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That's b'™ February 2011
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That's a highly uncertain . s
prediction - it could be out S NS
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We had this plan ..

IPv6 Deployment
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If IPve is the answer then...

Plan A: its time to move!
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If IPv6 is the answer then..

Plan A: its time to move!

The o)\Obal \ntevnet, with move than |4 bijjion
users, A simi|av Popu\a 1on o(\ end hosts, and
hondreds of milons of vouters, firewalls, and
bijeons O€ lnes 0(»\ cor\g\o)uva{"\on codes, and
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wovk with Ve n ‘l’he ne‘/* \2o daljﬁ, and {’hen
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If IPve is the answer then...

Plan B: Dual Stack

L.eisurekb} BN deP\ot}mer\J{

and
Pevsist with PV networks using move NATS



If IPve is the answer then...

Plan B: Dual Stack

Make 1PVt wovk using move ntense levels ol NAT
deP\ol}menj( N new P\rodud\'s and seviices (»\or ns
S(ono) ns J(he e*/ixsj(wﬁ deﬂoL}ed nej(woﬂ_s conj('mue

o Use ‘F‘H

The MGL} ‘\'ﬂ\f.c A decade ov {'v\xo



If IPve is the answer then...

Plan B: Dual Stack

So \(»\ ’D\h—\— 'S 0 nccess\’é Cor ‘\'\qe V\Cf'\' \o ov 20
years, what e%acj(\!.} s WVe 5 vole hevel

Nha‘k \mmcd\aj(e MAV AN beneGJ( = obj(aincd Grom
e add\Jﬁona\ cos? deP\oL}‘mcﬁ \PVG n a dua\
stacy?
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Its just Business ...

Ths enj('\\re nej(veor\. S cusj(omcr Cunded

Elevy Jendov 1o inj(enseku} Cocussed on meej(ing
cusTomer needs
Customers have abso\uj(e[u} ne clue what this PVe
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Or Business Failure?
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On J(he o{'her hand J(here aAre move oPJ(\ons...

Nhﬂj( OPJ(\ons Cor J(he \nj(ernej(’s (-\uj(ure e*/i\sj(
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ﬂdoF{”‘\on o(\ \—P\)(pz



The Failure Option

What if IPvée doesn't happen?



The PFailure Option

What if IPv6 doesn't happen?

E{\é‘\"m(ﬁ ne'l(wov\ﬁ. dCP\o mer\'l(é con‘\"\nue {'o Js€
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If IPv6 is NOT the answer then...

Plan C: IPv4 for ever

artt
Pevsist with PV networks using move NATS



Making IPv4 Last Longer

Redeploy "idle" IPv4 addresses?

Not every address is "in use"

End host uj(i[\%aj(\on levels of addresses ave estimated to be
avound % — 20% o the addvess Poo\

So could we flush more addresses back into
circulation?

Yes, but it wi|| Yake meney and mavets to fush them out/



NATs on Steroids?

We need to get really good at NATs ..

T un new Producjrs to P\m} with: cavvier 9ca\e NATS

Mu\J(\——\e\Jel NAT dep ou}men{'s both at the customer
edq)e and within the 1SP e wovk

Standardise NAT behaviours to LU\ cone behaviour
\'\ca&'\on de{’evmin‘\sm and matimum addvess /
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NAT PFutures

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

how Cmr can NA s 9601\67.
How com?t@% can wWe :5ej( with this networ\?
Are we wijling to find out?



NAT 1imits?

Recent studies on application behaviour:
APP\icaJ(\ons use Pwa“e\ sessions to improve Per(»\ormance
£ach hosl( needs an a“ov\\ance OC loo — 200 PO\A’é por J(he

move cﬁmdacﬁanj( aPP\'\caJﬁons
Each NAT WP address can sevie 2oo hosts, ov ma%bg \eo

customers within the c\mmev\\ov\_ O(\ e*/l\sj('mcﬁ aPP\icaJ(\on
behaviouyrs — V\\'\J(hou{’ crea{"\no_) {’oo much havoc/
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Numbers, numbers, numbers )

Assume J(haj(:
dua| stack fransition wi|| take a (\urj(her lo years

the o)\rov\\{’h pressuve Cov nel(v\\or\r. connecl(\d‘\l(b} N\\\ avevage 200
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Al q)\rov\sj(h wil| be using WPu
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Numbers, numbers, numbers , )

Assume J(haj(:
dua| stack fransition wi|| take a (\urj(her lo years

J(he 0)(¢>vd’h pressuve Cov nelrvdor\f. connecl(\d'\l(b} ““““ avevage 200
mi|ien new connections pev year

Al arowth wil| be using v

Cénate achieve avevaoe oC so% address uJ(\\'\%aJ(\on emcier\cl} with
ﬂ“ovmnce o(»\ oo Po\r‘ks Pe\r cus|omey

Could J(haj( 9ca\e ‘\’o \ b\k\\on cus‘\’ome\rs on A / 87



Assume {'hﬂjﬁ
dua| stack transition wi| take a further o years
the cﬁrovol(h pressuve (ov netwovy cormccl(\\f\h} wi|| averaae 200
mi|ien new conmections pev year
All ayemith wil| be using 1P
Cénate achieve avevage o(\ so% addvress uj(\['\%aj(\on emc\ena} with
a“ov\\ance og oo Por‘\’s Pev cus‘\’ome\r

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

|

within a pool of 4 /8s !



Buj( whajf abouj( Jrhe neﬁ( \o L}ews?.
And the nett 107
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Mau}be that'< pushing NATs a bit too (ar



\A)haj( oj(he\r on(ions do we have?



If IPv6 is NOT the answer thenm...

Plan X: end-to-end IP is NOT the
answer elither!
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APP\icaJ(\on Level égaj(evssab}s!



For example:
Use the 3G approach - IMS

IMS 1o an avchitectuve of aPP\icaJ(\on level
o)aj(ewal}s

(ront—end profies act as acﬁenj(s (ov |oca|
c\\enj(s

aPP\icaJ(\ons ave re\au}ed J(hrouQ)h the proy

ne end {’o end P aj( J(he Pacy.e{’ \ede\




Yes, it's VERY ugly!

_______ I*MS Session Signalling
I'MS User Plane Data

........
______
______

,:sgpp R5 I Transport Layer



But is something deeper about
networking architecture
evolution lurking here?

civeuit ne{wor\(.ing
shayred ca\Dable nej(wor\r. w\‘\’h embedded a‘)?\icu{"\ons
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Buj( do we unde\rsjmnd eneugh J(o bej( {'he
cnj(\\re (\u‘h)\re OC {’hc \AJ(CW\C{’ on J(h\s
J(heovb} O(»\ ‘\’he edo\u‘\’ion O(»\ AGJMOVY.

av-chitectures?
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Theve are opj(\ons that do not 'mc[ude the un\dcrsa\
dCP\ol}men{' og [N

But these oPJ(\ons vePrcsenJ( n PVCHL} disma| {Uture of:
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Is this & bit 1ike the economics of
climate change?

?li@hj( Now indididua\ 9horj( J(erm inj(eresj(s ave \ead'mo) J(he
\nj(e\me‘k J(ovsm\rds co“ec‘h\le \ong J(e\rm 9ub——o‘>J(\ma\
ovlicomes

AT some Po'mjt Jery soon the Wternet wi| need some
C%J(C\rna\ \m?@‘\\)é J(o resj(aj(e 9ho\r‘\' ‘\'CYM 'mj(e\resj(s
o a\'\o)n with commen tonger {'c\rm Ob'\ecj('\des

\C we v\\anJ( e to happen we m'\o)hj( need a \a\rq)e Wick
{'he veayr ‘ko oct Vs evel



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

?u“g‘t devequlated enlel'\ronmenj(f? do not necessay ;)‘Sr‘;\q\ue the »}e'\sesj(

otes — This ndus \rl} mut} need some addy \ona\ ed mpetus
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Coping with Crises
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Coping with Crises

And heve/

Revisionism
Ao\lcvb}

Acceplance

) o
Time




Coping with Crises

And heve/

Revisionism
%:o\lcvb}

Acceplance

) o
Time




Coping with Crises

ance

Aodcw}

Reisioniem

Time

»
»



Thank tjou



