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Internetdagarna

.SE anordnar varje host Sverige storsta Internetkonferens. Internetdagarna 2008 dger
rum 21-22 oktober pa Folkets Hus i Stockholm.
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Internetdagarna

.SE anordnar varje host Sverige SLOTSta Internetkonrerens. Interietdagarna 2008 dger
rum 21-22 oktober pa Folkets Hus i Stockholm.
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Nu finns det prelimindra konferensprogrammet har intill att ladda ner. Mer
informetion om programmet pé Internetdagarna och hur man anmaler sig finns pa
konferensens egan hemsida, www.iternetdagarna.se, som uppdateras lgépande.

KONTAKTER FOR INTERNETDAGARNA

F&r me- information eller intresseanmilan for Internetdagarna
2008, kontakta Lennart Bonnevier, projektledare fér
Internetdagarna, tel. 08-452 35 62 eller 0702-1% 01 86, e-post
lennart.bonnevier@iis.se
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Usun| wease| wovds discaimer stufl:
A the bad idens here are enj('\relt} mine.

Av'\lj~ :500d \deas that snuck n weve
prebably stolen from someone else!

Today
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That's 29% January 2011
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That's a highly uncertain
prediction - it could be out
by as much as 18 months

| can"k mocie\ chﬂr\q)es n demand due ‘ko:

Panic — \ﬂsj( m’mu‘ke vush
New Policies — “\rese\rdaj('\ons” o(\ \rema\n\r\@ addvess spac
Change of relative Ipv4 / IPv6 demands

And modek'\r\fb w\ccr‘hl\r\{ due ‘ko;
highly skewed data used to make projections




Let's say some time between
late 2009 and early 2011

\Alhaj( Jﬂﬂé»’\?







We had this plan ..

Pio DC?kol}me/\'\'
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Puo Transition Using Dual <tacy
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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
exhsustion occurs

\ command

U de?lo

Nio NOW/
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If IPv6e is the answer then..

Plan A: its time to move!

The g\Obﬂk \n"(cvnej(, “\'\{’h move {’\r\an \F b'\“'\on
Users, & simlav pepyla \on o(\ end hosts, and
hundreds of milions of routers, firewa||s, and
biljions of fines of con \6uraj(\on codes, and
hundreds of milions anc'\“mrl} 9UFPOY{'
sysTems, wheve ontl-} a very smal| propey on
are \PVG aware J(odm}, ave a\k(ngraded and @c\dcd
‘o wovl with VG in ‘\’hc nett 200 days, and then
com‘)kejfckt} quij(s a|| vse oL Pt in 1o dal’ﬁ \ajrer.
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If IPve is the answer then...

Plan B: Dual Stack

Leisurely IPv6 deployment

and
Persist with IPv4 networks (using more

NATs to keep it going)

If IPv6e is the answer then...

Plan B: Dual Stack

Mske 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 take a decade

ovr evéen J(vu&o,/




Plan B: Dual Stack

So '\Q WU 15 a necessi % Cor J(hc nef( lo ov 20
Years, whalr c%ﬂcﬂl} 1> Wo's ro[e heve?l

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

s lusjf not |locking very good = it?




e -
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Its just Business ...

This entire network is customer funded:

= 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 IPv6!

» And vendors and service providers are
not about to build IPv6 for free

We appear J(o be %ﬁousll} wedged!

Or just another Business
Failure?

Wie adoption offers al| the mavainal
bCV\CG‘\' o\za PVC‘HL} mMinev ‘{’echno?ocf)l,}

chﬂntﬁe chuntﬁe




Or just another Business
Failure?

BN adoPJ(\on ollers a| the mav na|
anC(:H' o(j Qa PVCHl} m\nor J(CChnO?oe)l}
chancﬁe Fhanzﬁe Wi a“ the coste and

d\sruPJ(\on ofa majev Corkfilt upgyrade

on J(he o‘hr\e\r hand




{’\ncre are move o %\ons...
P

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
to use IPv4




Existing network deployments continue
to0 use IPv4 — ne chancﬁc {‘he\rc C\rom e

Dua| <facy P\an

New networks will have to use IPv4d




New networks will have to use IPv4 —
buJ( the wou[d have 1o do that undev the Dua\
< ac\(_ an AWy, s ne chanae theve either

We are going to have to make IPv4 last
past exhaustion, coupled with intense
use of NATs




We are going to have to make IPv4 last

vast exhaustion, coupled with intense
use of NATs — ne chanae theve erther (—\\rom

what is needed with the Dua| Stack fransition/

Failure Options

What if IPv6 doesn't happen?

Existing network deployments continue
to use IPv4 — ne change Theve

New networks will have to use IPv4 —neo
chanoe theve either

We are going to have to make IPv4 last

past exhaustion, coupled with intense
use of NATS — ne change theve e\l(hcr./




If IPv6 is NOT the answer then. . ==

Plan X: IPv4 for ever

aimweey—l DU L _doplesment
Serrdl

Persist with IPv4 networks using more
NATs

Making IPv4 Last Longer

Redeploy "idle" IPv4 addresses?

Not every address is "in use"
End host uj(\k\%al(\on \ede ol addresses are estimated to
be avound % — 20% of the addvess POO‘




Making IPv4 Last Longer

Redeploy "idle" IPv4 addresses?

Not every address is "in use"”

End hosl( U \L\%«Jﬂon \e\le = udd\r69969 ave esl(\mal(ed J(o
be avround 5% — 20% o J(he address poo

So could we flush more addresses back
into circulation?

Making IPv4 Last Longer

Redeploy "idle" IPv4 addresses?

Not every address is "in use”
End host uj(\k\%ajﬁon [edc ol addresses are estimated to
be around sZ — 20% of the address POO‘

So could we flush more addresses back
into circulation9
S(fé bot it J% wil| Take meney (and maybe mavkets) fo fush

em out/




NATs on Steroids?

We need to get really good at NATs ..

Fun new products to play with:
carvier scale NA TS deep n the network
couﬂed Wi Porj(——ruj('\on'\mﬁ o@ end
cusTomeyrs ¢




Standardise NAT behaviours to (U
cone behaviour aj|ow aPP\\ca on
detevrminism and magimum addvress / POYJ(
uti[ization

Smarter applications with rﬁreaj(e\r
levels of contert d\ecoderlj, M| —par
vendetlous, and adaptive Para“e[s!\m




NAT Putures

Are NATs just more of the same?

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

vhow (v can NATS scale?

vhow comﬂef can wWe 6CJ( v\\\{'h h\\é ACJMOV\L?.

NAT Futures

Are NATs just more of the same?

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

vhow (v can NATS scale?

vhow comﬂc% can we rﬁcjt with thie ncl(wor\(j.
Ave we wijing to find out?




Numbers, numbers, numbers )

Assume J(hﬂj(:
dua| stack. transition wil| ake a (\urj(her lo years
the zﬁ\rowl(h pressure for network connecjm'\ltt} wil| alevaoe 200
m\tk'\on new connechions PCY cavr
All oy owth wi|| be using Pt
Cavvier Grade Nats achieve alevage o? so% address u‘N‘\%aJ('\on
e \c\encl} with a|ewance of woo pevis pev customer

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

1

within a pool of 4 /8s !

Bul( v\\haj( ﬂbou‘\' J(he nC%J( o L}ewﬂ.
And the nett 107

And ...




Maybe that's pushing NATZ a bit too (ar

\A)haj( oj(hcr OP‘hons do we have?




If IPv6 is NOT the answer then...

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

huh?




Application Level Gateways!

Remembevr {'hem?




Is there something about
networking architecture
evolution lurking here?

cveut r\e'\’wo\r\«.'mg
shaved caPubﬁc network with embedded uP?kicaJ(\ons
é\mP\c ‘dumb’ PcriPhC\rals




Is there something about
networking architecture
evolution lurking here?

civeut nc{'v\\av\r.'\ng
shaved caFab\e network with embedded uPP\\caJ('\ons
simple ‘dumb’ peviphevajs
packet netwerting
9\m‘>\e dajfa@rum networl
comﬂei host network stacks
9im\>\e uPP['\qu(ion mode|

Is there something about
networking architecture
evolution lurking here?

c'\\rcu'\"( /\C{Wor&_'\nﬁ
shaved capable network with embedded aPP\‘\caJ(\ons
simple ‘dumb’ peviphevals

Pnc\:.ej( ne‘\'wor\c.'mg
9im\>\c dujmq)rum nefwork
COMFkC‘/‘ hos‘k nc‘kwov\ﬁ. 9‘&%\(_9
9'\m{>\e aPP\'\cu‘hon mede|

'\de/\‘hh} r\e‘hork'\ng?
sete of 9-‘"1\’\5 dajmgram networks
tocﬂ‘l’or——bﬂécd host network stacks
'\dcnl(ij(t}——bascd uPP\'\caJ(\on OJe\r\al}s




huh?

Do we undevstand enouoh Yo bet the entive
Cuj(uve oC the ternet on 9cal'm the
ne%v\\ovy_ based on ‘h’)\s ‘hﬂeor o c
edo\uj(\on o(»\ neJMor\(_ avchitectures?




?oes\b\l}

And we may be head’mg down J(h'\e Paj(h al\rcudl}.




For example:
Use the 3G approach - IMS

= IMS is an architecture of
application level gateways

» front-end proxies act as agents for
local clients

» applications are relayed through the
Droxy
» no end-to-end IP at the packet level

Yes, it's ugly!




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 Lyﬂch CTo Verizon, 2o A’Uﬂdé]t 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."
® Randy Bush, INET '96

m 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 you

» Which BTW means that the system needs this information too

m 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

dy ical 21 ha
= See hiip:/ 4-5 /

Dave Mct}e\r, NANOG 33

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:
Cscatﬂ“"mﬁ r\e{'\«\or\c. cog{',
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have these alternate options..
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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:
esca\aj(\r\g nefwory cost,
esca\aj(\ng uPF\'\cuj(\on com‘)ke‘/-ij(l} and C\rﬂ@\\ij(l}
masa\\)e\l} veduced Qe*/i\b\[\lﬂ} of nefworks and their use,
the demise o(-\ innevation n communications seviices
massiely ncreased visks of (ajure
usev capluve bl} {’hc cavvier

a Ye'l'ur/\ {'o ‘\'he d\sma\ economics o(-\ \)e»rl('\ca“l} in‘l’etﬁrﬂ"’cd
carvier monoPol'\es




lo this what we want to see
COY J(he \n{’erne‘w.

No‘k MC.’




\ hope that Ve shown Yeu that theve ave oPJ(\ons for
s ndustvry that de ‘ne include the universa|

ch\ol}men‘k o(»\ (BN

And some sectovs of thie indust may, wel| Prefev to
see a\l(cw\a We outcomes heve J(L&aj( vebuild theiv Pasl(

~greed ofovy

?Z\ghjr now individua| shovt teym intevests ave leading
'hne \AJ(CW\CJ( ‘kov\\a\rds co“ecj('\\)c \omﬁ J(os\rm sub—
OP%\W\G\ oJUlcomes

At come Po'mj( Jery seon the Wternet wi| need some
c%j(crna\ '\mPcJ(us Yo vestate shovt term intevests to
a\'\gn w'\{‘h common \onge\r J(e\rm Oblecj(\des




\(—\ we v\\anj( BN J(o MPPC"‘ we m'\zﬁhj( need a
\a\ro)c Yick n the vear to o)cl( vs 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 last
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 (»\a\\ure \9 not an 11( o Jﬂon that \«n“

seyive ouyr on e\r eresls

oPero\i\ng a cu\)a e, e@ecq(\de and

nnaevafive commumctﬂ'\ons secloy

Failure to adopt IPv6 really is an
option here

*«Fu“(u} de\re u\aﬁed Cnd\\ronmenj(é do

NECESSAV) l1_ MAaLE J(he v\\\sesl(
choices — Ths

ndusTry may need

90{’?3 udd\J(\ona\ app 1ed \m eJ(us J(o

66 eve.




Thank Liou

cﬁ'\h@ a\)nic.nej(




