Tomorrow’s Internet

A Wighly gersonal (and sowmewhat opwnionated) view by

G eoll Huston,
APN\C



The most profound technologies are those that
disappear. They weave themselves into the
fabric of everyday life until they are
indistinguishable from it...

- Mark Weiser 1991



So how should we look at today’s Internet?

Is the fascination with mobile devices merely a temporary
consumer fad, destined to be replaced by the next cool
technology item?

Or is this an instance of a profound technology change that
will bed down to be a part of our everyday life for many
years to come?
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; To try and answer this, lets try and put this
| question into some broader context of the

8 Computers
Networking
Communications
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The Computing and Comms Evolutionary Path

1947- The Transistor
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The Computing and Comms Evolutionary Path

1964 1BM 360 — commercial computing
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1985 — Appletalk
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The Computing and Comms Evolutionary Path

Instruction Decode and Prefetch Unit

Branch Predictor
Integer ALU

Registers

Code Cache

Q ~ Execution

' Floating
32-hit  Point
Busses Unit

64-hit Bus

Data
Bus Interface Level 1 Cache  gache

1993 — Intel - Pentium processor



The Computing and Comms Evolutionary Path

1993 — GSM



The Computing and Comms Evolutionary Path

2007 — Apple’s iPhone




Today’s mobile device is a digital device that has the computing capability of a
laptop device, with the form function of a mobile phone or small tablet.
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It is an Internet-connected device with
a general purpose browser* and a
full** set of media capabilities

* Yes, WAP was a hideous mistake. Hopefully we’re over it now!
** Depending on whether you buy into Apple’s denial of Flash for iOS or not!
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The Internet is now anywhere and everywhere

f

l Its tr|V|aI commonplace and bIends into all our activities
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Telephony Networking
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IP Networking
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IP: Occam’s Razor applied to Networking
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IP: Occam’s Razor applied to Networking

W\A‘, was \P been o0 effective?
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But - is minimalism
sustainable?
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IP was Jjust so simple..

Version | IHL Type of Service Total Length
Identification Flags Fragment Offset
Time To Live Protocol Header Checksum
Source Address
Destination Address

Options

Hop—by—Hop SYoteless Qoerz\m%

Doctogran “Franseission

End—To—End data integrity

Decoupled resourte tanagement; Topology tanagement



What could possibly go wrong?
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What really needs to work.
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Where Yo Sfrom here?
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"We are now living in a post-PC world"

Apple’s Tim Cook, March 2012
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Tomorrow's Users and Usage

Gartner Says Worldwide Media Tablets Sales to Reach 119
Million Units in 2012

br Approximately 35 Percent of Sales

pridwide media tablet sales to end
2012, a 98 percent increase from

er, Inc.

78% CAGR 2011-2016

tablet operating system (0S), as it is
de media tablet sales to end users in
oft-based devices to this market, and
ire, Apple will continue to be the

10.8 EB
per mo

Exabytes per Month

4.2 EB
per mo

per mo :)frfnao per mo Forb es - Real Time Popular Lists Vide

+18 posts this hour 89 Cliches For MBAs The World's Billionai Sell Yo

2011 2012 2013 2014

TECH 4/24/2012 @ 4:40PM 32,913

Apple Results Top Estimates as
iPhone Sales Soar |

L Source: Cisco Visual Networking Index (VNI) Global Mobile Data Traf
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WS a wobile world!

2011: 270 million mobile units shipped

Factors:

Production volumes are bringing down component unit cost
Android is bringing down software unit cost

No need for new content - leverage off the the existing web
universe of content

Shift away from the desktop and the laptop by the
production industry seeking new markets for their
production capability

Assumes an abundant minimal common network substrate



Apple's Numbers

iPhones:
* Q3 2010 : Apple shipped 8.4M iPhones
e Q3 2011 : Apple shipped 20.3M iPhones

— Added 42 carriers and 15 countries in the quarter!

iPads:
* Q3 2010 : Apple shipped 3.3M iPads

e Q3 2011 : Apple shipped 9.2M iPads
— “every iPad we could make has been sold”

Q3 2011 profit: SUS 7.3B
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all expectations. It rackedup a
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billion. Apple’s share price hi PPE d 3.3M iPads
jumped on the news, vaulting

itonceagainoverExxonMobﬂ hlpped 92|V| iPadS

to become (briefly) the world’'s
most valuable listed company. uld make hac -

| . _cax ol SUS 7.3B And QR LO\I\ \:\-\0\5

v VBT

]
~
E—\

>

BiB



‘ Apple's saies

% change on previ g e ] s
» change on previous Year [, mper of
i units,mj

L
£y - 0 + 50 100 150
iPhones

e A . M ‘\?\'\O«!\QS
l. 2] shipped 8.4 iPhones

iPods 15.4

e shipped 20.3M iPhones

Apple’s earnings for the last _
threemomhsofmnsurpassed s and 15 countries in the quarterl

all expectations. It rackedup a

record $46.3 billion in sales for \SM \PQ&S

the quarter and more than

doubled its net profit, to $131 l .
billion. Apple’s share price hi PPE d 3. iPads

jumped on the news, vaulting . .
it once again over Exxon Mobil h Ippe d .2M IPa d S

to become (briefly) the world’'s
most valuable listed company. uld make hac b

| . —ewa piuUlIl )US]/{B And QR ?’O\I\ \:\-\0\5

eNeO Sl

37.0

2 [x] L2



900

800

700

600

wn
o
o

IPv4 Addresses (M)
D
o
o

300

200

100

2005

C opwng vt Dewana

2006

Global IPv4 Address Supply and Demand Estimates

2007

2008

2009

Year

2010

2011

2012

2013

2014

e=0=Supply
es=Demand

Shortfall



RIR Address Pool(/8s)

Copwng witw \PVH Adaress Exwaustion

RIR IPv4 Address Run-Down Model
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RIR Address Pool(/8s)

Copwng wibh \PVE Address Exwaustion
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10 Years Out?




My gersonal view.by 2022

The Internet will be all IPv6 by 2022!

— There is no extended afterlife in store for IPv4

* CGNs also have near term limits under intense scaling
pressure and ALGs break just about everything!

* There is no room for more than one protocol - Look at
what happened to DECnet, SNA, Appletalk, X.25,...

— There is no afterlife for MPLS, VPNs, QoS, NGNs,
Multicast or SDNs either

* |Pis a minimal value add to raw bandwidth:
Packet quantization of the bandwidth resource
Routing to maintain simple shortest path topology

* Everything else is an overhead



My gersonal view.by 2022

Or there will
— because a

oe no more Internet by then
| the CGNs, ALGs, CDNs in the world will

not hold the Internet together for 10 years of
intense growth pressure

— And because one common protocol platform, one
common address space, one common hame space

is a brittle

state, it will fracture and splinter under

adornment pressure from both vendors and

operators



My gersonal view.by 2022

If we still have one Internet, radio spectrum will
become even more of a scarce and highly
valuable asset

well it is already, but the competition for spectrum
in highly populous areas will continue

Fewer wide area services - more cellular / femtocell
services backed by fibre backhaul to improve
spectrum efficiency



My gersonal view.by 2022

Cloud / Data Centre services may well be at or
after their peak by 2022

Innovative competitive pressure at this time may
well come from highly distributed systems that do
not rely on intense concentrations of computation

and information storage
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My gersonal view.by 2052

This is extremely tough!

very little from the world of 1992 is still with us
today

very little of today’s environment will be persistent
for the next two decades

Why?



As dne face of Yechnology adoption gets {aster
we cycle dwrough successive generations of
Yechnologies ot ever faster rades
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What's shaping our future?

We need Yo Ythnc obsout o ?os‘\”PC wor\d here co«v\?w\’a‘\’lon,
storage and communications ore ol obundontt commodities, T¥e
nnovative Services and applicoctions that vl shope viach of the
Trrrernets uture, And the tmost effective mnovotive force n
such on environment is open '\'eckno\o%;es, ond open soffiore n
porticvar, Ths olors imovators Yo ossume the entirety of the
current stote of the art ond WM from Fhere, Ths is Fruly o

?ov\'er‘éu\\ wode\
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mportont design principles Yo bear i vind .



Focus



Simplicity
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