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1960s-1970s US Department of Defense network called ARPANET

initial services: electronic mail, file transfer

late 1980s opened to commercial interests

1989-1991 WWW created by Tim Berners-Lee

1994-1995 popular web browsers released: Netscape 1994, IE 1995

Amazon.com opens

Google!
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ARPANE':I' GEOGRAPHIC MAP, JUNE 1977
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LONDON

SATELLITE CIRCUIT
IMP

TP

PLURIBUS IMP

(NOTE: THIS MAP DOES NOT SHOW ARPA'S EXPERIMENTAL
SATELLITE CONNECTIONS)

NAMES SHOWN ARE IMP NAMES, NOT (NECESSARILY) HOST NAMES

003

Source: Heart et al., ARPANET Completion Report, 1978. Scanned by Larry Press
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HTTP Clients
(Web Browser)

GET

PUT

POST

HEAD

TRACE »oreeeeines
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HTTP
v Request Message
. -
“‘*—.\_.
HTTP 4

Response Message

HTTP over TCP/IP HTTP Server (Web Server)

HTTP Methods

e Request for a web page or an object from server

> For sending a document to the server

-3 For sending data or information about client to the server

«.>Request to Delete an object on the server

.3 Reguest for information about a web page or a document

--»>Used to trace the proxies and tunnels in the path from
client to server

~»Used to determine server's capabilities
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HTTP vs HTTPS ‘

Normal HTTP (20)

——

T ——— TRINIE T}
Insecure connection B

Secure HTTPS (443)
User .

Encryptel:l Connectlun
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SSL Certificate
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Web 1.0 Web 2.0

“the mostly read-onby Web® ‘the wildly read-wite Web”™

250,000 sites 80,000,000 sites

-

ser publizhed
nggﬂ-ﬁd generated content yzer
content generated
content
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| e
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1 billion+ global users

45 million global users

1996 2006
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Web 1.0 Web 2.0
Reading Reading/Writing
Companies Communities
Client-Server Peer to Peer
HTML, Portals XML, RSS
Taxonomy Tags

Owning Sharing

[POs Trade sales
Netscape Google

Web forms

Web applications

Screen scraping

APIs

Dialup Broadband
Hardware costs Bandwidth costs
Lectures Conversation
Advertising Word of mouth

Services sold over the web

Web services

Information portals

Platforms
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Web 2.0 Web 3.0

Read/Write Web Portable Personal Web
Communities Individuals

Sharing Content Consolidating Dynamic Content
Blogs Lifestream

AJAX RDF

Wikipedia, google Dbpedia, igoogle

Tagging User engagement
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SEMANTIC WEB STACK

’ Web Proof

| Unifying Logic I
Ontologies: | Rules: I
Querying: OWL RIF/SWRL
SPARQL " I
Taxcnomies: RDFS

Data interchange:RDF

"

d

Identifiers: URI Character Set: UNICODE
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Internet Evolution

Gaming

Increasing Knowledge Connectivity & Reasoning

: Enlerprise tar] Co
e - -
Gontent Portals 4 \
Web 1.0, weosies Web 2.0
The Web The Social Web L
Conneggs Knowledge PIVS Connects Knowledge bockmrking
Databases )‘I 90 - 2000) (2000 - 2010)
s Pl.iblish‘ill;’:b@mibe vt
™ Instant Messaging m|
#  FilaServers P2P File Thlﬂﬂﬂ Conferencing gk
7

\ 4
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Info-Centric
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MEDIA MODUS INVOLVEMENT
MOVE WEB 2.0
2.0 FORWARD | UGC/VIDEOS

WEBLOG
INTERACTIVE OOH
INSTANT MESSAGING
CROWDSOQURCING
PODCAST

SOCIAL NETWORKS
WIKI

VIRALS

SOCIAL COMMERCE
AUCTIONS
WIDGETS

WEB OF COMMUNICATION
EMPOWERMENT
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MEDIA MODUS INVOLVEMENT

JUMP WEB 3D

3.0 |IN | -TEMPORARY... CINEMATIC GAMES

SEMANTIC WEB
HOLO ENTERTAINMENT

3D CHAT

SMART SEARCH
HOLO TV & GAMING
VIRTUAL WORLDS
SMART AV EXPLORATION
MMORPG

VIRTUAL SHOPPING
SMART ADVERTISING
CONSOLE

GAMING

GESTURE CONTROL

WEB OF CONTEXT
IMMERSION
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OUTDOOR INWORLD
HYPERLOCALITY
GEOSPATIAL WEB
CONNECTED SPACE
AUGMENTED GOOGLES
Al AGENTS

ULTRA LOCAL NETWORKS
CLOUD COMPUTING
VOICE PROCESSING
WEARABLE TECHNOLOGY
MOBILE COMMUNITY
TACTILE INTERFACE

FACE RECOGNITION
OBJECT RECOGNITION

SHY TECH

WEB OF THINGS
CONNECTIVITY
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BRAIN COMPUTER INTERFACE
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ACTIVE CONTACT LENSE
AUGMENTED VISION

TELEPATHY

NEURO WEB INTERFACES

5 SENSE IMMERSION
CLAYTRONICS

ARTIFICIAL BRAIN

REAL WORLD AVATARS
NEUROBOTS

NATURAL LANGUAGE PROCESSING
NEURO ENHANCEMENT
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The internet explodes into the real world ...
to leave our PCs.

...and becomes increasingly mobile, ubiquitous and intuitive.

TECHNOLOGY. The internet will become more mobile, augmented and eventually completely immersive.

MARKETING. Marketing will turn from persuasion-marketing, to transparency marketing and will one day be
more of a perfect information source, than just an advertising tool.

DAILY LIFE. Information nowadays is controlled by the active self-management of the user. As devices and
content becoma more intelligent, input and output will become increasingly intuitive.
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The Internet of Things is a comhination of;

Connectivity

Sensors

People and
Processes
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Collaboration & Processes

—

Center

(Involving People & Business Processes)

Application

(Reporting, Analytics, Control) . l"'
010101 rororo
apl Bes

Data Abstraction
(Aggregation & Access)

Data Accumulation

(Storage)
Edge Computing ‘A\_
(Data Element Analysis & Transformation) '\‘J
- Il
Connectivity
(Communication & Processing Units) -
Physical Devices & Controllers et Edge
(The “Things” in loT) 8% Sensors, Devices, Machines,

Intelligent Edge Nodes of all types



What exactly is the

INTERN ET‘)
of THINGS .

Smart Systems and the Internet of Things
are driven by a combination of:

(1) SENSORS 3) PEOPLE &

. ACTUATORS PROCESSES




SENSO RS & ACTUATORS

We are giving our world a digital nervous system. Location data using GPS sensors. Eyes

and ears using cameras and microphones, along with sensory organs that can measure
everything from temperature to pressure changes.

Machine Vision / Optical

‘ ‘ % - Position / Presence / Proximity
Ambient Light

Meation / Velocity / Displacement

$doaxk

Temperature

Electric / Magnetic

O

Leaks / Levels

Humidity / Moisture

Acoustic / Sound / Vibration

Force / Laad / Terque
Strain / Pressure

Chemical / Gas




& CONNECTIVITY

These inputs are digitized and placed onto networks.

LTE Advanced

Cellular 4G/ LTE

G - GPS/ GPRS

2G 1 GSM ] EDGE, CDMA, EVDO
WEIGHTLESS

WINAX

LICENSE-FREE SPECTRUR
DASH 7

&

BLUETOOTH
UWE
m' T WAVE
7IGBEE
BLOWPAN
MFC
R ]0) ANT
WAN
v Wide Area Network - 802.20

POVVERLINE
ETHERMET
PRINTED

MAN
Metropolitan Area Network -802.16

LAN

PAN Local Area Netwaork - 802,11
IPy4 VG UDP DTLS RPL Telnet MOTT DOS CoAP XMPP HTTP SOCKETS REST AR e
Pereonal Area Network - 802,15



© PEOPLE & PROCESSES

These networked inputs can then be combined into bi-directional systems that integrate data,
people, processes and systems for better decision making.

%
bd z ' Customer Relationship
= & Support
Wﬁmalyﬁcs & Cloud/API

Location &
Tracking

Financial

€44

Upgrades & Configurations

@ Remote Monitoring / Maintenance

Control & Automation

6 Supply Chain Management

L
_@ Security / Energy Processes

| i Mobile Devices & Apps

ALCRRRRE
ey




The interactions between these

® SENSORS + CONNECTIVITY + PEOPLE + PROCESSES

entities are creating new types
of smart applications and services.

Starting with popular connected devices already on the market .

SMART THERMOSTATS

CONNECTED CARS

ACTIVITY TRACKERS

SMART OUTLETS

PARKING SENSORS

29

Save resources and
money on your heating
bills by adapting to
your usage patterns
and tuming the
temperature down
when you're away from
home.

Tracked and rented
using a smartphone.
Car2Go also handles
billing, parking and
insurance automatically.

% BASIS

Continuously capture
heart rate patterns,
activity levels, calorie
expenditure and skin
temperature on your
wrist 24/7.

-

"% belkin

Remotely turn any
device or appliance on
or off. Track a device's
energy usage and
receive personalized
notifications from your
smartphone,

STREETLINE

COMNECTING THE REAL WORLD

Using embedded
street sensors, users
can identify real-time
availability of parking
spaces on their phone.
City officials can
manage and price
their resources based
on actual use.



And quickly advancing

TOW DIVERSE APPLICATIONS 0—]

HOME

CONSUMER

Q'- ’

Light bulbs

Security

Pet Feeding
Irrigation Controller
Smoke Alarm
Refrigerator
Infotainment
Washer / Dryer
Stove

Energy Monitoring

TRANSPORT
MOBILITY

Traffic routing
Telematics

Package Monitoring
Smart Parking
Insurance Adjustments
Supply Chain
Shipping

Public Transport
Airlines

Trains

HEALTH

Patient Care

Eiderly Monitoring
Remote Diagnostic
Equipment Monitoring
Hospital Hygiene

Bio Wearables

Food sensors

BUILDINGS

INFRASTRUCTURE

HVAC

Security

Lighting

Electrical

Transit

Emergency Alerts
Structural Integrity
Occupancy

Energy Credits

CITIES

INDUSTRY

Electrical Distribution
Maintenance
Surveillance
Signage

Utilities / Smart Grid
Emergency Services
Waste Management




Things get interesting when these connected devices and services start creating

COMPOUND APPLICATIONS

within their own verticals and across industries:

NAAAS
v -
VAN

”

[N

5 ®
FOR EXAMPLE

v



TRANSPORTATION + SMART CITIES

Sofia and her son Luis are on their way
Downtown for an appointment. . .

Using the cars's parking details the
vehicle schedules a mobile mechanic to
change the oil while the two are away
for the afternoon.

LA

In Downtown San Francisco 20-30% of all traffic congestion
is caused by people hunting for a parking spot.

- San Francisco Munidipal Transportation Agency (SEMTA)

»
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Wireless sensors embedded in the parking lot
help direct the car to an open spot in the city
while also initiating the parking fee. L ]

HEALTHCARE + SMART HOME

Wireless sensors throughout his house help
measure healthy activity levels, sleeping

patterns and medication schedule. ssssssass, .
Aging uncle Earl is still living .t

isolated at his home and you are
concerned about his safety.

oooooooooooooooooooooooooooo

‘ Alerts are automatically
| sent to health care services
and authorized family
members if any abnormal

activity is detected.

40 million adults age 65 and over will be
living alone in the U.S, Canada and Europe.

U5, Department of Health and Human Services: Administration for Community Living (ACL)



. SMIART BUILDINGS + MOBILITY

Anna was being pressured ta reduce her company’s
expenses for their new corporate office. (U

After speaking with experts she decided to install sensors to automate energy
usage according to building occupancy, people flow, temperature, and other
ambient conditions - Improving the buildings overall efficiency.

Energy used by commercial and industrial
buildings in the US creates nearly 50% of
our national emissions of greenhouse gases.

United States Environmental Pratection Agency

Inevitably these integrations become
more tightly coupled across
time, location & services.

REALTIME oo, B,
SERVICENTWORKS . T n e

Manufacturer: Aspiance Park Sensor: |
#4520634 Connectivity: I

Appliance Moritoring

Connor, the Lead Maintenance Manager at the R Hotel in Derwer
receives a sensor notification that the pump body O-ing #6 on
washing machine #230243 is starting to fail in the housekeeping
laundry room.

On his mebile, Connor prompts the machine to order a new part.
This action triggers a bidding opportunity for lacal service
technicians within the preduct’s authorized maintenance netwark.

The request lays out: -5

Tom from A Appliances bids on the service request and receives a
notification a few moments later that his bid was accepted.

cian from A Aj ces is on site
ci e for the w ck) 1o replace
vater pump. Connor sends a brief note on the service
quality and |A Appliances releases a bid request for the part’s raw
materials to local recycling centers.



DIGITAL FARM TO TABLE -+ ; Cattle

AIN: 840003 123 456 789

. Farm & Livestodk ID &

. Food packaging sersars

Location |0 Braymeadow Farm FR

Sensor: [z
Connectivity:

Maria and her daughter are picking up groceries for the week. Using
packaging with printed sensors, the two can make sure the ground
beef they are purchasing has never reached unsafe temperature levels
while on the shelf or being transported.

The packaging also contains a QR code which they can use to query
the cows RFID tag and bring up its history:

- Whereity

4 as packaged Where it was slaug htered
Hol itwas trai

wsported - The last time [t was inspected.

determined ground beef from ariginating from a regional packing
company and sold at a neighboring store was contaminated with E.
coli 0157:H7. All packages from this distributer changed their alert
color and notification messages were sent to those shoppers that may
have been impacted.

A week later the U.S. Department of Agriculture’s Food Safety Service h

»
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How large is the loT Market?

In the not-too-distant future, hundreds of millions, then billions, of individuals and businesses with
billiens, then trilliens, of smart, communicating devices will stretch the boundaries of current
systems. Creating the potential to change the way we work, learn, entertain and innovate.



Connected Devices

\\

In 2014 nearly 2 billion
connected devices will be shipped

This number will grow to nearly
8 billion devices for the year 2020

Home (Consumer)

Transport (Mobillty)
........ PILIL ORI i
Body {Health}

360.03

Buildings (infrastructure)
1,726.59 {pevices million:

Cities (Industry}
. 1552470 s

Installed Base

(Devices in millions)

6,033,

Business
Impact -

o




1 applicati
e a part of larger networked “horizontal” systems.

Revenue |
opportunities

i

TRANSPORT somir

BUILDINGS mesasrmcrice
CITIES wmousrar

e
1 80 + Billion in Revenue
in2014
presssssaasssnnad Managed Services

586,919.93

@ Enablement Hardware
$16.186.42

Network Services
577,273.55

S270.08

e Managed Services
: S571,845.77

.................. (] Enablement Hardware
' 543,782.24

- HNetwork Services
538745346

By 2020 this opportunity will grow to more than

>%1 Trillion
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INTERNET OF EVERYTHINGS
Internet of Everything
____ Peopleto
pecple (P2P)

Peopleto

machine (P2M)
%
&
o
2
g
E Business -
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5 Machine to
é machine (M2M)
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Process

Delivering the Right Information
to the Right Person (or Machine)
at the Right Time

People

Connecting People in More
Relevant, Valuable Ways

Things
Physical Devices and Objects
Connected to the Internet and

Each Other for Intelligent
Decision Making

010101
11001
001

Data o]

Leveraging Data into
More Useful Information for
Decision Making




Today, more than 99% of things in the physical world
are still not connected to the Internet.

But a phenomenon called “The Internet of Everything” will wake up everything you can imagine.

By 2020, 37 billion intelligent things
will be connected to the Internet.

Using microsensors on the network,
- everyday objects become
connected and intelligent.

Internet of Everything connects the
physical world to the Internet.

The Internet of

EVERYTHING

#HinternetofEverything o | l i I L]
#Hoe CISCO
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