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1960s-1970s

late 1980s

1989-1991

1994-1995

US Department of Defense network called ARPANET

initial services: electronic mail, file transfer

opened to commercial interests

WWW created by Tim Berners-Lee

popular web browsers released: Netscape 1994, IE 1995

Amazon.com opens

Google!




A BRIEF HISTORY OF THE INTERNET

Much like the industrial revolution, the Internet revolution has changed the way people live, shop, socialize and work, and the way
companies operate. In the run-up to the 20th anniversary of the 9 August 1995 listing of Netscape's shares on Nasdag, Mint lists the
important landmarks in the evolution of the Internet as we know it today, with special emphasis on India.

THE INTERNET AGE
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Source: Heart et al., ARPANET Completion Report, 1978, Scanned by Larry Press
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The Internet Engineering lask Force
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Internet Corporation for Assigned Names and Numbers
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World Wide Web Consortium
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HTTP
~ Request Message
—_— A . HTTP |
Response Message
HTTP Clients »
(Web Browser) HTTP over TCP/IP HTTP Server (Web Server)
HTTP Methods
GET oo > Request for a web page or an object from server
Ry - > For sending a document to the server
POST - For sending data or information about client to the server
---------------;Request to Delete an object on the server
HEAD .o Request for information about a web page or a document
TRACE -------.pUsed to trace the proxies and tunnels in the path from
client to server
OPTION -+-veeeeee-e.p.Used to determine server’s capabilities

* 0
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Web 1.0 Web 2.0

“the mosthy read-onhy Web® ‘the wildly read-write Veb”™

250,000 sites 80,000,000 sites
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45 million global users 1 billion+ 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

IPOs Trade sales
Netscape Google

Web torms

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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100,000,000 Websites



Web 1.0

100,000 websites
(read-only Web)

published user-
content generated
content

TRRe
The

50,000,000 users

Web 2.0 Web 3.0

100,000,000 websites 1,000,000,000 websites
(read-write Web) (read-write Web)

tereeereeetees | PEEEPEEEPREPEEERRED
trrreeeeereees | *erEEEEIEEETIEETOERD
tErrRReRReITET | PPEPRPETIIETITTIIT
terrererererer | FeeereeeererEeITETR

1,000,000,000 users 2,500,000,000 users
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WHAT TYPE OF SOLUTIONS ARE DFFERED WITH WEB 3.07

=5 -' BE== ._I |y
Ill_‘ll""ll
s mew sions = mom Sonn” = "mew
HTIML XML- PHP - RSS ROF - XHTML
READ ASP - JS0H ROFS - QWL
SEARCH - TARG PERSONALIZATION
COLLABORATE KNOWLEDGE
RERD - WRITE READ - WRITE

UHDERSTAND
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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, 1google

Tagging User engagement
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SEMANTIC WEB STACK

User interface and applications

Unifying Logic
Querying: OWL RIF/SWRL

SPARQL

<@, Semantic
. ’ Web

Taxonomies:RDFS

AydeisboydAid

Data interchange:RDF

Syntax:XML

Identifiers: URI Character Set: UNICODE

o
&



Web 3.0 Stack

g dApps Browsers
==

Storage

Decentralized ?*@ﬂ_g % @,?
Applications o g - o

Fl‘l]’l

M,

Messaging EVM Consensus Off-chain
Computing

N

Data Feed

i
(S=s")

221N

Internet of
things

% Hardware Clients

Internet Protocol
Networks
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' WTF IS THE
SEMANTIC WEB

AND WHY SHOULD WE CARE?

@ Semantics is reiated 1o syntax In most
languages suntzx s how gou say
sometfing, while semantics 15 the
meaning behind what you have said
When substituting one part of the
sentence with anather word or symbel,
the syntx of the sentence changes,
P while the semartics may remain the
same.

WTF IS THE SEMANTIC WEB?

The WEB s & system of intarlinked
hypertext documents accessed
through the internet. Sir Timathy
John Bernes-Les is credited with
inventing the World Wide Web.

The SEMANTIC WEB is a group of
methods and technologies that
allows machines to understand the
semantics of information on the
World Wide Web.

&l (IRl

=== @ Fovever computers  mersly  mimic
ormation to one anather Greating  quick
and easy way 1o view information

[

When you type a web address into your

'WTF, WEB 2.0 vs WEB 3.07 browser your computer connests with the
WEebsSite and retrieves the data on that
website.

© weB 20

This document is written in 3 Bnguags
called HTML, The HTML language defines 3
syntax that computers understand but not
one that provides meaning

WEB 2.0 facused en communities,
socal netwnrks, RSS feeds, Google
and the immergence of user content

18] f

@ wes 3.0

WEB 3.0 focuses on the individual,
user behavios, the portable p
web, consolidating dynamic
and the semantic web.

HIML merely describes the document an
the link between ather docume
the compan
describe whs

WHY ARE YOU

LOOKING ATA

i5 a simple language for expressing data models,
which refer to objects and thei relationships. An
RDF-based model can be represented in XML syntax.  classes:

aré semantics for generalized
hisrarchies of such properties and

PROJECTS BASED ON THE SEMANTIC WEB

DBpedia

WTF IS SEMANTICS?

| LOVE THE INTERNET

Semantics

1 £ THE INTERNET

While the Suntax has changed,
the semantics of the sentence
has remained the same

'WTF DOES THIS HAVE T0 DD WITH COMPUTERS?

d way for
n arder

toexch

WEB 2.0: HTML &

RETRIEVING
<PANCAKE
BUNNY.JPG>

@ By rewriting the original HTML cade with
Extensible HTML, interspersed with
XML, the website data has now became

maching-readable. This enables content

managers to add meaning to internet
content

COMPONENTS OF THE SEMANTIC WEB

The samantic web uses these taols to
construct a glant global graph.

\_4

SPRAOL

'WHY DO WE NEEDS THIS?

The intent of the semantic weh is to
enhance the usability snd usefulness
of the interngt 2nd its interconngcted
resources

5 TRULY PERSONALIZED SEARCH RESULTS

(" Where can | et a burrito? b

With an ever growing dependency on search
engines the Semantic web would enable faster

An effart to publish structured data
extracted from Wikipedia: the data is

v published in ROF and made available
an the web for use under the GNL
Free Documentation License.

GoodRelations
GoodRelations | 4 popular vocabulany for describing si0(
) nformation, jment

prices,
optinns, etc. It also claary delineates
the trends in supplyand demand. It is
currently being used by Best Buy,
Yahoo and 0'Reilly Media

Friend of a Friend

Amachine readable antology describing
persons, their usual activities and their
relations 1o other people and events
FOAF allows groups of peaple to connect
witheut the need for a centralized
database.

sioc

It provides a wocabulany of terms and
relationships that model web data
spaces. Examples of such data spaces
are: discussion forums,  weblogs,
blogrolls, feed subscriptions, mailing
lists, shared bookmarks, and image
galleries.

SOURCES: W3.0RG | SEMANTICWER.COM | SEMANTICWEB.ORG | INFOMESE.NET | SCIENTIFIC AMERICAN

and more comprehansive resufs tailored 1o your
previous searches and personal interests,

I 1 zs-rconncTiviry

| Where is Sam right now?
The semantic web would allow for complete
connectivity with peaple, places and things. The
integration of data from all comers of the web
wiould turn your computer fram 3 simple ool to
an automated think tank.
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Increasing Knowledge Connectivity & Reasoning

S cosom v S

Internet Evolution

Web search engines m""‘:’ . w q oy w
‘ “ Weblogs
Web 1.0, veosies - Web 2.0
The Web The Social Web
Conn fnowledge PIVS. Connects Knowledge “bookmarking
Daabases (1690 - 2000) (2000 - 2010)
AT e

¥

7
7/ File Servers

_ Nt

Increasing Social Connectivity

Source: Nova Spivak, Radar Networks & Mills Davis, Project10x
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A Internet of Internet of Internet of Internet of
“Human to human” é “Www" é “Web 2.0" é “Social media” o “Machine to machine”

» Fixed and mobile « e-mail « e-productivity « Skype « |dentification, tracking,
telephony « Information « e-commerce « Facebook monitoring, metering, ...
« SMS « Entertainment .. « YouTube « Automation, actuation,
. . payment, ...
+smart +smart +smart +smart +smart
networks IT platforms phones and devices, Data and

and services applications objects, data ambient context



THE NEXT STEP IN INTERNET EVOLUTION
Pre- Internet of Internet of Internet of Internet of
LGS aY CONTENT / SERVICES PEOPLE THINGS

- ; " =

F i @e@ % E + E@2

SOCIAL
H2H WWW WEB 2.0 WEB M2ZM




Billions of connected devices

4 INTERNET OF )

70
WEARABLE THINGS
60 D
nrerner. ) | OO m
50 OF THINGS
@ ; $ P m
40 - o Y,
';‘-'l
(" INTERNET ) @ D
30 OF PEOPLE
(" INTERNET ) E% :] %ﬁ
20 OF PLACES P
;h -
. Y.
10
;l‘&— !l‘a
o \_ J
1990 2000 2010 2020 Future



WEB EVOLUTION

Y

Web 1.0 Web 2.0 Web 5.0

Eindimensional Partizipativ - Sy i Sensitiv

Suchmaschine
)
Nachrichten werden Kommunikation tiber regation von ' / =
klassisch, statisch Social Media, interaktiv A%grngatlon in Algn f::;' n;?lté?‘nsEm
?gfe';gﬁtggs"éi'ég?er gbgr mtehrege Kanale, md&\g(tiuellen Newsfseedhs e T pge rs% licher
: edeutung der und Steuerung von Such-  Intelligente mafRge-
Suchmaschinen steigt.  maschinen iber SEO schnelgderte |nfrag- Newsfeed - mobil
; und Sourcing struktur - eingesetzt Algorithmen beeinflussen
| — & ' [ | als die Kommunikation -
S — =|I[= Personal Assistent ~ Menschen versuchen
° = =l = diesen immer mehr
2 S T I_ = Talent Pool/ auszuweichen:
o alen alent Pipelines Mobile rules
2  Datenbank N e the world Netzwerke War of Content
,9 Uberangebot Algorithmen beeinflussen Algorith d Algorith d
= . . . orithmen werden zu orithmen werden zu
& Online - One-Way  Dynamisch & Interaktiv ~ “die Kommunikation Kommunlkatlonspartnern Kong1mun|kat|onspartnern

STATISCHES PROAKTIVES SOURCING &
RECRUITING RECRUITING | ECRUITING

Web of Weah ~f Cranta b ,
Web of Content Communication NVeb of Things Web of Thoughts

19921 2003 2010 2014 2020
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LEAN MOVE JUMP ALWAYS PLUG
1.0 BACK [ | 2.0 FORWARD | [ 30 |IN | .TEMPORARY.. 40 |ON | PERMANENT. 50 |IN | IMPLANTED..

WEB OF CONTENT
ATTENTION

WEB OF COMMUNICATION
EMPOWERMENT

WEB OF CONTEXT
IMMERSION

WEB OF THINGS
CONNECTIVITY

WEB OF THOUGHTS
EXTENSION
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MEDIA
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WEB OF CONTENT
ATTENTION

INTERNET
TV

PRINT
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E-MAIL
SEARCH
RADIO
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MEDIA MODUS INVOLVEMENT
MOVE WEB 2.0
2.0 FORWARD | I UGC/VIDEOS

WEBLOG
INTERACTIVE OOH
INSTANT MESSAGING
CROWDSOURCING
PODCAST

SOCIAL NETWORKS
WIKI

VIRALS

SOCIAL COMMERCE
AUCTIONS
WIDGETS

WEB OF COMMUNICATION
EMPOWERMENT

Ty trendne
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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

T trendne
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MEDIA MODUS INVOLVEMENT

ALWAYS
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WEB OF THINGS
CONNECTIVITY
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OUTERNET

AUGMENTED REALITY
PRINT PLUS

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
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MED A MODUS INVOLVEMENT
BRAIN COMPUTER INTERFACE
PLUG

50 |IN ~ -IMPLANTED... TOTAL IMMERSION

ACTIVE CONTACT LENSE

AUGMENTED VISION

TELEPATHY

NEURO WEB INTERFACES

5 SENSE IMMERSION
CLAYTRONICS

ARTIFICIAL BRAIN

REAL WORLD AVATARS
NEUROBOTS

NATURAL LANGUAGE PROCESSING
NEURO ENHANCEMENT

EYECHIP

IMPLANTS

HUMAN TECHNOLOGY CONVERGENCE
FULLBODY PROSTHESIS

VOICELESS COMMUNICATION

WEB OF THOUGHTS BRAINWAVE CONTROL
HUMAN 2.0
EXTENSION

Prepared by Kazim Fouladi | Fall 2021 | 3 Edition

T trendne



Prepared by Kazim Fouladi | Fall 2021 | 3 Edition

SR

pwe] vV 5[."43

L,
)Ujb/

(LICN

oS g Slbli G 5 s
S 9

b)

HTML
FTP/HTTP






KINEGT

SeEHRS
















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
mora 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 become more intelligent, input and output will become increasingly intuitive.
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NILS MULLER COMMUNI|CATIONS

LEAN BACK

FUTURE ENTERTAINMENT

MOVE FORWARD

2008

JUMP IN

2011

i “content syndicate

""" Entertainment Alfin One Virtual superstar

2020

Audio / Video
implant

2017

Virtual character gets Oscar .
for Best Actor Argumented Reality

standarts in metropols

Alternate

2014 Realty Film Bot becomes CEC of
ADD ON Holo Twin acts in
Gameplay gets Oscar Augmented Reality at real life
for Best Film sports grounds to enhance
spectatos experience Full direct brain link
inemas gain extra T
revenue by allowing R
internet attendance Photorealistic animated film / == Supercomputer
virtual stars - oo First as fastashuman
Simple voice command Holo Entertainmiént Deck lisialler brain

interface for home appliances

360° 3D .Minority Report” style e New 3D cinema concept
i Cinema air displays Active contactiens
arrative Garnes L elaaranHiE e FulIbedyWﬁ// Active virtual skin Artificial brain
P DT Aever headband Ente?tairl?ment e Self destructing DVDs Virtual and real world can't
) - - Tollaborative consume of used for video hiring be different any more
Gaming 3.0 Virtual dynaric individual content Video tattoos

First game-star casted TV quality video screens
built into clothes

BEST
CASE

SR *”//GéEﬁETTQE-O with personality f ; " A
_____________ il In-Game Ad- Sne Engine Gaming the movie g/ll#:rr])ﬁgssﬁgcg\;e films /
i Mobile TV vertising starts 3D films hit i Cinematic Games for films and_Global Individual Y/ " Global mobile
________ IMAX-cinema Be)ﬁ Genebratio?l james broadband internet films / games broadband internet
== ; ; isks combine films ein m . :
“7--First E-Sports itz gl and games el’sona|yFi|m Daily Machinima ﬁ:(t)lgglcaalsl?ézllg?ggﬁ/Game
bmaacagted\"“*Wal:gf[\lext- Hollywood directors sign & g Soap Highest earning

TrendONE / BVDW VIRTUAL THINK TANK FILM 3.0 MARCH 2008 BERLIN: Michael Burst (Medialogics) — Prof. Clemens H. Cap (University of Rostock) — Norbert Hillinger (TrendONE) —
Jens-Christian Jensen (Pixelpark) — Dr. Andreas Kelz (Paramount Pictures) — Norbert Meinike (Twinity) — Patrick Méller (vm-people) — Nils Muller (TrendONE) — Ritchie Pettauer (fatfoogoo)
Valentin Repassy (TrendONE) — Sebastian Rohleder (Initiative Madia) — Thomas Schauf (BVDW) — Christine Stumpf (Weblin) — Gerrit Wahle (Force Sunrise) — Roberte Wenk (Azionare)
Weitere Quellen: www.trendexplorer.de, 2005 BT Technology Timeline edited by lan Neild and lan Pearson

Generatiom - gam;e;-iproduction deals

nservative ad-industry
cks investments in
Game-Advertising

2011

Vitu
first

Audie
to viol

“First-pre-conviction based

ia celebrity is synthetic
SASONE SaclDey Avatar cosmetic surgery 80 percent of all
entertainment contant is

Al-produced

Digital x-ray

glasses

v 30 percent of all celebrities are synthetic

n entertainmé‘nt—habbil;s\ Emotionall .
P motionally reponsive Last human produced film and game released

al currency leads to -

real financial crisis

“Reiiiote-cantrole device

builtinto pets -

First action man toys engaged in war

S Thought recognition
games over networks

ce gets used
ence

Emotional ) Crea;ti;(;;;E)TThef»—x\;_\
E-Gaming prohibited overload Orgasm by email  Matrix e

Robots physically and

mentally stronger than
humans

Addiction to online games is
seen as a national problem  First divorce due to virtual affair with computer game charkter

First game-virus
First marriage avatar / human

First bot gets human

,Running Man*“ style TV-shows using
androids

2017

2020

BASE
CASE

WORST
CASE
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THE TREND RADAR FOR THE MID-SIZED SECTOR

TREND RADAR

AN OVERVIEW OF 24 MACRO-TRENDS

TREND RADAR OVERVIEW

The most important trends for the mid-sized sector were evaluated
according to their influence on the respective company and an
assessment was given regarding their mainstream adoption. For the
respandents, all 12 "Act” trends have a timescale of under 4 years in
combination with a powerful influence on the company. They

represent the topics that require action to be taken by the mid-sized
sectorin the D-A-CH region.

= The top 3 rated mega-trends:

1. Digitalisation
2. Data Era
3. New Waork

The top 3 rated macro-trends:

1. Cybersecurity
2. Agile Organisations
3. Predictive Analytics

3 out of 4 trends in the Platform Economy were highly prioritised by
the respondents.

Of all 4 sustainability trends, Circular Economy is rated as being the
most influential.

At the time of the survey (July 2021], automation trends show
comparatively little need for action to be taken.

CREATED BY TRENDONE GMBH IN COOPERATION WITH THE BDI

P\-“T FORM ECONOMY

Data LiteracyD

@aichmaking Services

Servitization '

' Advanced Network Tech

Grediclive Analytics

1 Direct-to-Consumer

Cross Industry Ecc-syslema
@‘bersecurity

@ecenlralized Computing

@gntal Twins Gpgn Data

Clean TecD

Smart Gr@
C()ircular Economy

Gglle Organisations

@e-- & Upskilling

Purpose-DOriven Organisation

Diversity Awareness '

Gco Materials

Machine Sensing :}

CONTENT D

Glexible Production

NoiLywolnYy

—
Autanomous Systems }}
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INTERNET OF THINGS
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The Internet of Things is a combination of:

Connectivity

Sensors

People and
Processes
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Levels

©0 0O

@00«

Collaboration & Processes
(Involving People & Business Processes)

Application
(Reporting, Analytics, Control)

Data Abstraction
(Aggregation & Access)

Data Accumulation
(Storage)

Edge Computing

(Data Element Analysis & Transformation)

Connectivity
(Communication & Processing Units)

Physical Devices & Controllers
(The “Things” in loT)

2 N &

—l

Center

S =

010101 roroto
11001 roorr
001 roo

Sensors, Devices, Machines,
Intelligent Edge Nodes of all types




What exactly is the

INTERNETO T
o 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.

’:} - Position / Presence / Proximity

/

/_\ Machine Vision / Optical
@ Ambient Light

Acceleration / Tilt Motion / Velocity / Displacement

Bdoax

Temperature

fDv

Electric / Magnetic

C

Leaks / Levels

Humidity / Moisture

Acoustic / Sound / Vibration

Force / Load / Torque
Strain / Pressure

Chemical / Gas ol el ]




CONNECTIVITY

These inputs are digitized and placed onto networks.

>

LTE Advanced
Cellular 4G / LTE

¥
3G - GPS / GPRS
2G / GSM/ EDGE, CDMA, EVDO .\
WEIGHTLESS Oy
WIMAX )

LICENSE-FREE SPECTRUM
DASH 7

&

WiFi

BLUETOOTH

uwe
Z-WAVE
ZIGBEE
6LOWPAN

NFC

% ANT

POWERLINE
ETHERNET
PRINTED

WAN
Wide Area Network - 802.20

MAN
Metropolitan Area Network -802.16

PAN Local Area Network - 802,11

IPv4 IVG UDP DTLS RPL Telnet MQTT DDS CoAP XMPP HTTP SOCKETS REST API o
Personal 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.

¥
hd 2 ' Customer Relationship
- & Support
MM&IW& & Cloud/API
\

§ AN =
—

- ! Upgrades & Configurations

@ Remote Monitoring / Maintenance

Control & Automation

Location &
Tracking

Financial

#
PPPLTE LY

AR
N Y4

Security / Energy Processes

‘ i Mobile Devices & Apps




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

Save resources and
money on your heating
bills by adapting to
your usage patterns
and turming 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.

SMART OUTLETS PARKING SENSORS
‘i belkin STREETLINE
CONNECTING THE REAL WORLD
._
()
a

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

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

HOME

CONSUMER

!’v'
o ?

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

Elderly 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:

vl o Lo O i
FOR EXAMPLE

v



TRANSPORTATION + SMART CITIES R

Sofia and her son Luis are on their way Using the cars’s parking details the
Downtown for an appointment. o’ %, “ ------ 1 vehicle schedules amobile mechanic to

_.‘. (i - : change the oil while the two are away
. K\:\.: : for the afternoon.

ooo'o...........'o §
Wireless sensors embedded in the parking lot § -
help direct the car to an open spot in the city § J
while also initiating the parking fee. -9 o o

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

- San Frandisco Muniapal Transportation Agency (SEMTA)

HEALTHCARE + SMART HOME

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

patterns and medication schedule. csseceses .
Aging uncle Earl is still living o*

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.

- U.S. Department of Health and Human Services: Administration for Community Living (ACL)



AN SMIART BUILDINGS + MOBILITY R

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

After speaking with experts she decided to install sensors to automate energy
usage according te 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 Protection Agenc

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

................. X R Hotel Denver,
3 Industrial Washer #GH540-2608
Location {8 Materials
Manufacturer ) Sensor

= Connectivity: W

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

On his mobile, Connor prompts the machine to order a new part.
This action triggers a bidding opportunity for local service
technicians within the product’s authorized maintenance network.

The request lays out: -Pricing ¢

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

Within 1.5 hours, a service technician from IA Appliances is on site
ess code for the wireless door lock) to replace

the water 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

@ ram&Livestodk ID & Sensors

. Food packaging sersars

@ Retail Supply Chain Monitoring

@ HealthServiees

- Where it was raised

Cattle
AIN: 840003 123456 789

Location ;

Slaughterhouse ID: #4¢
Sensor: Temperafure, Acceler
Connectivity: RFD, NFC, WAN

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:

1s packaged Where it was slaughtered

nsported - The last time it was inspected

determined ground beef from originating 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 .

Mo W

LGN UL

How large is the IoT Market?

In the not-too-distant future, hundreds of millions, then billions, of individuals and businesses with
billions, then trillions, 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 (Mobility)
392.72 b

Body (Health)
360.03

Buildings (Infrastructure)
1,726.59 b

Cities (Industry)
1,524.70 (vew

Installed Base

(Devices in millions)

27,858.35

/|

13,142.30

—_

6,033,63

Business
Impact

© < - o

Yoo

I | L L L 1
2014 2015 2016 2017 2018 2019 2020



The implications of these trends are enormous. Vertically defined,
stand-alone products and application markets will increasingly

become a part of larger networked "honzontal" systems.
0 5 A A A N R R FhE-F ke A4 4 4441 - =44 4 FHH

Il Revenue 1111
opportunities
from the Internet of Thing

®

H 0 M E CONSUMER

TRANSPORT wir | ...
N $10.48

BUILDINGS wreasraucrume $25.08

CITIES wousmy

$397.88

$729.88

Billion in Revenue
in 2014

Managed Services $210.28
$86,919.93 ;usnmitans;

@ Enablement Hardware
$16185 42 (usemilizns)

1eles a
el i sach machine to ba conseciec

Network Services
§77,273.55 Wi milions

$£270.08

[ ———————— Managed Services
S§571,845.77 wsn mitanz

.................. . Enablement Hardware
$43,782.24 s wiliens)

...... _. Network Services
$387,453.46 wsh mitans

By 2020 this cpportunity will grow to more than

>%$1 Trillion




Evolution of loT Attacks: An Interactive Infographic
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INTERNET OF EVERYTHINGS
Internet of Everything
_ People to
people (P2P)

Peopleto
machine (P2M)

Business

Machine to
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 ==

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
Internet of Everything connects the connected and intelligent.
physical world to the Internet.

The Internet of

EVERYTHING

HinternetofEverything o | I I I e

#Hot CISCO
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INTERNET OF BODIES

Healthcare
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&

Wellness/Fitness

Dietary
K Control )
Sedentary
~ Control
Sleep/Stress
Tracking

5

Activity
Tracking

Yy,

~ Monitoring

Condition

L Coaching 1

Virtual

- Game/Match

|

Strategy

-

Entertainment




IOB @EEG

€ AR VR HEADSET > “)(” eaBuDS

sLucost *% ' @Qep | ToBNode

Power Management

3 Energy Harvesting
6(:3 In-Sensor Analytics STORAGE
BP L On-Body Communication
Sensing and Communication Electrodes

INTELLIGENCE

() SMART WATCH - @) © 3 conRoL

ToB-HUB e

Power Management ANALYTICS
Energy Harvesting
Edge-Analytics
Network Mangement CENTRAL MONITORING

On-Body/Air Communication AND CONTROL
Local Monitor & Control
Communication Electrode




loB Examples

Depression headset

090h|ea" Augmented reality
implant contact lens
Wearable UV monitor
Pacemaker
Electronic
tattoo

— Microchip implant

Smartphone with
health apps

Prosthetic

Self-lacing
shoes

Antidrowning monitor

Sleep-tracking onesie
Bluetooth- i 9

connected diaper ——

Wearable baby 4
monitor

Temperature-sensing pacifier

Meditation headset

/ Bluetooth-connected
S hearing aid
Smart watch/fitness
tracker

Intraocular lens

with camera
Internet-connected
glasses
Tooth-mounted
sensor
Electronic pill

Clothing with
temperature monitoring

Fertility measurement
device

Temperature bracelet

Artificial pancreas

Internet-connected Electronic health
scale \ records (EHRs)

Internet-connected 9 a Sleep-sensing
toilet mattress



INTERNET

2 *Land Misusers
OF BODIES |

*Debtors m\: - !

® *Deplorables



loB Risks: Unexpected Access, Vulnerabilities, and

Consequences
Who Might Gain Access? What Are Potential Vulnerabilities? = What Are Possible Consequences?
e Criminals * Bodily dependence on * Death or physical harm from
* Hackers (e.g., security device for health or functional malfunction or hacking
researchers, hobbyists, purposes * Global and national security
malicious attackers) * Sensitive data collection, challenges
* Data brokers possession, or dissemination * Data breach
e Data fusion centers ¢ Internet connectivity * Passive collection or sharing of data
* Employers * Regulatory gaps without informed consent
* Schools * Hardware * Misuse or unexpected uses of data
e Health-care providers ¢ Software * Personal identification
* Insurance companies * Increased health disparities
* Manufacturers * Coercion to accept devices
¢ Criminal justice system ¢ Infringement on body autonomy
-

Governments
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Premier Reference Source

The Evolution of
the Internet in the
Business Sector

Web 1.0 to Web 3.0

e :

- . | Ry
« R B . L
" T i '

Pedro Isaias, Piet Kommers, and Tomayess kssa
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Roxana Radu - Jean-Marie Chenou
Rolf H. Weber Editors

The Evolution of
Global Internet

Governance

Principles and Policies in the Making

@ Springer
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Networks

e Internet a

volution of

S. N. Dorogovtsev | J. F. F. Mendes
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SPRINGER BRIEFS IN

ELECTRICAL AND COMPUTER ENGINEERING

Sridipta Misra

Samn ahi |
Security
Challenges and

Approaches in
Internet of Things

@ Springer
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Ammar Rayes - Samer Salam

Internet of
Things—From

Hype to Reality

The Road to Digitization

@ Springer
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MEMORIES FOR THE

INTELLIGENT
INTERNET
OF THINGS

BETTY PRINCE | DAVID PRINCE
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Dimitrios Serpanos
Marilyn Wolf

Internet-of-Things
(loT) Systems

Architectures, Algorithms,
Methodologies
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THE INTERNET
OF THINGS:
AN OVERVIEW

Understanding the Issues

and Challenges of a More
Connected World fg
At ! F
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Rolf H. Weber
Romana Weber

L /e
Internet

of Things

Legal Perspectives
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THE INFERNEL OF THINGS

DANIEL KELLMERETT | DWIEL oBoDOVSK




