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GDP Per Capita Spiked After Industrial Revolution
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Arkwright Mechanized Cotton—Spinning Process




Carlota Perez Model
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Every 50 to 60 Years Since 1771, a Technology
Revolution Has Transformed Society
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Carlota Perez Model

Age of Steam and
Railways

Age of Oil and the Age of IT and the
Automobile Internet

Industrial Revolution
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Famous Last Words

“‘By 1960, work will be limited
to three hours a day.”

John Langdon-Davies
British journalist and Fellow of the Royal

Anthropological Institute




Famous Last Words
“Where a calculator on the ENIAC is equipped with

18,000 vacuum tubes and weighs 30 tons,
computers in the future may have only 1,000
vacuum tubes and perhaps weigh 1.5 tons.”
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The First Multi-Protocol Router Helped Launch an Era
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ernet users increased to 2 billion-plus




Exponential
Growth of

Information
Technology
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When Machines Start Learning and Become Self-Aware

“What, then, is the Singularity? It's a future period during which the
pace of technological change will be so rapid, its impact so deep,
that human life will be irreversibly transformed.”

— Ray Kurzweil
THE




Even More Exponential Growth Ahead?

3%
i 4
1%
s e
1750 = 1850 = 1950 =>2000 =>2100
|

© 2010 Cisco and/or its affiliates. All rights reserved.

Cisco Confidential




“The factory of the future will
have only two employees, a
man and a dog.

The man will be there to
feed the dog.

The dog will be there to
keep the man from
touching the equipment.”




IT Extends Human Capabllltles
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The Consumerization of IT

GrOWth Of [__] Desktop PCs Smartphones
the gadget

Device shipments

Laptop PCs D Tablets

07 08 09 10 11 12 13

2005 06

Last year ~ 7.5B devices were connected to the Internet.
Cisco believes that will double by 2015 — to about 15B.

Source: The Economist
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Exponential Increase in Computing Power

company that designs chips -
for the iPhone and other
portable devices, chips
today are 40 times more
powerful than in 2000.

Source: The Economist



Exponential Improvement in Storage
By 2011 one TB (1,024 GBs)
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Global Shortage of Teachers
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“Blended Learning” Most Effective?




Shortage of Rural Healthcare Providers

but only 25%
of medical

VA® '\




TelePresence Between Pediatric Hospitals




Remote Dispensing of Medications
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The Vehicle Is Becoming a Node on the Network

Home Enterprise Web OEM Roadside i Grid
b b ‘ AW Y4 30‘ lf) b 1§ | iy -
Low Speed Network Wil AX Multlple 3G/LTE

LIN, Lo-speed CAN

Entertainment network

X-by-Wire/ MOST, internal WiFi

Safety Network Flexray

Wireless
in-car network,
Bluetooth, Low Power WiFi,

Smart Phone

RFID
U
* y_"l“*‘s _ — Collision Radar
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Increasing Exponentially

Traffic on the Network Is




o0 Billfc‘)"ﬁ DevicesConnecteg to ?ﬁe
Internet by 2020



340 undecillion
IP addresses

(340 trillion
trillion trillion)







Real-time Info from RFID and Wireless Mesh Sensors




Secure Wireless and Mesh in Mining
Logical Overview

Access Services Corporate
Network

- Option (1) 2.4 Ghz Access
- Option (2) 4.9 Ghz Points
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PCMCIA2404.9 Wireless Mesh
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Wireless LAN
Controller
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One Million Customer Transactions Every Hour

S New customer? Signin |

P
Walmart “1" @ Value ofthe Day | Local Ad | Store Finder =Registry | Gift Cards  Track My Orders | My Account | My L

Save money. Live better,

See All Departments (T ¢41] All Departments ®lsearch m ‘;_-3 My Cart(o)* " choo

i Now! FREE SHIPPING on hundreds of thousands of items. tesmwoe

ITe

Movies, Music & Books

Home, Furniture & Patio

Apparel, Shoes & Jewelry

s g L1E [1EVY IFdU

Toys & Video Games

With the stunning Retina display.
SHotts, Fitness & Qutdoors SMP iSight camera. And ultrafast 4G LTE.
Auto & Home Improvement
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Gifts, Craft & Party Supplies

Pharmacy, Health & Beauty .
Grocery & Pets

Tax Refund Online Specials
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igital Sky Survey

ta in first few weeks than had been
during the entire history of astronomy

—
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Home Downloads Projects Tech Notes About Us

The Universe as mapped by SDSS and WMAP

The Sloan Digital Sky Survey 15 a huge and important project to
map, In & guarter of the sky, d@s much of universe as s visible from
earth The 5055 releases data penodically, and will hopefully be
complete in a few more years

Download: sdssdwmap.zip (for Windows and Linux) sdssdwmap_mac.tar.gz (for Macs)
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Every week people spend
three billion hours playing
games online
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McGill's New
Spin on the
Game of Life




How Connected We Will Be by 2016

Every three minutes the gigabyte
equivalent of every film ever made
will be sent across the networks

There will be three times as
many devices connected to the
Internet as people on the planet
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More data was ”W@%I i/ ) §

created during any 48- i S mllil B
hour period last year
than by ALL of
humanity during the
past 30,000 years.



.1 Big Data

. data sets:
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We Are Reaching a Tipping Point

Hardware, software
and intelligent
networks are giving
us an explosion of
startling new
capabilities




“Slow
magic
ain’t
magic”







Every Sector Has to Transform Itself
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Pervaswe o
Communications

Is the new paradigm




The Network Is Now Critical Infrastructure




The Network: The Platform for Productivity and Innovation




Once Upon a Time, Organizations Managed
Their Apps and Data In-House...
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The Ford Motor Company went
down from 24 data centers to 2

The California State University

system went down from dozens of

data centers to 3
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Simplicity, Clarity, Lower Costs

Seventy percent of
corporate IT budgets is




BYOD.... Big-time

By 2015, employees will
buy (and bring to work)

55 percent of business
devices in the workplace




Enhagdced
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Queen’s University Belfast is working on
“body-to-body” wiieless networks




SEeEe what our network
can do for your human network.
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Teaching Geology Tomorrow

fisuallzing Geology Inthe

Fry wand

"

Visualizing Geologyln [he Field wilrAugmented Reality

By linkand

Field with Augmented Reality

¥ -~ : "l 7,‘
ng Ge
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(11 Tube
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Norwegian University of
Science and Technology —
Trondheim

From AR Overview website
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Home

About Mines Rescue
Virtual Reality Training
Available Courses
Course Schedule
Contact Mines Rescue

Photo Gallery

Home About Available Course:

Virtual Reality Training
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Mixed Reality for Mixed Company
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Michio Kaku
City College
of New York




Google's futuristic glasses move closer to reality

MICHAEL LIEDTKE, &P Technology Writer
Updated 10:21 p.m,, Wednesday, June 27, 2012

VIEW: LARGER | HIDE 60Of6 | 4 PREV NEXT » |

Google oo-founder Sergey Brin demaonstrates Google's new Glass, wearable internet glasses, at the
Google I/0 conference in San Francisoo, Wednesday, June 27, 2012, The audience got live video
feeds from their glasses as they descended to land on the roof of the Moscone Center, the location
of the conference. Photo: Paul Sakuma /AP
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Human-Machine Interfaces
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TURNING BRAIN WAVES INTO ACTION

tchins : When she thinks about picking up the
S;l;g:l \:ith 96 gllzch;z;l;y p flask and drinking the cfof.fee inside it,
implanted into area of brain : h electmdeg on the chip intercept
that controls movement. _a P> , 7 « brain signals and send

‘ = : \ to the computer.

Computer decodes signals and activates the motors needed
to move the robotic arm, take the flask towards Miss

onnected Hutchinson’s mouth and tilt it, allowing her to sip coffee

o0 computer
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Technological Change Is Exponential

During the 21st
Century we may
experience
20,000 years of
progress

Ray Kurzweil




The Past 20,000 Years at a Glance

20,000 years ago 11,000 years ago 8,000 years ago 5,500 years ago
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The world at seven billion

How many more? || Seven stories | Population control | Is seven billion accurata?

Tha workd's populsthon is axpacted o nit saven biffbon in the next few wesks. After growing very slowly for most of human kistory, the numbar of peopie an
Earth has morg than doublad in the fast 50 years. Whers do you Nt into this-story of humsn life? Fill In your date of birth below to find aut

Whera do you fit into 7 billion? Enter your date of birth to find out:

22 07 18972

When you ware born, you ware the:

3,848,157,256th

person afive on Earth

78,079,699,503rd

2071; 7.000,000,000
parson to kave lived since history began

B How did we caloulate thai?

YOU ARE HERE

1500 the population s estimated at 500 millon
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Broadband Is a Driver of Growth
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A U.S. study: For
every invested in
broadband
Infrastructure, local

GDP goes up by




The Benefits of Smart+Connected Communities

Over 20 years, a city of 5 million could experience...

, — - =
City i GDP ’ Ti2° Energy e ois New jobs :
'==Z=_.  Revenues - Growth Efficiency |

Sk 1

S#$15B - TE 9.5% - o +30% L.« 375,000

-
1 ¥

Source: Connecting Cities: Achieving Sustainability Through Innovation, Nicola Villa and Wolfgang Wagener, Cisco IBSG
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Why Productivity Matters

i B Bal T,
P \, :

Rapid Productivity Gains Can Raise
the Standard of Living for People
Around the World
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exceed his GRASP, or
what's a heaven for?

Robert Browning !

A man’s REACH should | \7\
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