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IPVvo



presentations



have you sat though



In the last 10 years?



207



2007



2,0007?






Had enough yet?






Or



are you ready



for more?






But



do you






want to sit though



yvet another



mind numbing



presentation



about



how |IPv6 Is going to be









faster



and shinier









Neither do |.



So lets try



something else.






After 10 years



of waiting



for an IPv6



Internet



we’ve achieved



absolutely



nothing.



SO



today's



presentation



#H2,328
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#2,330



#2,331



#H2,332



will look



at






using



another word:






Fallure.
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That's 29%t January 2011

hJ(J(P:/ / '\PJ-J(.Pol(a\rOO.neJ(






That's a highly uncertain

prediction - it could be out
by as much as 18 months




| can’t mede| changes in demand due te:

Panic — \asj( minute vush
New Policies - “rezeriations” of vemaining addvress space
Change of relative Ipv4d / IPv6 demands

And mOdek\ncﬁ Ur\ce\r{'a‘m{l} due ‘\’o:
highly skewed data used to make projections



Let's say some time between
late 2009 and early 2011
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We had this plan ..
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If IPve is the answer then...

Plan A: its time to move!

The global internet adopts IPv6
universally, and completely quits all
use of IPv4, well before address pool
exhaustion occurs
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If IPve is the answer then..

Plan A: its time to move!

The 6\Obu\ \nj(ernej(, vs\ijrh move {'han \F bi“\cm
Users, A simlar PoPu\a 1on oC end hoste, and
hundvreds OC rv{\“ions og \rouj(e\rs, Gvewa\ls, and
bijjieons O(»\ lnes O(\ coné\\o)ura{’ion codes, and
hundveds OC m\\\ions o anc‘\“u\rb} 9UPPOYJ(
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comP\eJ(e\L} otuij(s a| vee of PV n o datjﬁ \a{’e\r.






B\G and TAST dor\"‘( e '\'oo)e‘\'herj
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Plan B: Dual Stack

Leisurely IPv6 deployment

and

Persist with IPv4 networks (using more
NATs to keep it going)



If IPve is the answer then...

Plan B: Dual Stack

Make IPv4 keep on working across an
ever-larger Internet, using more
intense levels of NAT deployment in
new products and services, for as
long as the existing deployed
networks continue to use IPv4 as part
of a Dual Stack transition



This may tale a decade



oy elen J(v\\o!



Plan B: Dual Stack

So \p ’D\)L—% 'S QA /\66699\% (—\OY {'he nC%J( lo or 20
years, whal efac \L} s WVe 5 vole heve’l

What immediate marginal benefit is
obtained from the additional cost of
deploying IPv6 in a dual stack?



\J(9 'lusj( AO‘\’ \OO\r.ir\ci) \Je\rlj_ ojooci = \J(7
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= '\us‘% not koo\f_incﬁ Jevy aood < 17
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Its just Business ...

This entire network is customer funded:

s BEvery vendor is intensely focussed on
meeting customer needs

= Customers have absolutely no clue
what this IPv6 stuff is about - so
they are not paying extra for IPvé6!

= And vendors and service providers are
not about to build IPve for free

we appeayr J(c> be %ﬁouslb} wedof:d!



Or just another Business
Failure?
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Or just another Business &5
Failure?

[BNI2 adoPJ(\on ollevs a|| the mav a|
anCG‘\' OC /] ‘DYC‘H'L} minov {'Cch/\o oo)l,}
chancﬁe char\@e vuij(h a“ {'he cosj(f? and
dis\ruPJ(\on O(»\ n ma'\or Qov\r.\ig' uPo)\rade



On J(he O‘hr)e\r hand



{’he\re aAre move OP{’\onf?...



What options for the Internet's
future exist that do not necessarily

include the universal adoption of
IPv6?



Failure Options

What if IPv6 doesn't happen?



Existing network deployments continue
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Existing network deployments continue
to use I1IPv4 — ne change J(he\re Crom {’he
Dua| <tack plan
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New networks will have to use IPv4 -
buj( J(\rys: wou[d have J(o do J(haj( undeyv J(he Dua\
S ac\(_ an%vxw'j, so ne chamﬁe {’he\re e\{’he\r
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Failure Options

What if IPv6 doesn't happen?

Existing network deployments continue
to use IPVA  — ne change theve

New networks will have to use IPv4 - no
chanoe J(he\re eij(he\r

We are going to have to make IPv4 last
past exhaustion, coupled with intense
use of NATs - ne chanoe {'he\re e'\{'he\r./



If IPv6 is NOT the answer then...

Plan X: IPv4 for ever

S STT T —Rkidopteyment
i

Persist with 1IPv4 networks using more
NATs



Making IPv4 Last Longer

Redeploy "idle" IPv4 addresses?

Not every address is "in use”

End host uj(i\'\%aj(ion \ede oC addresses ave estimated to
be avound s% — 20% ol the address poe
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Making IPv4 Last Longer

Redeploy "idle" IPv4 addresses?

Not every address is "in use”

End host uj(i\'\%aj(ion \ede o(\ addresses ave estimated to
be avound s% — 20% ol the address poe

So could we flush more addresses back
into circulation?

i{:taf?, but it wi|| taye meney (and mau}be mavets) To Qush
em ouj(./



NATs on Steroids?

We need to get really good at NATs ..



Fan new products to play with:
carvey 9ca\e NA 15 deeP " J(he neTwovy
couP\ed Wi pevi—va ‘\or\‘m@ ol end
cUs OmCYé?



Standardise NAT behaviours te (U]
cone behaviour a||ow aPP\ica 1on
de C\rm‘\r\‘\ém W\d mﬂﬁmu)m ﬂdd\r@;f? / For'l(
uti|ization



Smarter applications with greater
levels of contett discover my| \—pav
vendetlous, and adap we Pa\ra“e\é\m



NAT Futures

Are NATs Jjust more of the same?

Is this the "safe" option of changing almost
nothing?

How Cmr can NA 15 960(‘67.

How conq?\e)t can wWe 661( with Thie netwovZ



NAT Futures

Are NATs Jjust more of the same?

Is this the "safe" option of changing almost
nothing?

How Cmr can NA 15 960(‘67.

How com\>[e~/» can wWe 661( with Thie netwovZ
Ave we \«\i\\\n@ to find out?
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Numbers, numbers, numbers )

Assume J(hﬂjﬁ
dua| stack fransition wi|| tae a fuvther 1o years
{‘he cﬁ\rovd‘hn pressuve (»\or ne‘hov\r_ connecj(\\)ij(t} vx\i“ avevaoe 200
mi“\O»f\ NEW conr\ec{"\ons pev year
All ayomith wil| be using 1P
Cavvier Grade Nats achiede avevaoe ol o address uj(\\i%alﬁon
e \c'\enct} with auov\\ance oC oo Povj(s per customer

Then the IPv4 requirements for the next 10
years of Internet growth would be possible

7

within a pool of 4 /8s !



BU{' v\!ha‘l' ubou‘k J(he r\e#\' \o t}ewﬂ
And J(he neij( YA

And ...



Mau}be that's Fushing NATZ a bit too Cmr




\Alhaj( oj(he\r on(ions do we hade?



If IPv6 is NOT the answer them...

Plan Z2: end-to-end IP is NOT the
answer either!



huhZ



Application Level Gateways!



Remembeyr '\'hem?



They've vdhuj( we used J(o do \n

{'hé o' sf
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Is there something about
networking architecture
evolution lurking here?

civeut ne{'v\\or\(.'\ng
shared caPab[e networl with embedded aPP\'\caJ(\ons
simple ‘dumb’ periphevals

Puc\ue{' ne‘l'vs\ov\f.ing
9\m\>\e dulmcﬁram nefworl
comﬂé‘/» host nefwork. stacks
9im\>\e a\DPk'\caJ('\on mcde\

iden{'ij(t’_ nej(wor\dng?.
sets of simple daj(acﬁram networks
\ocaj(or—based host netwovk stacks
iden‘hj('}——bﬂsed GPP\\CQJ(\OA o\}er\ab}é




huhZ



Do we undevstand enouah Yo bet the entive
Cuj(ure O(»\ ‘hr)e \A%CY/\C'\' on 9ca\in ‘hr)e
v’\CJ(V\\OY\L based on J(his J(heow} o {’he
CJO\U{"\OV\ O(—\ nej(vsxoﬂ_ u\rch'\‘\'ec{'ureéz



?oss\b\l}



And we mMay be head'mo) down {'\r{\s Pa{’h a\\readl}



For example:
Use the 3G approach - IMS

= IMS is an architecture of
application level gateways

» front-end proxies act as agents for
local clients

m applications are relayed through the
Proxy
m no end-to-end IP at the packet level



Yes, it's ugly!

o |
—_—

_______ IMS Session Signalling
IS User Plane Data

|:39PP R5 I Transport Layer



But it has its fans!

The true technical solution to the challenge of convergence comes as we
make the move to IMS, or IP Multimedia Subsystems, which will provide the
common control and protocols for applications to work across our networks.
We've been involved in the push for IMS since its inception. In 2006, we drove
an initiative called “Advances in IMS”, which was executed by a task force of
companies, whose purpose was to catalyze closure on worldwide standards for
IMS which would make its deployment pragmatic in the near-term for operators.
I’'m happy to say that we succeeded. With IMS, the customer will no longer be
stranded on separate islands of technology for things like messaging, voice, or
video. Instead, we’ll be able to build an application once and have the network
deliver it to customers wherever they need it.

Dick L%nch CTo Verizon, 2o A’Uﬁdé'{' 2008



The motivation for the IMS and NGN efforts include
building a bright shiny future where:
= the focus is on application coherence,

= convergence is realized through integration of delivery systems
with services

= services are provided via managed delivery channels
= integration of security and service quality
= control of the user experience by the network operator

= a return to the bountiful economics of vertically integrated
carrier monopolies



Put Another Way...

® "We just build the highway. We don't fix your car."
e Randy Bush, INET '96

Well, IMS attempts to build parts of your car's engine,

brakes, and navigational system(s) into the highway

® And has a billing model based on where you are going and

who/what is in your car
» Which BTW means that the system needs this information too

In short: IMS has as a primary design goal to couple

higher-layer services to packet transport

® Note that coupling is one of the primary sources of complexity in

dynamical systems (such as the Internet)
» See http://www.1-4-5.net/~dmm/talks/SANOGYV for a little more on this topic

Dave Met}er, NANOG 232
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So if its NOT going to be IPv6, then we
have these alternate options..

But they all appear to represent a
pretty lousy future of:
Gsca\aj('mcﬁ netwovl cost,
eeca\aj(mcs aFP\icaJ(\on comP\e{\J(L} and C\racﬁi\ih}
mass'\de[',} veduced Qe*/i\bi\ij(t} of netwovlks and theivr use,
the demise o(»\ nnevation in communications sevices
massiely nereased visks of (aure
usevr capluve bu} the cavvier

a veturn to the disma| economics of \)e\r{’\ca“b} '\njteg,\raj(ed
cavrviey mono‘:o['\cs



\o J(h\s vsxhaj( we vwmj( J(o see

fov the \ntevnet?



NO'\' MC./



\ hopbe ‘\'hﬂ‘\' \’ Je shown L}ou {’haj( {'heve avre o\)‘hons Cor
J(\ms '\r\dusjﬂrt} J(haj( do noj( inc\ude J(he un'\\)evsa\
deP\oL}mCr\J( OC ‘_Pd(o

And some sectors of this '\ndusjﬂrt} may wel| prefer to
see aﬁe\ma‘\’ide oulcomes heve that \rebui\d e Pasj(

oreed ojevy



?Z\cﬁhl\' now indididua\ 9\00\(‘\' {'e\rm inj(eresj(s ave keadinq)
J(he \n{’erne{’ J(owa\rd9 couch(NC \or\o) J(C\rm sub—
o‘){'\mﬂ\ oUlcomes

At come POMJ( Jery soon the Wntevnet wi|| need some
oroat soekon 1t ventrle shoct form inforests 1o
ﬂt\@r\ wi commoen ‘o»’\o)e\r eym oblec{"\\)es



\C we want Ve to happen we m'\cf)hj( need a
\u\ro)e Vack n the vear o cﬁej( us theve!



But what could be useful
right now is ..

= An appreciation of the broader context of business
imperatives and technology possibilities

= An understanding that leaving things to the 1last
millisecond may not be the wisest choice for anyone

= An appreciation IPv6 still represents the lowest
risk option of all the potential futures



Failure to adopt IPv6 really is an
option here

But (»\m\uve \9 not an o J(\on that wil|
SEyie ouy on C\rﬂ‘( {'e\res‘\’
OPemtm) A cap a e e e;](\de and
nnevatve cor\qmumc '\'\0/\9 966‘\'0\(



Failure to adopt IPv6 really is an
option here

?u\b_ dc\rco)u\afKGd cn\)‘\\ronm‘en‘b do
=4 NECES Q\\(\ '1_ MALE € WSS
choces —fns wdusTvry may need
some add \ona\ app ed \m e/‘('us J(o
i






Thank you






for listening to me.



Do you think



that after this talk



you Wwill ever



have me



back



again?






ooops!






