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Abstract—In today’s world, the main communication for  turning lights or music player on and off autorcaliy
on the Internet is human to human. But it is foresaiele that in  through your cell from a distance using WiFi or &looth.
the near future every object will have a unique way 0 A wjiFj connected doorbell that allows you to renfyte
identification and will be addressable so that itrche connected . .
and can communicate interchangeably. The Internetliwsoon answer your door and receive picture alerts on ymmart
become the Internet of Things (IoT). In this papere have phone of person at the door. A smart thermostatsita the
discussed the applications of I0T and then furtheave proposed room temperature according to the weather outsiie.
an algorithm which we have called as the ‘Amalgamatedmerely setting the alarm clock for the morning, lyemart
Algorithm’ since it uses an loT based device as ase of input  phone sends a chain of signals to turn the lightsptaying

and using the Map Reduce Framework, monitors the hiebeat the music and automatically opening up the curtains
of patients continuously for abnormalities.

Keywords—IoT: Map Reduce; medical application; B. Health Care
heartbeat; Talking medical devices have come into existencihvh
includes devices that can remind you of taking the
l. INTRODUCTION prescribed medicinal dose, checking blood pressuré
-I- o - _ blood sugar, taking a walk or exercise at a scheetitime.
he global network linking billions of devices acsos Along with these notifications, it can also provitiealth
the world is known as Internet. Internet of thingéers to advises. Along with the patients the hospital statin also
the network linking physical objects with other plyal use devices based on l0T. A talking thermometertekithe
objects and other Internet-enabled devices andemgst temperature just by pressing a button on it, a Baidd
The term internet of things was first coined by Ke&shton which can indicate whether the wound is healed air a
in 1999. The Radio Frequency ldentification (RF@pup reminder to refill once the prescription goes bekwertain
defines internet of things as the world wide nekwof level.
interconnected objects uniquely addressable based @ Automobiles
standard communication protocols. It incorporataditional ' _ _
fields like embedded systems, control systems and |° keep a check on the traffic level of the cityest
automation. Wireless sensor networks to facilieice-to-  raflic cameras can be installed in different aread streets

device communication through the internet. RFID wagn Which can monitor the accidents, congestion andtiveea
as a pre-requisite for implementing systems whictrew conditions. These statistics can be collected & marticular
classified as Internet of Things (loT). Today it sha center which will connect all other nearby smasffic

applications for both private as well as businesarai If all camera, thus creating an intelligent city wideftcasystem.
the objects in daily life were equipped with idéets and This mformaﬂon can also be passed on to othqr_\mtle
wireless connectivity, these objects could commateiavith ~ ransportation system. One can also check therpaie of
each other and be managed by computer@e car through smart charge indication on our tspimme.
RFID and sensor network technologies will rise teetnthis One can qlso set the temperature of the car artthalsn
new challenge, in which information and communimati Por entering the car.

systems are invisibly embedded in the environmeotrad pD. Waste Management

us. This result in the generation of enormous ansoohdata loT device can determine the filling level of wasiethe

which have to be stored processed and presented iny,nainers. The data is transmitted to the managecester
seamless, efficient, and easily interpretable form. through GRPS communication and then to the City
government. It also offers different routes to edll the
waste in turn helping in minimizing the cost and
A. Building and home automation improvising the recycling process.

A universal remote that connects all the appliamt¢be £ Server problem
house can be used to check power and electricity
consumption be receiving details from every apgéaand
displaying on the television. Locking and unlockuohapr,

Il. APPLICATIONS OF |1OT

In areas of security, there are problems relatextteers,
data storage management and data centre networkoDue
large amount of data (patient details) being stoved
servers in disorganised and disintegrated forma dat
Revised Version Manuscript Received on August 05026. retrieval and data storage becomes a huQe protﬂem f
Devyani Jivani,Vellore Institute of Technology and University, \tek loT based servers. Another problem faced by loVeser
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while multithreadedthough good for less queries |

second becomes very slow foear to 800 queries per
second.

The organisation of the data avaie is an important
factor for the data retrieval from the servers #ng the

normalized form of databases can be used for bgfts

performance

Another issue is data loss due doftware or hardwar

failures in the server. Storing data in differehisters

and the type of clustering used in data storagectffthe

data storage and performance of the server we sing

and thus helps in data retrieval in case of dais

Server performance also depends upon the file sysft

storage which is usedduge amount of data are requil

to make a system of systems which is the basicveaotf

IoT. This will require the data to be properly orgsed

which otherwise may lead to overheating of stol

devices.

lll. ALGORITHM

Nowadays, most of the healthcare exives rely on
data and analytics than experience or intuitionleviriaking
their big decisions in carrying out the medicalatreent
especially cardiology. Many devices have emergedhée
markets that provide information regarding the roaldilata
Along with pros of giving data, at times it gets difficédtr
the healthcare executives to interpret the dateectly and
monitor the patients continuously. Also many tintasy
lack the necessary skills to handle the data. Vépqse ar
algorithm for loT basg heart beat monitoring devic
whichuses Mapeduce framework which will continuous
monitor the heart patients and bring out the abatities so
that the healthcare management will be able tondisg the
patient at any time and can take immediate s for
carrying out the treatment. The constant dataivedeof the
patient will be accurate and easy to unders

In today’s world amount of data involved in heatdre
is enormous. Heart beat data involves a lot of rpatars
which needs to be storeahd analyzed at regular intervals
arrive at conclusions. So our analysis system lpéllbase«
on big data ecosystem which is at present the stadable
and secure data analysis systemajor problem faced i
realtime applications of Internet of Ttgs is data storage
and analysis. THe today’s world amount of da
involved in health care is enormous. Heart beata
involves a lot of parameters which needs to beest@nc
analyzed at regular intervals to arrive at conclasi So ou
analysis systa will be based on big data ecosystem wi
is at present the most scalable and secure datgsi
system. This system uses parallel processing tdyzs
single or corpus of documents. As this is an I0Bed
system we can link in data from various s of the world
and stream that data into our analysis system agige a
wide base to our system. The algorithm of our &sia
system will involve data being received at regutaervals
which will include a database to store the timegtamthe
data keing received from time to time which will keep ¢
data synced with our analysis results.

On the reception of data we will either divide thto a
fixed block size or into block of defined number lfes.

17

This will depend upon the amount of data beieceived
which will have a threshold to perform any one bédge
operations. This data on being divided into variblmscks
will have multiple copies of each block stored immalti
cluster architecture so as to ensure the backuataf so t
prevent datalamage in case of loss of data. This data
then be fed from the rack architecture into the Oaa
ecosystem.

The first stage of the big data ecosystem incluithes
very essential map reduce phase which basicallyes
unstructured data readable irructured data format. This
phase involves three basiub phas¢ namely mapper, sorter
and reducer. Mapper phase is mainly involved in in@
unstructured data into structured data. This takesfile or
a corpus of files to make it ready for analysihis has two
implicationsfirst being analyzing a part of the file or t
files as a whole. The main benefit of using thissstem is
the use of seria@able objects to transfer data from one
of the network to the other. This reduces netwoait and
thus ensures data transfer in a cheaper rateisiphlase w
can also select particular samples of data for datdysis
This phase gives key vad pairs for the particular fileln
our application we aim at tracking the Hbeat rates of a
person in a 24 hour day cycle. So in ordeachieve this
input file containing heartbeat data is taken.Ha mappe
phase the line number serves as the while the
information of a line serves as the value. As shimthe
screenshots of input file the first column gives tralue ol
the hour of the day while thremaining columns are the
heartbeat rates for that hour. So the mapper stwoagh
the lineand gives key value pairs for hour and heart
respectively as output.

The flowchart ofour algorithm is as shown in Fig. 1.
depicts the exact algorithm as explained e used to detect
fallacy and sharp changes in the heat.

Remaining lines
is>0

Remaining lines =0 Mapper Phase

Extract each line
of data

Values remaining
for a particular
hour >0

Fig. 1 Flowchart of the amalgamaater algorithm

Make hour as key
heartbeat as value

Reducefr Phase

lterate through all
heartbeats (values)
linked with an
hour(key)

Values remaining
for a particular
hour =0
Sort hour
in descending

order of heartbeat

Find max of
heartbeat for
an hour(key)
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Fig. 2.Screenshot of the heartbeat values that were
inputted
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Fig. 3. Output

Now we come to the sort phase. This phase sortkethe
value pairs according to its key and combines \sahfeall
distinct keys and sends the data to the reducer.phase
can b t rate of patients and club patients of simileart
beats. This will help in categorization of patieatzording
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returns the maximum heartbeat value as the outputi
hour which finally is sorted according to the mauim
heartbeat value of any particular hour.

A.

Advantages

Map reduce uses parallel processing techniqueshwhic
divides the input file into blocks of various sizt#sis
enabling the algorithm to process the input data in
parallel.

Map reduce algorithm uses HDFS (Hadoop distributed
file system) architecture to store files thus mgkthe
storage more secure and effective.

HDFS architecture is handled by a master slave
mechanism which facilitates task scheduling andrerr
free schemes.

Map reduce algorithm is based on classifying data i
key and value pairs which is suitable for our aggglon.

Map reduce can be deployed on clusters to handle re
time steaming data.

Map reduce framework can deploy many design patern
to suit our application.

V. FUTURE WORK

The 10T is expected to transform how we live, warld
play. Studies show that the number of devices which
connect to the Internet is exponentially increas@grrently
there are 9 billion interconnected devices and #xpected
to reach 24 billion devices by 2020. Only in 201k¢
number of interconnected devices on the planettookithe
actual number of people. According to the GSMAsthi
amounts to $1.3 trillion revenue opportunities foobile
network operators alone spanning vertical segmaunth as
health, automotive, utilities and consumer eleét®n In
the near future the Internet and wireless techresowiill
connect different sources of information such assees,
mobile phones and cars in an ever tighter mannidiors
of components communicate with each other to preduc
consume and process information in different emvitents
such as logistic applications, factories and aigpas well as
in the work and everyday lives of people. We needréate

to their crucial parameters and thus help in furthenew, scalable, compatible and secure solutiondddn the

processing of the available data facilitating guiglcking of
emergency patients. In this phase the heartbeathef
patients are grouped by hour in which the heartlvess
measured.

management of the ever broader, complexly-networked
Internet of Things, and also for the support ofiaas
business models. The Internet of Things enables tgou
harness the data and extend digital business sosniar

The last phase reducer has the feature of seleetingeverage existing investments, creating new efficies and

particular value from the list of values for a partar values
for a particular key. This phase is mainly meantead the
values with the same key and perform some operatibis
phase is mainly used in statistical analysis of d@kailable
data. This phase gives final output of the map cedu

new revenue sources, thus enabling innovation. elfrel
long road ahead to the 10T of 2020. But one thafpr sure,
it is going to be amazing.
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