for further network growth
and innovation

Then tne public interest in a continuing
open and accessible network needs to be
expressed within the dynamics of market
pressures.

'Fﬂmyg question is:

How con we do Fhs?
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Yes, that was intentionally
left blank!
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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 ways for \ocol wilerests Yo converge

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

Addresses should be used in working networks, not
hoarded, nor "safeguarded”

Seartity generoctes poin ond uncertainty

Extended scartity prolongs Fhe poin and incceases the
wipredictablity of the enfie Fronsition process

No watter how hard e vay wontt it Yo se ctherise,
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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 Fime we spend Inwas‘\i(\%‘\’kvw, voney and effort n
deploying. TPV7 address extension wechonisons, the greocter the
pon Yo our customers, and the K%Le("fke A thot we v\

\ose Frocke of the tended Ferporary nature of Yronsition ond
Yhe %reo:\’e( Yhe chonces Fhot e N Qonag'\’ oboutr ITPvE os

Yhe oksec‘\i\/e!
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