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Abstract- lhe high entrance rate of- new innor,ations in
every one of the exercise of regular dal to da1, existence is
encouraging the conr,iction that fol an),new societal challenge
there is always an ICT solution that can deal ivith it
successfully. The solution rnost lecentll, proposed is the
"lnternet of Things " (loT). This apparent panacea of the ICT
world takes on difl-erent aspects and is actually. identitied with
diff-erent technological solutions (often vcr1.' different). As a
result, rran1, people believc that loT is onl1,' RFIDs, others
believe that it is scnsor netrvolks, and othcrs believe that it is
machine-to-machine. N{eannfii1e. industrial players take
advantage of IoT 's popularitl, to use it as a ver), trendy brand
fbl consumer'-orientecl technology solr-rtions. Sometimes
scientific litelature docsn't help ntuch to clariiy, as it is rich in
IoT definitions that are olten discordant.

Objective o{'this paper is to clarify the concept oflnternet of
Things and it uses rn societv. Also we are preselrt the applications of
Intemet ofThings. these applications are arrangod on ranking and in
this ranking 3 main things are considered : people find on Google,
people talk on tr.vitter and ivhat people write about on Linkedln.

Keyrvords- lo l (lnternet of Things), Web of Things,
microelectronics, smaft horne. RFID (Radio Frequencv Idcntifi cation),
hrtelligent.

L INTRODUCTION

The internet of Things is a vision in Lvhich the Internet
expands into thc leal li,orld. Et,erlday objects err.rbrace the
rvolld. Physical components ale no longel separated fi.om
Hor.vever. the viflual nolld can be lemotell, controlled and act
as physical access points to serrices ofthc [nternet. An Internet
of Things real11' makes computing omnipresenl. Concept
initially presented in the early' 1990s[1] b1. Vlalk Weiser'

The "lntcrnet of Things" telminologl,, rvas used in
1999 b1' LII( innovation pioneer Kevin Ashton to depict a
fi'amervork. At that tirre, questions raised. horv to phy.sical
rvorld connected to internet by sensors [2]? Ashton rnakes up
the term to exemplify the influence of connecting (RFID)
Radio-Frec1uenc1, Identilication tags [3]. This tags used in
commercial suppll, chains to tl.re lnternet. So as to tally and
track products ri,ithout the requirement fbl human mediation.
Now days, the lnten.re1 ol"lhings has come to be popular. ter.m

for depicting situatior.rs in u,hich lnternet net',vork and
cornputing ability extend to a lot of diflbrent ol things or
devices, obiects, sensors and regular items.

The vision of the Internet of Things is based on the belief
that steady progress is being made. We have seen
microelectronics. communication and infolmation technolosv
Over recent years. the luture n.ill continue. In fact -
due to their decrease constantly and
consumption Modr-rle communication

nAe
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other electronic components are increasingly combined into
regular things norvadays.

The term "internet of things" has spread rapidly in recent
years-it could spread in 2005. You can ah'eady find it in book
titles [4. 5] and the first scientific conf'erence was held in 2008,
held in this area of research [6]. Initially, European politicians
onl)'used the term in RFID technology context, but the RFID
ConGrence titles "From RFID to The Internet Things (2006)
and " RFID: Tou,alds the Internet of 1'hings" (2007) held by the
EU Commission already allude to a broader interpretation.
Finally, in 2009. a dedicated EU Cornmission action plan
ultimately sarv the Intel'net of Things as a general evolution of
the Internet "1iom a network of interconnected computers to a
netu,ork of interconnected obiects" [71.

The Internet of Things (IoT), also known as or refbrred as
the Internet ofObjects, rvill change all ofus. The Internet affects
science, govemment, entelprise. education, com munication and
humanity [8]. The Internet is clearly one of the mopt important
and a powerfll cleation in human history and noi.v, with the
Internet of Things concept, the Intemet is growing and has smart
lif-e in every aspect [9].

' II. CoNCEPT

The lnternet of 'I'hings is a nerv Internet access
technology. Objects lecognize themselves and obtain
intelligence thlough the Internet of Things by taking or
enabling related decisions to communicate infbrmation about
them [10]. These objects can access infblmation that has been
added to other services or can be added to them [10]. Figure I
review that anl.thing can communicate with the lnternet at any
time fi'orn any place to provide any services to an),one ria an,r'
netu,ork. This concept rvill create new types of applications
such as smaft vehicles and smafi homes for the provision ol
numerous selvices such as automation, communication,
entertainment, notillcations, securit;', computers and energy
saving [1], l2].From a technical point of view, the Intemet of
Things is not the result of a single novel technologv; instead.
several technical developments combined provide the
capabilities to bridge the gap between the virlual and physical
r.vorlds. These f'eatules include: Communication and
cooperation, Addressability, Identitication, Sensing, Actuation,
Embedded inlbnnation processing, Localization, User
interl-aces [1 3 ].
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reliability and economy. 41,000 monthly Google searches

highlight the popularity ofthe concept. The lack oltrveets (only
100 per month) shorvs, horvever, that people do not have much
to sav.

In the past, combining these digital del'ices has been difhcult
or impossible. In addition, it is essential to collect intbrmation
fbr the day-to-day managen.rent of activities and lbr Iong - term
development planning in the city. For example" some
infbrmation on public transport, such as real - time location and
use, palking space occupancy, tralllc jarns and other data such

as rveather, ait and noise pollution, \\,ater pollution, energl
consurnption. etc. Continuousll'should be collected. To this end,

various technologies have been used to addtcss each

application's specific f'eatures.

III. APPLICATIONS:

1) Smarl ltome

Smart Flome stands out clearly as the highcst application of the
Internet of Things on all measured channels. More than 60,000
people are currently searching every month fol the term
"intelligent home." lt's not sLuplising. The Smul Home ioT
Analfics company database consists of 256 companies and

start - ups. More companies are active in smatt house

applications than any other IoT application. The total funding
fbr start - ups in Smart Honre is currently over $ 2.5 billion.
This list contains leading startup uames such as Nest or
AleltMe and a nunrbel of multinational conrpanies such as

Philips. Haier or Belkin.

2) lrl'earables

Wearable's is also a hot topic. As cousumet's arvait the release

of Apple's ncw smart watch in April 2015, rvearable

innovations like the Sonl' Smalt B Trainer, the M1'o gesture

control or the Looksee bracelet are plentl' tttore erciting. Of all
Io'l start - ups, .larvbone is probabl,v the u,earable manufbcturer
rvith the lalgest funding to date. It's over halfa billion dollars.

3) Smart City

Smart city covers a lvide range of applications, r'anging frorn
tlaflic management to rvater distribution, rvaste management,

urban security and monitoring. Its popularity is driven by the
fact that many intelligent city solutions plomise to alleviate leal
pain in the cities today. Smart City IoT solutions solve trafflc
congestion, reduce uoise and pollutior.r and help make cities
safer'.

1) Smart gricls

It's a special sn.rart grid. A luture smart gid
autonrated use inlbrniatior-t behavior .ol
suppliers and consumers ectricity

IQAC

5) Industrial internet

The industrial Internet is also one ofthe special applications of
the Intelnet of lhings. While many market researchers such as

Galtner or Cisco consider the industrial Internet to be the IoT
concept rvith the highest overall potential, its popularity does

not curently reach masses such as smaft homes or rvearable's.

l:Iorvever, the industrial internet has a lot to do with it. The

industrial Internet receives the biggest push on Tr'vitter (-1,700
tweets pel'rnonth) conrpared to other IoT concepts that are not
consum er-oriented.

6) Connecled car

The connected cal slowly arrives. Due to the fbct that the

development cycles t1'pically take 2 - 4 years in the autontotive
industry, we have not seen much buzz around the connected car

yet. But we seem to get there. Most majol car manufacturers
and some brave startups r'r,ork on connected automotive
solutions. And if this u,orld's BMWs and Fords do not soon
present the next generation of Internet connected cars, other
r,vell-knoi,r,r.r giants rvill: Google, Microsoft and Apple all have

connected cal platfbrms announced.

7) Connected l"lealth
he alt ht' fe le he alt h'Te I e me d ic i ne)

0igital

Connected health is still the sleeping giant of applications in the

Internet of Things. The concept of a connected health cale
system and intelligent medical devices has enormous potential
(see oul market segment analysis), not only fbr companies, but
also lbr people'q rvell - being in general. Connected health,
horvever. has not yet reached the masses. Prominent cases of
use and ma.ior start - up successes remain to be seen.

8) Smqrt retail

Proximity-based advertising begins to take off as a subset of
intelligent retail. But the lanking o1 populality shows that it's
still a niche. One Linkedln post a month is nothing like 430 1br

an intelligent home.

9) Smart supply chain

Supply chains hale already become more intelligent for some
years. Solutions to track goods while on the road ol to exchange

inventory infbrmation rvith suppliers have been on the market
for years. So rl,hile it is perfbctly logical that the subject gets a
nerv push r.vith the Internet of Things, its popularity seems to be

limited.

10) Smart farming

o1'things Concept

thtl Grrru luddhhsml lrhrvfulvrlaul

agricultule is a fi'equently ovellooked business case

ings Internet becausc it does not /6-at\ tlt into the

q categories ol health. t1q!rl111-dt.-industr'1.
l\e Int.r'nct ol Things could ''i'euolnri-onize thc \\a)

because of the remotenFt0lff[EAbg operations
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and the large number o1'lir.estock that could be rnonitored. This
idea has not yet reached wide - ranging attention. l-lorvever, one
oi the applications 1br the Intemet o1. Things should not be
underestimated. Intelligent f'arming will become an important
field of application in exporting countries rvith predominantly
agricultural products.

CoNCLUStoN:

The Internet of things is another innovation that oflbr.s a var.ietl
of applications to inter.l'ace things and people u,ith things
online. Each object on Earth is distinguished, related to eaCh
other autononiousll, tlirough internet selection. All
correspondence s)stems and advarrces are used to build the
online concept o1'things such advances are versatile computing,
RFID, remote sensor arrangements and plant fi.amen,orks, but
var'1,ing calculations and proceclures to induce rnanagers, tbrms,
sr.r,inging of}' inlbrmation and secur.itl, pr.oblems. loT needs
institutionalized style methodology, conventior.rs, ID plans and
fi'equencies can occur in parallels, each ofn,hich is intended fbr
specific and express use. Several shr.er.r'd applications seem to
be real in our lifb online.
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Abstact- IOTs in an cmerging branch of lnlormation technologv

that includes transfer of data over a netu,ork through the different
ob.jects u,ithout requiring human to human or human to computer
interaction. lt *'as evolved trorn the concept of Machine to

machine commnnication rihich is cornnronlv knorvn as M2M. 'fhis

M2M communication uses clouds for transfbrring data. Br-Lt dr.re to

the rapid data transfbr in the cloud tbr IO1'devices, the densitl, ol
cloud rvill be increased that lcads to increase in bandr,vidth and

dccrease in the processing spccd. This problern rvas solved by a

new concept knoun as "fbg computing'' or "fbgging" Fog

computing acts as a intermediate layer belneen the cloud and the

hardware. This paper stuclies the role of'Fog cornputing in IO'fs.

Keyrvords- IOTs, M2N4. fog computing. cloud, fbgging.

I. INTRODUCTION
Internet ol' Things is a concept based or.r the

capabilit), o1'r,arious devices connectcd in the netivolk to
sense and collect the data fi'om the surroundings ancl

distribute thern across the internet. This data might be

turther utilized fbr lirrther plrposes as pel'the user's interest.

The basic concept of Iol's is to generate and share the

information among machine to machine through

cloud computing rvithout inten,ention of human

beings. [2] TI.re main intention of IoTs rvas to rninimize the

human interaction 1br data collection and data ently. It rvas

achieved by using difl'erent types of sensors in the machirres

tlrat has capabilitl, to collect the data liom surrounding
environment and transmit it ovel the nctu,ork. Ilence this is
also lel-erred as M2N,l communication. The basic idea of IoT
is shorvn in the figure bellow.

Fig1. Internet of Things(IoTs)

When IoTs and Cloud cornputing is

combined together" it is also knonn as Cloud o1'things.

lt is \iery clear that the Io-I'applications generate

massive amounts o1- data fi'om sensors and other devices.

There fiir to distribution this huge amount of data over a

cloud causes man)'problems such as bandwidth speed of
compulation [e$fu there was a need intermediately
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computations of the data generated by different devices in
IoTs, ple-process it and then distribute it over a network.
Hele comes the role of Fog computing.

Fog compr"rting rvhich is also reftn'ed as "fbgging".
is a distributed infrastructure in u,hich difl'erent
preprocessing and computation are performed at the edge of
the netn,ork by smart devices. These devices have capabilitl,

of data plocessing, data analysis, data storage capability

befbre distributing the data over a cloud. Thus the purpose

of f-og computing in the IoT is to improve efliciency,
performance and decrease the amount of data transtbrred to
the cloud lbr processing, analysis and storage. The 1lg

bellorv shorvs an idea of lbg computing.

Fig.2 Fog Computing

II. IoTS AND FOG COMPUTING

[3] Thc general arohitecture ofloT system consists of
fir,e dill'erent layers. These layers are

Fig3. Layered Architecture of IoT
i) Sensors or controllers: Sensors ol contr.ollcrs are

the intelligent devices that are built-in the different
objects that are connected to Io'l's. These objects are

tcrmcd as "fhirr.-gs". Sensors arc\devices thar

vL
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capture the data fi'om the ob.jects. The captured

inlbrmation is given to the uppcl layer called Gatrvay
Devices.

ii) Catelvay devices: An IoT device passes the data
generated b1'sensors to an IoT gatewa), or other edge
device r.vhele data is either sent to the cloud lor
analysi s.

iii) Communication Network: It consists of
Communicatior.r channel used fbl data transmission.
iv) Data analyzing and translation software: This is
cloud contputing la1'er wherc dillerent computations
on data ale perlormed. It includcs data anal),sis. data

abstraction etc. Man). times this is also termed as

"Edge Clomputing".

v) End application service: Finally this anall,zed data
is handover to thc end application fbr further usage.

In the ela of Intblmation technology, millions of
devices ale becoming intelligent and have capability of
tlansmitting infbnnation over a network. Thus in IoTs
millions of Objects alc connectcd over a network and
transmitting inlbmation. This leads to infornration
Flooding.

It will cause number of problems such as bandwidth,
speed of transmission, data con-rputations etc. Flence

the data should be analyzed and summarized before it
is tlansmitted over a netwolk. It leads to perfbrm
computations at the edge of a netu,ork. This concept is
refbrred as Fog Computing or fbgging. Fog computing
increase the flori, ofthe data and processing speed. It
also results into lorv-co5t installation ar.rd intesration
fbr oom pi ldi da't6'proles ii n g anci cl ep I or, m en t.

The trg bellor.i, eiaboratei the position of Fog in IoTs
alchiteclule.

Fig. 4 Position ofFog in IoT

[al The concept of fog computing is to bring
networking resources neal' the ob.jects that al.e

generating the data. Fog computing term is many times
used fbl an alternative to cloud computing that puts

some kinds oftransactions and resources at the edge of
a netrvork, instead olefitat{i$i,ng channels fbr. cloud

storage and utilization. In fog computing data is stoled
temporary basic fbr intermediate computations. It is

permanently stored in cloud storage. Hence once the
data is transmitted to cloud storage it is removed liom
fog storage. As shor.rn in the fig above Fog resources

ale placed betneen the infbrmation generating objects
and the cloud layer. Fog computing can be

implemented in three different steps. First by adding
process and memory resources to Edge devices. Then
Pre-processing collected data at the Edge and finalll,
sending aggregated results to the cloud.

III Role of Fog Computing in IoTs
Fog computing provides an elllcient way to overcome

shoftcomings fbund in cloud con.rputing and IoTs. Fog

coniputing acts as a middle layer between "Things" and

"cloud''.
Fog computing filters the data by prior computations

befble it is send to the cloud. IJence it will improve the
perfbrmance ol IoTs. Irog computing uses much less

bandwidth as less that transmission is carried out. It
implements leal time computations as the data analysis is
perfbrmed as soon as it is generated by IoTs. As Fog
computing sends only summary data to the cloud, data

becomes more secure. Fog computing helps create low-
latency netwolk connections betr.veen devices and their
analltics endpoints.

The different examples of log computing is healthcare

systems, vehicle automation, smart cities senlices..such as

public saf'ety, sanitation, . traflic tdngestion,. f igh-5:nergy
utilization and rnunicipal services.

In smaft home there are different devices that use lo'l-s
and sensors. These devices lvork on diffbrent plattbrms anil
hence produce hetelogeneous data. It is very difhcult to
integrate this data together fbr processing. Fog computing
efticiently resolves this issue. Fog computing provides a

combined interf-ace to integrate all diflbrent independent
devices that improves the perfbnnance of the IoT system.

lV Conclusion
An ir.rtegration of Fog computing rvith cloud computing

and IoTs make a revolution in human life. The goal of fog
cornputing is to improve elliciency and reduce the amount
of data transporled to the cloud lol processing, analysis and
storage. It acts as a middle layer between IoT devices and
cloud computing cnvironment. It has capability of
computing heterogeneous data anal},ze it and send it to
cloud network.
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