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Sorry



Hej!

Hello



Hur manga

How many



IPVv6



presentationer

presentations



har du sett

have you sat through



de senaste 10 aren?

in the last 10 years?



207

do you really want me to translate this?



2007

c'mon - I'm not doing this one



2,0007



Har du inte sett nog?

Had enough yet?



Vill du verkligen



SE

want to sit through



en till

yet another



trottsam

mind numbing



presentation

presentation



om

about



hur IPvo kommer bli

how IPv6 is going to be



gggggg



battre

better



snabbare

faster



and shinier?
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Inte jag heller.

Neither do I



Lat oss prova

50 lets try



nagonting annat.

something else.



ok"?



Efter 10 ars

After 10 years



vantan

of waiting



pa ett IPv6



Internet

Internet



har vi inte lyckats med



nagonting.

nothing



50 today



lat oss borja

let start off



med ett annat ord

with another word






Misslyckande!

failure!






Usun| disclaimer stull:
Al the bad ideas here are mine (GeolD).

Any good ideas probably came from
someone 6‘96 ﬂ'\'\(\\ﬁ-)/
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That's 15%® November 2010

http://ipvckpotaroonet






That's a highly uncertain s Q8
prediction - it could be out T NG
by as much as 18 months "

We can’t mede| changes in demand due to:

-Panic — \asj( minuj(e vush

NCN’POl‘\Cies — 9\)(5669‘\"\0{\9 on “rcsewal(\ons” o(»\
remainino) addyess space

Change o velative Ypuk / PV6 demands

And mode\\no_) u»’\ce\r{'ﬂ(\»’\lﬂj~ due {'o:
h\gh\b} cyewed data used To maje Pro'\ecj(\ons



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



\A)haj( 'S J(he vsxovsj( case’



12 months from NOW



\Mhaj( J(hen?






We had this plan ..

IPv6 Deployment

Size of the
Internet

< Pye Tiransifion using Dual Stacy

IPv4 Pool
Size

v

Time



what’s the vevised Pl“""?

IPv4 Pool Today
Size

Size of the
Internet

IPv6 Deployment

Time
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If IPv6 is the answer then...

Plan A: its time to0 move!

“The S\Ob“t 'ml(ewxe{’ adoP{’s [N unidcrsa&\;}
befove Janvavry 2009 and comﬂej(e\l} ctui S a“
vse of Pud wgk belove address Poo\

C%hﬂusk"\on occlY S






If IPvée is the answer then..

Plan A: its time to0 move!

The ofeba| Wntevnet, with move than |3 biljien
JUsevrs, o 9imi\mr Popu\a 1on oC end hosts, and
hundreds of milions of vouters, firewal|s, and
bijjeons op jnes 0(\ con \o_)uvaj(ion codes, and
hundveds OC mi“\ons o unc'\“mr'-} 9UPPOYJ(
systems, wheve or\\l} a Jery sma|| pre ovtion
ave Ve awave, ave a|l upayaded and (lelded ‘o
wovy wiJ(h [BNZRY J(he nell oo dwjﬁ, and J(hen
corqu\eJ(e\L} ctuij( a| vee of P n 20 dmjﬁ laj(c\r.






B‘él and “‘FAQT dor\"" 0)0 -\'063{103\(./



If IPv6 is the answer then... © =~

Plan B: Dual Stack

Lcisure\t* BN de{)\o!}mcun{’

and
’Pe\rs'\s"( vdij(h ‘D\)t—% NE vdor\ﬁ-f? us'mo) move NA s



If IPv6 is the answer then...

Plan B: Dual Stack

Male 1PVt worl Using meve ntense levels o(»\
NAT deﬂot}men{' N new P\rod\)c%s and seviices
Cor as \ono_) as the e*/»isj('mo) deP\Ol}ed nej(v\\or\f-s
conj(inue {’o Jse TP04



Ths may Jm\(.e v a decade



oY '\'v\\ o]



If IPv6 is the answer then...

Plan B: Dual Stack Doubts

So \Q ‘\-P\h—\— > Q necessi% (»\or J(he nef'\' lo or 20
L}ea\rs, whaj( e%acj(\!'} P [N 1738 \ro\e heve’?

wha‘k immediate mavaina benegj( = objm'mcd (»\Yonq
{’he add‘\{'\ona\ coé? o deP\oLJjncb PVe n a
networ\Z






whu} ave we hevel



Its Just Business ..

This entire network is customer funded

- Bvery 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 IPv6é for free

We appear to be 9eriou9\'1 voed@cd./



Or Business Fallure?

[N adoFJ(\on olers al| the mavojna|
benegj( o(»\ n PYC’H’ Y minov techne gy
change chanoe V\\‘\'hﬂ a“ {'he cos%s and
d'\s\ru‘D{"\on OC ) ma'\O\r QOY\L\\G’ uPo)\rade



On J(he o‘\'he\r hand — J(he\re avre move oPJ(\ons...



Whﬂj( OPJ(\Ov’\é COY J(he \r\‘\’e\mej( 'S Cuj(uve 6{\9‘\'
that do not necessw'\[u} nclude the univevsa|
ﬂdo‘){"\on o(i ‘D\}(pz



The Failure Option



The Failure Option




The Failure Option

What if IPv6 doesn't happen?



The Failure Option

What if IPv6 doesn't happen?

Existing network deployments continue
to use IPv4d — no chur\o)e {'he\rc

New networks will have to use IPv4d - ne
chanoe theve either

We are going to have to make IPv4 last
past exhaustion, coupled with intense
use of NATs - no chur\o)e {'he\rc cijfhcv!



If IPv6e is NOT the answer then..sm

Plan C: IPv4 for ever

artt
Persist with (BN ,\CJMO\(\_.; us'mo) move NA 1o



Making IPv4 Last Longer

Redeploy "idle" IPv4 addresses?

Not every address is "in use"

End host uj('\[\%aj(\on levels of addresses ave estimated to be
avound 5% — 20% of the addvess pee

So could we flush more addresses back into
circulation?

Yes, but it wi|| taye meney and maviets to Qush them out!



NATs on Steroids?

We need to get really good at NATs ..

Fun new PYOdUCJYs J(O P\ﬂ'j. Ni{'h: cavviey cﬁrade NA‘T&Z

Mu J(—— eve| NAT deplo en{' bo{'h aJ( {'he cu J(o e
cd(\ﬁ; ar\\d N‘&'hr\'m the \‘;LP%?;JM;V\L o

éjmndmrd\sc NAT behanouvrs J(o (—\u“ cone behahvouy
a||ow aﬁ(?\'\ca‘{"\on determiniem and matimum addvess /
b

For{' J %ﬂ'\'\on

Load aPP\'\caJ(\ons v\\iﬁ @reaj(e\r levels of contert
disco\le\rlj, rufTi—par L}\rendc%dous, and adapTive
Fwa“c\'\sm



NAT Futures

Are NATs Jjust more of the same? Is this the
"safe" option?

how (\w can NA T 9601\67.
How com?t@‘/» can we 6@% with this networZ
Avre we wiljing to (ind out?



NAT 1imits?

Recent studies on application behaviour:

APP\icaJﬁons use Fwaﬂe\ cessions To impveve PerCormﬂnce
Each hos{ needs an alewance of oo - 200 Porl(s (ov the
move e)tl(\radao)anl( anLicaJ(\ons

Each RAT P address can sevie zoo hos{s, oV r\qﬂljbe \eo
customers within the framewevk of efisting application
behaviouyrs — V\\‘\{’hou{’ cveuj('\nfb oo much havoc/



Numbers, numbers, numbers

Assume that:

dual stack transition will take a further 10 years

the growth pressure for network connectivity will
average 200 million new connections per year

All growth will be using IPv4

A N\ cou\d seviice around G mi“\on customers '\(,\ You acheved
\oo% Pac\r_i/\o) densi{’!} with NA TS



Numbers, numbers, numbers

Assume that:

dual stack transition will take a further 10 years

the growth pressure for network connectivity will
average 200 million new connections per year

All growth will be using IPv4

A N\ cou\d seviice around G mi“\on customers '\(,\ You acheved
\oo% Pac\r_i/\o) densi{’!} with NA TS

Thajr’ s | BiLLIoN connec{'ed PCOP\G behnd a 9\»/\(5\6 /&



The addvessing requivemen‘ks (»\O\r the nett o Years 0(»\
\n{'CW\CJ( o_)rovss{’h NOU\d be Posé\b\c wij(hin a POO\ og A/
s /



BUJ( whaj( abouj( J(he »’\Cfil( \o L}ea\rﬂ



And J(he neij( PYA



And J(\qé: ne*/»J(



Mau}be that’s pushing NATS oo %



\Mhaj( oj(he\r OPJ(\ons do we have?



Plan X: end-to-end IP is NOT the
answer elither!



huhZ



Application Level Gateways!



For example: 0’
Use the 3G approach - IMS

IMS is an architecture of
application level gateways

s front-end proxies act as agents for
local clients

= applications are relayed through the
Proxy

= n0 end-to-end IP at the packet level



Yes, it's VERY ugly!

Service/Applications Layer

_______ IS Session Signalling

'S User Plane Data m

SPDF/ A-RACF

Transport Layer



And YK atso 9m6“9...



Maybe it gets even uglier!

“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 Ll}nch C 1o Nenton, 2o Aurz)uej( 2008



Buj( S 9omejfh'm deePe\r abou{'
ne{'vs\ov\e.'mg) a\rch'\?ec{'uve e\!o\u{"\on

\uﬂ_‘\ncﬁ heve behind the u:j‘me%?

cirecuit networking
shared capable network with embedded applications
simple "'dumb' peripherals

packet networking
simple datagram network
complex host network stacks
simple application model

identity networking?
sets of simple datagram networks
locator-based host network stacks
identity-based application overlays
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So - | hoPe we have shown l}ou {'haj( BN
e not necesSavy ouj(come, and that
theve ave pai\ure o‘){"\ons.

And some 966‘\'O\r9 o(»\ ‘\'\mé ‘\v’\dk)9{'\f'1_ Mﬂ'}
we“{ P\re(»\e\r to see a\J(e\maJ(Ne

=gV comeé./



wWhe de you ca 7
Y “ éghoé'h)k)9'\'6\f97.

But lets think about you and us as
users of the Internet

These alternative options represent
a pretty dismal future to the end
user of:

= escalating cost,

= escalating application complexity and
fragility

= massively reduced flexibility,

» stuff going wrong - massively increased
risks of failure



Is there some economic factor at
play here?

Right now individual short term business interests are
leading the Internet towards collective long term
suboptimal outcomes

At some point very soon the Internet will need some
external impetus to restate short term interests to
align with common longer term objectives

\C we V\wmj( ‘D\)(p {’o haPPen we mizﬁh{’ need a \a\roje \r.\c\. N

‘hne vear Te ael vs evel



But what could be useful
right now is ..

= An appreciation of the broader context of
business imperatives and technology
possibilities when confronting imminent IPv4
exhaustion

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

An ap \rc‘ciaj(\o Wie 9Jr\ cP\rcsan(
ovoes sy o \on o a|| the petent
Utures



Fully deregulated environments do
not necessarily make the wisest
choices - this industry may need
some additional applied impetus to
avoid the failure option.

We may need a 1little push to sese
an IPv6 Internet emerge from this
particular mess!

Many kinds of "pushes" exists; statements; economical incentives; public sector
as procurer and buyer; and (if nothing else helps) regulation.



Tack

Thank you



éleogj x—&ous'\'on
oih@apnicnet



