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We had a plan ..

IPv6 Deployment
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Now what?

Some possible scenarios:
. ?J\P'\d WPie dcﬂo?menj(
» Pevsist n vl nefworls Using move NATs
» Address mavkets emevaing for Pud
. ‘P\ou‘hn@ (v\\raq)men‘bl(\on
s W6 transition

Faith ?
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Scenario A:
It's simply a Matter of Faithf

The "lets deploy IPv6 now!"™ option:

“The ‘5\ob“\ \/\J(CY/\C*, v\\\‘\‘h move J(han \F b\tt\on
Users, A Simi|av pepuja 1on o(\ end hosts, and
hundreds of milions of vouters, firewa|s, and
biljiens of [nes of con \quralion codes, and
hundvreds o? n{\“\oﬂé o ﬂnc‘\“ﬂ\rl} 9UP\>OY{'
systems, whevre on L} Qa Je\rl1_ sma|| prepey \on
ave Ve awave, , ave al| upgraded and fie|ded to
wovy with VG in {‘he ne*/J( 722 dﬂ‘jﬁ, and
complej(e\t} quij(s a| use of Wik n Ro days fime.

Faith and Reality

BG and FAS T don"k' oe ‘\'ocbe‘hqer!

Its Just Business:

= This entire network is customer
funded

= And customers have absolutely no
clue what this IPv6 stuff is about

= S0 they are not paying for IPvé6
deployment!

New Markets for IPv6?

The Universe of Tiny Things?

The world of billions of chattering devices
unleashing new rivers of gold into the IP
industry?

Or is this Jjust the economy? There is no new
money and these billions of chattering devices
will generate much the same revenue as we have
today

So we have to cram all these billions of new
devices trillions of new packets into the same
money that we have today.

technology leverage will make tomorrow's networks
1,000 times CHEAPER to deliver an IP packet than
today's network?

Or have we reached some limit to the economic viability of

communications that imply that ever smaller valued transactions
can't be sustained over ever larger networks?




Business Realism

So far IPv6 is a dismal business
failure on the supply side
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Business Realism

So far IPv6 is a dismal business
failure on the supply side

e ado?l(\on \reFrcsan(s the mawﬁ'\na\ \ocnc(\\l( ofa
PVCHL} Minev *CChr\O\i?&chamﬁe change with | the
\

cosls OC a ma'\or Cor uPzﬁ\rude

No da\uab\e new mmr\uej(s ave cﬂ:oscd

No \ncrcmer\‘\’a\ o‘)evﬂ‘kor ovr consumeyr bCr\eC\Jr

No caPab'\L\lﬂ} for \ncrcmenjml d'\sﬂacemc.qj( of sevvices
No J\sib\c ‘ewkl} adoPJ(e\r’ vewards

No H\gh sk Jenture caP'\Jmk buc\r_'mg

Scenario B:
IPv4 and NATs

The "lets Jjust use more NATs"
option

Can we conj(muc l(o dcﬂai move NA s %o bee
the Wtevnet on Pt — '\nde(\mij(c\l}?

P




NATs on steriods

= Incremental piecemeal deployment is Jjust too
seductive to ignore!

éh'\ﬁ <P in?\rasl(\rug(we {o F\r'\dajfc addvess \reakms

My J(\—- eve| NAT deployme J(; bol(h aJ( l(he cusjfo ev edoae and
Wi tv\ J(‘hc \kéP ncl(wg}r\_lim ; - E

Tun new P\rOdch(e {o P\at} with: cavvier scale NATST

New lorms 0(\ P\roducjr d\g\e\renj(\ul(\on {o rcP[nce the 2o
debacie : premium higher margin F\roduc 2 without RATY

Scaling NATs

Let incrense our use ol NATS b\} adding NA TS nte the netwerk
{abvic as wel| as on the edyes

W which case we'|| need Yo address the (\O“ON'\mﬁ \ssues:
ne e‘/l\sk"\/\ voducts
ne ur\dC\fé?ﬂ/\d\n@ O(—\ NAT behaviours
nel enough pvrvate address space
cuPacd’ / 9Feed o(: he NAT
uncev am binding J(ab\e behaviours
C\r\l(\ca\ Fomj(s OC Cu\[uve / ulnevable Pomj(s op attacy
NAT / DNS intevaction
AFP[\qu(\on behaviour in the face of cascading NATS7
price esca\aj(\on o[ Pyt addresses

NAT Futures

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

thow [ar can NATS scale?

At what point te application |eve| oateways |ook viable?
thow complert can we aet with s netwov?

Ave we wiljing to find out?
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Scenario C:
Transition to IPvé6

» IPv6 is not backward compatible with
IPv4 on the wire

= There is NO IPv4 / IPv6 switch

= S0 its "dual stack" or nothing

Either dua| stack in the host, or dua| stack via
PYO%OCO\ rﬂns\ﬂ"(m@ P\rO‘Ae9

Double or Quits?

= Dual Stack transition is an "and" proposition

We a case o(\ Pyt and Pue
Deouble the (Un and double the cost?

= But for how long?

So we need 1o 9‘\’\(6%{: oot ou‘\’ J(o encempass ‘{'ano\r\row's
\nj(cw\e , and The dat}a ev, and ...

Us\mﬁ LORNATE? L and rvm\r\_e‘ks Qov vl addvesses?

Is this viable?

Wi| this QL} or s \J(‘ \ugj( ancther ekwa\ec of \rCPkac\no_)

oP 1Mism oVey \reﬂk\ l}

Where Are We Now?

rhow much VG i “out theve?




Where are we now with IPv6? g

Using dual-stacked web server
stats as the basis of the
measurement, IPv6 use is
approximately 0.1% of today's
Internet

which is about the same P\acc we weve Four
Yenrs nge

Where are we now with IPv6? §

Fivewa|ls and flters?
CPE DSL modems?
DSL P\roducj( 9u‘>‘>o\rj(7.
AAA 9UPPOVJ(7.

?louj('mrﬁ 9UPPOY'\4.

What Can We Expect?

Some \asj( minute Pan\c on
the address policy side/

Making IPv4 Last Longer

s Not every address is "in use"

End hos uj('\\i%ujtion levels o addresses ave estimated o be
avound 5% — 20% of the addvess Poc\

= So could we flush more addresses back into
circulation?

Yes, but yeu \rcuul} won't ble it




What Can We Expect?

ouseleeping and Auditing o eisting

nefwovys

Some clean\mﬁ out oC the dusj(b} cuPboa\rds
fov old unused Pt address space

Eenumbcr‘mtb ﬂ“ NAT—covevred nej(v\\or\_s
nte P\r\daj(e addvess space to a||ow Pub[\c P
space o be used in pY e networys

What Can We Expect?

Pricing of Py addresses

cerices that \reo[uirc Pub\'\c Wyl addresses to
atteact J(w'\(r Premium

Emevojng mavkets in 1PU address *\fﬂd‘\f\@ as a
means o(\ \redsl(\r'\buj(\on o(\ addvesses bclmcen
Prou'\ders and corPo\rﬂj(Cs

What Can We Expect?

Cost pressuve P‘aacd on new dcﬂol}menj(s

e*/-isj(mg de‘)\ol}meﬂ{'é sit on Pud
ne pressuve to 9h'\ﬁ to dua| stacks

new deﬂot}menj(s need J(o 9\)‘)‘)0\(‘\' dua[
9‘%ﬂc\r_ with inJ(ensixJe NAT and NAT—P T use
J(o connecj( J(o \—P\JJ( netwovy base

What Can We Expect?

new \PVG dCP\ol}anJ(s wi|| need NAT—PT
g\ronj( ends

Limited (unctionalit
vhigh firagfity and vulnevabifity

DNE and Networ) 9ecuvij(u} is blown/




What Can We Expect? e

\Cal| else (ails we can use M o vebuild the
\AJ(C\MCJ( as a co“ccj(\on O(—\ h\fﬁh—-v\\a“cd
opvdens with constrained ntevconnection

And mal}bc {‘haj(’s Prec'\se\l.} v\shaj( some o(»\
e [a\r@er '\ndusjwb} ucj(ors v\\ou\d Pre(\er

What can we do?

What could be useful
right now is ..

= Clear and coherent information
= Appreciation of the broader context

= Some pragmatic workable approaches

What could be useful
right now is ..

= Clear and coherent information
= Appreciation of the broader context

= Some pragmatic workable approaches

And an admission that @\\\uve S an QFJ(\OA: some transitions
are not ‘natora| for a devequlated \r\duslﬁrl}.




What should we preserve?

The Internet:

*—Func{'\ona[\J(l} of uPP\\caJ(\ons

\hab \J( O(»\\rou no)

Ca ub:tj(t} to 9u9\Lam continued @rowl(h
\n{’cgv\l( Y4 o(\ the nefwovl m@rus{’vud’uve

If we can!

The Fine Print

It is 1likely that there will be some disruptive
aspects of this situation that will impact the entire
industry

the Sviginal fransifion P[w\ is & business {aijure

‘(CéotulY\OV\ opjm\s (\mluve 15 new geing e be J(o%h

This will probably not be seamless nor costless

And will probably involve various forms of regulatory
intervention, no matter what direction we might take
from here
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Coping with Crises

And heve!

Relisionism
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