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ABSTRACT: In existing recommendation systems, they 
are using stored data or live data for suggesting 
recommendations for users without maintaining any 
privacy and security. In this paper, at first a trust related 
recommendation is established along with data analytics. 
Then trust based recommendation algorithms are 
discussed. Naive Bayes classifier is one of the directed 
learning classifier algorithm that can be modified in type 
of MapReduce. In our review, we construct an Naive 
Bayes MapReduce show and assess the classifier on five 
datasets in view of the forecast exactness. Additionally, 
an adaptability investigation is led to see the speedup of 
the information preparing time with the expanding 
number of hubs in the bunch. Comes about demonstrate 
that running the Naive Bayes MapReduce model across 
multiple nodes can save considerate amount of time 
compared with running the model against a single node, 
without sacrificing the classification accuracy. 
 
Keywords:  Data analytics, Trust model, Machine 
Learning, HDFS, MapReduce. 
 

1. Introduction 
The pervasiveness of Web 2.0, Big data is a heated point 
these days and is for the most part accepted to be the 
following huge thing in the IT world [1]. Web 2.0 enables 
the people to be associated with each other and offer their 
relational substance on the web, and empowers 
organizations to give their administrations online to 
clients. As a result of  Web 2.0, e-commerce [2] and social 
networks [3] are starting to build up vast databases of 
customer activity and wish to generate additional values 
from it. As well as financial services [4], healthcare [5], 
telecommunication [6] and many other services, they are 
starting to catch an ever increasing number of information 
to acquire bits of knowledge and enable them to settle on 
business choices. Big Data does not connection to a 
particular amount of data, but rather is a general term used 
to portray the huge measure of computerized data an 
organization makes – which takes excessively time and 
costs excessively cash to be broke down with 
conventional processing procedures.  
 

To understand the issues of conventional registering 
systems, individuals have utilized "three Versus" of 
volume, speed and assortment to portray the difficulties 
of Big Data [7]. Though the volume of data is the greatest 
test of Big Data, it offers us a ton of chances. Having the 
capacity to store and process a tremendous measure of 
information raises the likelihood of an assortment of 
various exercises – illness analysis, client conduct 
following, social insurance administrations arranging, 
and atmosphere demonstrating, and so on. These errands 
normally include petabytes or even Exabyte of 
information to store and process which goes past the 
capacity of conventional database advancements. We 
require another framework that is proficient to defeat the 
restrictions of customary equipment arrangements and 
scale our Big data [8]. Speed is likewise one of the issues 
of Big Data. Web 2.0, distributed computing, and the 
predominance of cell phones lead the information to 
stream into the associations in an exponential rate that 
effectively overshadows the conventional processing 
advancements. Numerous applications like online video 
spilling and gaming require the information to be 
exchanged at an outstandingly high speed, which 
represents an extraordinary weight to the IT frameworks 
[9]. Assortment is another normal for Big Data, with the 
advanced data numerous associations caught turns out to 
be progressively various and thick. Voluminous measure 
of unstructured and semi-organized information that 
organizations make, similar to photos, video and sound 
and so on., represents an awesome test with conventional 
innovations. Big data in all actuality is muddled and 
monstrous information, pre-preparing and information 
purifying is a need before any figuring exertion can be 
performed [10].  
 
Hadoop overview  
 
Due to the challenges brought up by volume, velocity and 
variety, a new technology is required for Big Data. 
Apache Hadoop is assuming a main part in the Big Data 
field as of now and it is the principal suitable stage for 
Big Data examination. Hadoop is an open-source 
programming structure for versatile, solid, conveyed 
processing framework that is fit for understanding Big 
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Data "three Versus" challenges. Initially roused by 
Google's MapReduce [11] and Google File System (GFS) 
[12], what Hadoop does is to utilize a basic programming 
model to process substantial scale datasets crosswise over 
bunches of machines and disseminate the capacity. Since 
the data preparing is running on a bunch of machines, it 
is important to manage hub disappointment that is 
probably going to happen over the span of the handling. 
Rather than depending on profoundly costly servers with 
high adaptation to non-critical failure, Hadoop handles 
hub disappointment itself through its administration, 
which can distinguish the hub disappointment in the 
bunch and re-disperse the information to other accessible 
machines. What's more, Hadoop sets up a plan to shield 
it from losing the metadata of the dispersed condition. 
Along these lines, Hadoop turns out to be broadly utilized 
by numerous associations due to its unwavering quality 
and versatility to handle immense amounts of data with a 
reasonable cost of appropriated figuring foundation [13].   
 
Hadoop comprises of two essential components. The 
principal elite appropriated data preparing structure 
called MapReduce. Hadoop separates the datasets into 
numerous segments and circulate its stockpiling over the 
group. MapReduce performs data handling on every 
servers against the blocks of information living on that 
machine – which spares an incredible measure of time 
because of parallel preparing. This produces middle of the 
road synopses which are amassed and made plans to the 
last outcome in a decrease arrange. In particular, the 
MapReduce worldview comprises of two noteworthy 
strides: delineate and lessen venture (as appeared in 
Figure 1) – the guide step changes over the information 
segment of information into a key/esteem combine which 
works parallel in the group, and the diminish assignment 
gathers the data, plays out some calculation and resolves 
them into a solitary esteem. At the point when the 
MapReduce is running on dispersed record frameworks 
like HDFS, as a result of HDFS's normal information 
region property, the undertakings will dependably work 
on the hub nearest to the habitation of the information 
block. This altogether diminishes the I/O taken a toll amid 
the information calculation, which permits the parallel 
data handling to be exceedingly quick [14]. 

 
 

Figure 1. Illustration of the MapReduce framework  
 
The second element of Hadoop is the Hadoop Distributed 
File System (HDFS), which allows high-bandwidth 
calculation and distributed low-cost storage which is 
basic for Big Data errands. Figure 2 demonstrates a 
fundamental engineering of HDFS, there is one 
NameNode and different DataNodes, where NameNode 
deals with the greater part of the document framework 
metadata and DataNodes stores the blocks of datasets 
(spoken to by b1, b2, b3, and so on.). At the point when 
the datasets are stacked into HDFS, HDFS will 
disseminate the capacity of the information over the 
bunch in a way that will be dependable and can be 
recovered quicker. A run of the mill HDFS information 
block size is 64 – 128MB and each parcel of information 
is repeated to different hubs. The scale-out engineering 
gives Hadoop a heavenly even versatility and 
fundamentally expands the accessibility and adaptation to 
internal failure of the distributed system [15]. 
 

 
Figure 2. Hadoop Distributed File System (HDFS) 

architecture  
 
Word count example  
 
The word count illustration is a great case to begin with 
the Hadoop and MapReduce improvement. 
Understanding the word check illustration is essential for 
understanding different varieties of  MapReduce projects. 

International Journal of Pure and Applied Mathematics Special Issue

312



   

  

The possibility of the word check illustration is 
essentially to tally the quantity of events of each 
expression of a given input file. 
 
Much the same as whatever other MapReduce programs, 
the word include illustration additionally runs two stages, 
first the guide venture on mappers and after that the lessen 
venture on reducers. Notwithstanding, before running 
guide and diminish assignments for the word number 
case, we should first load our information into the 
Hadoop Distributed File System (HDFS). Given a vast 
size input file, HDFS will part the information into a few 
blocks and repeat the pieces to the accessible hubs in the 
groups, which is the key for Hadoop to understand its 
high accessibility and adaptation to internal failure.   
 
In the map phase, the substance in the given info record 
will be tokenized and a rundown of key/esteem sets will 
be shaped with key being the each word and esteem being 
'1'. For example, say we have a record with substance 
"hello world bye world", the key-esteem sets produced 
after the guide step will resemble: <hello, 1>, <world, 1>, 
<bye, 1>, <world, 1>. In the lessen stage, the halfway 
key-esteem combine from the mapper are sent to the 
reducers and the sets with a similar key are collected and 
made plans to a solitary key-esteem match. Once more, 
from the above illustration, the yield from the reducers 
will resemble: <hello, 1>, <world, 2>, <bye, 1>. The 
output gives the data of the words and their occurrences 
in the given file.   
 
In HDFS, the default block size is 64MB, which implies 
the information will be divided into numerous pieces if 
the size is more prominent than 64MB. Each block of 
information will have 3 duplicates uniformly conveyed 
over every one of the hubs if there should arise an 
occurrence of the hub disappointment. Every mapper 
stacks the arrangement of information neighborhood to 
that machine and procedures them. Figure 3 gives the 
delineation of how guide and decrease errands are 
performed in word check illustration. For effortlessness, 
we just have two info documents and having 4 words in 
each record. In the guide errand, we accept the substance 
of each document is put away in isolated mappers in 
HDFS, i.e. "Hello Hadoop" and "Bye Hadoop" are passed 
to various mapper cases. The mapper examples will 
prepare the block data simultaneously and transmit the 
middle of the road key-esteem combine. At the point 
when the mapping stage has finished, there is a rearrange 
and sort handle in which the middle of the road key-
esteem combine is traded between machines to send all 
esteems with a similar key to a solitary reducer. In our 
case, two <Hadoop, 1> sets will be put in a similar 

reducer. In the lessen errand, a reducer gets an iterator of 
key-esteem matches and joins them into a solitary yield 
esteem. For instance, two <Hadoop, 1> sets will be 
totaled as a solitary key-esteem combine <Hadoop, 2>.  

 

 
Figure 3. Word count map and reduce flow 

Data Analysis and Trust Model. 
 
Data analytics (DA) is the process of evaluating datasets 
in order to draw result about the information they contain, 
increasingly in addition of specialized systems and 
software. Data analytics technologies and methods are 
widely used in commercial industries to enable 
organizations to make more informed business decisions 
and by scientists and researchers to verify or disprove 
scientific models, theories and hypotheses. 
 
A trust model identifies the specific process or methods 
that are necessary to respond to a specific threat profile. 
A trust model must include direct or indirect validation of 
an entity's identity or the characteristics necessary for a 
particular event or transaction to occur. We are using 
prediction analysis to give retrieve the relevant 
information from stored dataset. 
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Literature Review 
 
Paddy M. Barrett et al [41], Smart phones have had an 
intense impact on our everyday lives, but have yet to 
display considerable effects in the field of healthcare and 
medicine. This article expects to investigate that how 
advanced mobile phones and the Web can enhance 
solutions in social insurance later on. 
 
Today, wearable devices/technologies that are attached 
directly to a patient’s body and which is monitored 
through smart phones and which are used to measure an 
ever-growing set of personal bio-metric, including blood 
pressure, heart rate etc. Currently, smart phones can 
measure blood chemistries such as blood glucose. This 
system will help to every citizen, no longer is will patient 
forced to travel for distances for medical check-ups. 
Except lab testing, many diagnostics testing services will 
be available on smart phones. Smartphone, Wearable 
Devices, Internet etc. are some technologies are used. 
Pros. Smart phones are easy to handle and monitor 
patient’s health from anywhere.  
 
Cons. Need to concentrate on trust worthy data transfer 
during any type of data exchange from wearable devices 
to smart phones and vice-versa. 
 
Azzedine Boukerche et al [42], Mobile healthcare services 
have the potential to become integral components of a 
modern healthcare system, as they can provide alternative 
solutions to numerous medical and social requirements. 
The continuous improvement of wearable sensors and 
portable systems is firmly connected to propel in a scope 
of advanced equipment and remote correspondence 
innovations. These cell phones and frameworks work in 
an altogether different way than ordinary restorative 
hardware. 
 
Telemedicine system and Pervasive healthcare systems 
are two systems used in this paper. 
 
Features of Pervasive and Mobile Healthcare: 
 
1. Wearable Devices. 
2. User Mobility. 
3. Data Transmission. 
4. Flexibility of Medical Services. 
5. Remote Medical Control. 
 
The analysis of experimental results, compared to 
traditional schemes, such as the linear trust computation 
model or the group-based management system, explained 
trust model can genuinely improve the security and 

reliability of the network while also reducing the 
complexity of the traditional trust schemes and thus 
improving efficiency. Therefore, this trust-based 
multicast strategy provides an excellent solution for 
guaranteeing secure and reliable communications in 
wireless and pervasive healthcare networks. Algorithm: 
Secure trust-based multicast scheme algorithm is used to 
overcome drawbacks of previous methods towards 
secured and trust worthy data transfer. 
 
Willian D et al [43], This paper explains how mobiles and 
wearable devices are used in Healthcare, which are used 
transfer and monitor data retrieved from patient’s and 
explains how M2M (machine to machine) technology 
used to transfer data which is used improve healthcare 
using technologies like Internet and 5G. 
 
The use of 5G network is not only to connect people but 
also to provide connectivity to any device or application 
that benefits from network access. Mobile technology 
evolution is a comprehensive development of M2M 
communications and the IoT. 
Technologies: M2M/D2D communication. 5G network 
technology. 
 
Juan M et al [44], This paper introduces an appropriated 
tele-checking framework, gone for enhancing social 
insurance and help to ward individuals at their homes. 
The framework actualizes an administration situated 
design based stage, which permits heterogeneous remote 
sensor systems to impart distributed autonomous of time 
and area confinements. This approach furnishes the 
framework with a higher capacity to recuperate from 
blunders and a superior adaptability to change their 
conduct at execution time. In this paper, they utilized 
SYLPH stage (Administration layer over Light Physical 
gadgets) depends on administration arranged engineering 
(SoA) for incorporating heterogeneous remote sensor 
systems. Tele-monitoring System, which is used to gather 
context information automatically using several wsn’s. 
 
Technologies: 
1. SYLPH platform. 
2. Tele-monitoring System. 

 
Advantages: 
1. Reliability. 
2. Response time is less. 
3. Low cost implementation. 
 
Disadvantages: 
1. Privacy. 
2. Security. 
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In future, learning and decision making 
capabilities/feature should be developed, where machine 
can take automatic decisions according to the situation. 
 
Gregory Gimpel et al, Medication Adherence is one of 
the most complicated task, where data analytics can be 
applied to get dangerous side effects to help healthcare 
workers or doctors to make data based decisions. Medical 
Adherence is taking medicines as prescribed by doctor 
that is taking right medicines with appropriate dose at 
right time. This paper includes, how side effects by 
medicines can effect on patient who are allergic to 
medicines. 
 
Five MA Technologies are: 
1. Smartphone reminder apps. 
2. Smart medication boxes. 
3. Smart pills. 
4. Wearable Sensors. 
5. Implementable devices. 

 
Advantages: 
 Doctors can prescribe the medicines according to 

patient’s adoptability. 
 Using smart pills, apps we can get patient’s body 

adherence. 
 

Everret Koop et al [46], In this paper, medical facilities 
are delivered to neighborhoods and individual homes, 
using computer technologies like tele-medicines. This 
decentralization could reduce costs enough provide all 
peoples/citizen with medical insurance coverage, This 
could benefits as well as providers.We have best 
healthcare in our country but it is not equally available to 
all citizen. Using cyberspace (Computer technology and 
Internet) the medication can be distributed to every 
citizen. 
 
Technologies: 
 Tele-presence. 
 Home tele-health and remote monitoring. 
 Tele-surgery etc.. 

 
Advantages: 
 Cost effective: By eliminating large hospitals. 
 Low cost Medicare for all citizens. 

 
 

Disadvantages: 
 
 Security: All Medicare method must be highly 

secured and reliable. 

 Availability: Mainly, we have to concentrate on this 
where one or other nurse/doctor must available at 
any time. 

 If the patient with emergency must give higher 
priorities. The assigning priorities according to 
patient health condition. 

 Trust-based Medicare and privacy must be included. 
 

Phillip A. Laplante et al [47], explained about how IoT is 
used in Healthcare and Challenges. Applications which 
are used to track patient location, patient body 
temperature, blood pressure etc. These applications are 
used to maintain patients data and to get continuous 
notifications about patients. 
 
Challenges: 
 
 Security: IoT applications must be secured. 
 Loss of privacy: Privacy is important because 

patients except that private information will be 
remain confidential. 

 Trust: Information that is being delivered from 
sensors might appear to be correct. 
 

Advantages: 
 Applications are easy to use. 
 Secured, privacy and trusted application. 
 Easy to maintain and handle every patient. 

 
Disadvantages: 
 Although patient is having tracking system, still 

need human’s like nurses to monitor the 
applications every time. 

 High maintenance cost. 
 

Yanmin Zhu et al [48], This paper shows the plan, usage 
and assessment of a productive strategy framework called 
Finger, which empowers approach of a clarification and 
execution on disseminated sensors to bolster sensor level 
adaption and fingers are associated by interfaces that 
characterize order and occasions. TinyOS v1.5 on the 
BSN hardware platform and nesC are used for 
development. 
 
Technologies/Systems/Methods 
 Finger Policy System 
 BSN 

 
Advantages: 
 Operations can be protected against unauthorized 

access. 
 With Finger, application development can also be 
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accelerated since developers only need to focus on 
developing event sources and composing policies. 

  
In future conflict detection is to be deployed and 
compliance mechanisms. 
 
Ching-Hui Chen et al [49], Camera networks that capture 
the movement of individuals and vehicles in every day 
environments are enabling novel applications in a broad 
selection of domains. In medicinal services, for instance, 
camera-based walk and stance investigation frameworks 
can help with the underlying diagnostics of numerous 
development related disarranges, for example, 
Parkinson's infection, and overseer can remotely screen 
patients and intuitively control their medical problems 
through webcams or profundity detecting cameras, for 
example, Microsoft KinectWhile the part of marker less 
movement catch frameworks and camera arranges in 
reconnaissance and physical security have been surely 
knew, their effect in enhancing medicinal services, 
elderly care, and separation instruction is just as of late 
being valued. 
 
Technologies: 
 Teleimmersion. 
 3D free-viewpoint reconstruction. 
 Surveillance and target verification. 

 
Boyi Xu et al [50], The fast improvement of Web of things 
(IoT) innovation makes it workable for interfacing 
different keen articles with the Web and giving more 
information interoperability strategies to application 
reason. The differing qualities of the items in IoT causes 
the heterogeneity issue of the information arrange in IoT 
stage. The utilization of IoT innovation in applications 
has impelled the expansion of ongoing information, 
which makes the Data maintenance and recovering is 
more troublesome and testing. In this paper, a semantic 
information model is proposed to store and decipher IoT 
information. At that point an asset based information 
getting to technique (UDA-IoT) is intended to acquire 
and create IoT information universally to enhance the 
availability to IoT information assets. An IoT-based 
framework for crisis medicinal administrations to display 
how to accumulate, joins, and interoperates IoT 
information adaptably so as to offer help to crisis 
therapeutic administrations. The last consequence of this 
paper demonstrates that the asset based IoT information 
getting to strategy is powerful in an appropriated 
heterogeneous information condition for supporting 
information getting to auspicious and pervasively in a 
cloud and versatile processing stage. 
 

Employments of IoT innovation in social insurance not 
just convey advantages to specialists and directors to get 
to wide scopes of information sources additionally 
challenges in getting to heterogeneous IoT information, 
particularly in portable condition of continuous IoT 
application frameworks. The enormous information 
collected by IoT gadgets makes the issue for the IoT 
information getting to.  
 
In this paper, they concentrated on brought together 
information demonstrate and semantic information 
clarification by metaphysics in information stockpiling 
and getting to. New difficulties may exist in ventures 
required with long production network, as in these areas, 
substantial quantities of organizations are included and 
the business nature ends up noticeably mind boggling. All 
things considered it is hard to apply a bound together 
information model to the whole inventory network. The 
proposed UDA-IoT strategy is appropriate for data 
escalated ventures, for example, medicinal services, in 
which moderately short esteem chains are included that 
are reasonable for applying standard information models 
through the whole business prepare. 
 
Daojing He et al [51], The improvement of therapeutic 
sensor systems (MSNs) is urgent for e-human services, 
yet security remains a re-doubtable test yet to be settled. 
Conventional cryptographic systems don't meet given 
interesting attributes of MSNs, and the way that MSNs 
are powerless to an assortment of hub mis-behaviour's. In 
such circumstances, the security and execution of MSNs 
rely on upon the co-agent and trust characteristics of the 
dispersed hubs, and it is key for every hub to assess the 
trust value of different hubs. In this paper,they recognize 
the novel components of MSNs and present equivalant 
hub behaviour's, for example, transmission rate and 
leaving time, into trust assessment to identify 
noxious/flawed hubs. They propose an application-free 
and appropriated trust examination show for MSNs. The 
trust administration is helped out using basic 
cryptographic systems. Recreation comes about displays 
that the proposed model can be utilized viably distinguish 
noxious conduct's and there by bar malignant hubs. This 
paper additionally advise the trial consequences of the 
Gathering Tree Convention with the option of the 
proposed framework in a system of TelosB bits, it speaks 
to that the system execution can be altogether enhanced 
by and by. Also, a few recommendations are given on the 
best way to utilize such a trust assessment show in some 
application situations. 
 
Unique Features of MSNs: 
Some differences between MSNs and MANETs (or 
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WSNs) are listed as follows. 
 
1) Data rate: Numerous MANETs and WSNs are 
selected to administer occasions which frequently occur 
at sporadic interim. Then again, MSNs are enlisted for 
observing human's physiological exercises and moves, 
which may occur in a more intermittent way. Henceforth, 
the applications' information rates are nearly steadier. 
 
2) Mobility: Nodes in an MSN are either static or 
comparatively static. 
 
3) Latency: The requirement is dictated by the 
applications, and may be traded for energy consumption 
and improved security. 
 
The proposed trust assessment model can be enlisted/used 
in different application situations (e.g., secure multicast, 
disseminated information stockpiling, and sight and 
sound activity security design). Here, we consider 
brought together noxious hub location and secure 
extraordinary give directing a role as two illustrations. 
 
1. Centralized Malicious Node Detection. 
2. Secure Unicast Routing. 

 
In this paper, they have introduced a novel disseminated 
trust assessment demonstrate for MSNs, where every hub 
oversees confide in records of different hubs about 
playing out a few exercises. Advance, they show the 
utilization of the proposed trust display in an assortment 
of use situations in MSNs, for example, brought together 
noxious hub location and secure unicast directing. The 
proposed model was assessed utilizing both PC 
reproductions and trial test overnight boardinghouses 
demonstrated promising outcomes, insufficiently 
recognizing malevolent hubs and enhancing bundle 
conveyance. 
 
Ping Jiang et al [52], A big data is introduced utilizing 
wearable sensors equipped for completing nonstop 
regulating of the elderly, advising the applicable 
guardian's when fundamental and sending pertinent data 
to a major information framework for investigation. A 
test for such an answer is the development of setting 
mindfulness through the multi-dimensional, dynamic and 
nonlinear sensor readings that have a feeble connection 
with noticeable human conduct's and wellbeing 
conditions. To address this test, a wearable sensor 
framework with a keen information forwarder is proposed 
in this paper. The forwarder embraces a Concealed 
Markov Display for human conduct acknowledgment. 
Area touchy hashing is proposed as a proficient 

component to learn sensor designs. A model arrangement 
is executed to screen wellbeing states of scattered clients. 
Proposed work demonstrated that the savvy forwarders 
can furnish the remote sensors with setting mindfulness. 
They transmit just vital data to the huge information 
server for examination when certain conduct's happen and 
abstain from overpowering correspondence and 
information stockpiling. The framework capacities 
inconspicuously, while giving the clients genuine feelings 
of serenity in the information that their wellbeing is being 
observed and broke down. 
 
This paper shows a major information pilot framework 
for social insurance of the elderly that consolidates the 
two classes, i.e., finding independent issues and human 
issues, and covers the administrations of both nonstop 
conduct checking and long haul wellbeing condition 
examination. The framework comprises of a wrist-
wearable sensor hub for data assembling, a PDA for client 
cooperation and remote get to, and a brought together 
huge information framework as an instrument for 
wellbeing condition managing. For taking care of such a 
framework, there is a trade off between appropriated 
preparing in the wearable sensors and the incorporated 
investigation in the server group. Subsequently, an astute 
data forwarder installed in the cell phones is proposed in 
this paper to regulate the practices of a wearer 
consistently, caution a parental figure if any 
inconsistency is distinguished, and transmit just the 
obliged data to the human services huge information 
framework for examination. The smart data forwarder in 
view of a concealed Markov show (Gee) makes the 
conveyed sensors setting mindful and extraordinarily 
limits the correspondence burdens and information 
stockpiling for a vast scale framework. 
 
The framework coordinate with remote wrist sensors 
through cell phones to screen the wearers' prosperity. 
Because of countless included, gathering constant sensor 
data to the brought together servers turns out to be 
exorbitant and troublesome. Be that as it may, such a 
major information framework can give rich data to social 
insurance suppliers about person's wellbeing conditions 
and their living condition. Subsequently, In this paper 
they proposed an abnormal state data forwarder installed 
in a cell phone. It can be arranged by a client to decide 
under which conditions information ought to be logged to 
the framework. It utilizes a Gee to decide a wearer's 
practices, which incorporates a LSH table to decide the 
perception likelihood of a state. Considering non-direct 
and high-dimensional components of the sensor 
perceptions, the LSH table is proposed to enhance 
effectiveness. It can be learned by embedding’s test 
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information and questioned by checking their 
neighborhood thickness. Investigation have checked that 
the LSH-based conduct assessment is more effective than 
the dimensional decrease technique, which is vital for 
execution. 
 
Arshdeep Bahga et al [32], A data integration and 
informatics structure for medicinal services applications 
use the parallel figuring ability of a cloud-based, huge 
scale disseminated clump handling foundation worked 
with ware equipment. The outcome is new adaptability 
for designers of cutting edge social insurance 
applications. 
 
Due to the volume and assortment of their information, 
medicinal services applications suppliers and populace 
wellbeing specialists confront significant difficulties in 
coordinating and viably examining human services data. 
Customary wellbeing data innovation (IT) frameworks, 
for example, electronic wellbeing record(EHR) and 
individual wellbeing record (PHR) frameworks, utilize 
distinctive specialized and semantic measures to speak to 
and store information and depend on restrictive models. 
These client–server frameworks rely on upon 
neighbourhood equipment, programming, and 
information stockpiling, and every framework can have 
an autonomous dialect and database innovation. Every 
one of these attributes make it to a great degree hard to 
precisely and effectively coordinate information from 
numerous, frequently clashing, frameworks—yet such 
reconciliation is vital to creating propelled medicinal 
services applications.  
 
Cloud-construct frameworks permit information 
stockpiling in light of outer servers that engineers can 
without much of a stretch get to, yet interoperability 
remains a test, as the sidebar "Interoperability in 
Electronic Wellbeing Record Frameworks" portrays. The 
test by making a cloud-based approach for the outline of 
interoperable EHR frameworks and incorporate it in the 
Cloud Wellbeing Data Frameworks Innovation Design 
(CHISTAR), a model framework that empowers semantic 
interoperability. CHISTAR's nonexclusive plan strategy 
that uses a reference framework that characterizes a 
broadly useful information structure set and a prime 
example display that characterizes the clinical 
information characteristics. CHISTAR empowers secure 
access to social insurance information, supporting 
components, for example, approval, personality 
administration, and validation administrations.  
 
 
 

Frameworks used: 
 Data Integration. 
 Data Access. 
 Data analytics. 
 
Supporting Healthcare Applications: 
 PHR application. 
 Health Mapper application. 
 
Cloud-based applications worked with the III structure 
have decreased foundation and operation costs. Client–
server applications require a group of IT specialists to 
introduce, design, test, run, secure, and refresh equipment 
and programming. In cloud based applications, the cloud 
supplier deals with each one of those capacities. 
 
Liviu Constantine scu et al [21], With the appearance of 
4G and other long haul development (LTE) remote 
systems, the customary limits of patient record rate are 
lessened as systems administration innovations amplify 
the span of healing facility foundation and give on-
request versatile access to restorative sight and sound 
information. Be that as it may, because of cost and 
exclusive programming, stockpiling and abrogating 
costs, and the cost of centralization and re-improvement, 
it stays perplexing, costly, and frequently unfeasible for 
healing facilities to incorporate their foundation for on the 
web and portable utilize.  
 
SparkMed information combination structure for 
versatile human services (m-Wellbeing), which quite 
profits by the amplified organize abilities of LTE remote 
advances, by empowering an extensive variety of 
heterogeneous restorative programming and database 
frameworks to be progressively incorporated into a cloud-
like shared media information store. Proposed structure 
enables the therapeutic information applications to impart 
its information to versatile has over any remote systems, 
(for example, WiFi and 3G), by interfacing with existing 
frameworks and conveying them as m-Wellbeing 
applications. SparkMed consolidates strategies from sight 
and sound spilling, rich Web applications (RIA), and 
remote strategy call (RPC) structures to create or plan a 
Self-overseeing, Unavoidable Robotized Arrange for 
Medicinal Undertaking Information (SparkMed). 
Promote, it has capacity to withstand disappointment, and 
ready to deal with versatile and hand-held gadgets to keep 
up its system, even in the nonappearance/disappointment 
of committed server gadgets. they have planned a model 
of the SparkMed structure for examination on a 
radiological work process reenactment, which utilizes 
SparkMed to send a radio legitimate picture watcher as a 
m-Wellbeing application for tele-medicinal use by radio 
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logists and partners. They have evaluated there prototype 
using ten devices over WiFi and 3G, verifying that our 
framework meets its two main objectives:  
 
 Interactive delivery of medical multimedia data to 

mobile devices; and  
  Connecting to non-networked medical software 

processes without significantly effecting their 
performance. 

 
Predictable reaction time of under 500ms and graphical 
casing rates of more than 5 outlines for every second were 
seen under planned utilization conditions. Further, 
overhead estimations showed straight adaptability and 
low asset prerequisites. 
 
SparkMed, a system to empower portable access to multi-
media therapeutic information to an extensive variety of 
Web able and cell phones. They have laid out the 
usefulness of the framework, displays its capacity to 
intuitively convey medicinal interactive media 
frameworks to cell phone customers, and insightfully 
synchronize and engender restorative information from 
an assortment of heterogeneous sources in a helpful, 
dependable way without suffixing noteworthy overhead 
to the hidden procedure. Model and case situation 
assessed the viability of the SparkMed design in a domain 
created to reproduce a genuine healing facility and tele-
solution setting. Inside the setting of our mimicked radio-
intelligent workstation, our model showed very intuitive 
ease of use and low overhead cost necessities, 
demonstrating its reasonableness and viability in 
comparative clinic settings. 
 
Ismail Hababeh et al [38],  Many web processing 
frameworks are working constant database 
administrations where their data change persistently and 
grow incrementally. Web information administrations 
have a noteworthy part and attract critical changes 
checking and controlling the trust based data and 
information spread. Web tele-drug database 
administrations are of focal significance to disseminated 
frameworks. The development in many-sided quality and 
the quick development of this present reality medicinal 
services testing applications are making it difficult to 
actuate the database authoritative staff. In this paper, they 
assembled a coordinated web information benefits that 
conquer quick reaction time for substantial scale Tele-
wellbeing database administration frameworks. There 
concentrate fundamentally on database administration 
with application situations in unique tele-medication 
frameworks to enhance mind confirmations and decrease 
mind troubles, for example, travel, time constraints and 

separation. They propose three-overlap approach in light 
of information database sites bunching, smart information 
circulation and discontinuity. This approach helps in 
lessening the measure of information gathered between 
sites amid application's execution; accomplishes 
financially savvy interchanges amid application's 
handling and enhances application's throughput and 
reaction time. The proposed approach is tried inside by 
registering the effect of utilizing measuring 
administration's strategies on different execution 
highlights like reaction time, correspondences cost and 
throughput. The outside approval is performed by 
contrasting the execution of methodologies with that of 
different procedures in the writing. 
 
They performed both the outside and inward assessment 
of incorporated approach. In the inward assessment, they 
measure the effect of utilizing procedures on WTDS and 
web benefit execution measures like reaction time, 
correspondences cost and throughput. The outcomes 
demonstrate that coordinated approach fundamentally 
enhances administrations prerequisite fulfillment in web 
frameworks. This requires more examination and trials. 
The future work is to research approach on bigger scale 
systems including extensive number of destinations over 
the cloud. They will consider applying distinctive sorts of 
bunching and acquaint look based procedure with 
perform more savvy information redistribution. At long 
last, acquainting security worries that need with be tended 
to over information parts. 

METHODOLOGY 
Overview  
 
In this section, we describe the implementation and 
development details of building the Naïve Bayes classifier 
using the MapReduce paradigm. The implementation 
contains five steps: data preparation, data preprocessing, 
data processing using MapReduce, data classification 
using Naïve Bayes algorithm, and classifier evaluation. 
We downloaded 5 datasets (adult, car-evaluation, 
contraceptive method choice, mushroom, and nursery) 
from the University of California Irvine (UCI) Machine 
Learning Repository [32], all of the datasets are 
multivariate of categorical or integer variables and default 
for classification tasks. In the data preprocessing stage, 
we augmented the original datasets to gigabyte level so to 
better leverage the powerful Hadoop computing 
capability. Also, the dataset is divided into two parts: one 
for model training and the other are treated as “unknown” 
data for model testing. We use cross validation to find the 
estimated model with the highest accuracy. If there are 
continuous attributes in our dataset, a preprocessing 
MapReduce job is performed to discretize the continuous 
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variables. After preprocessing is done, we load the 
preprocessed data into HDFS, and perform map and 
reduce tasks against the data. In this step, we are able to 
obtain the number of occurrences of an attribute with a 
specific value given a certain class. With the result from 
the MapReduce task, we can compute the prior, 
likelihood, and hence posterior for each class, and then 
assign the instance to a class. Finally, we count the 
number of instance correctly and wrongly classified to get 
an overall accuracy of the estimated model. The overview 
of the implementation diagram is shown in Figure 4. 
 

 
Figure 4. Implementation overview 

Implementation choice  
 
Hadoop is written in Java, although Hadoop streaming 
supports many languages to enjoy the advantages offered 
by Hadoop platform, MapReduce is still most commonly 
written in Java [33]. The Hadoop version I used is 
cdh4.2.0 – a Cloudera distribution of Apache Hadoop. 
The project is built and packaged using Apache Maven. 
In our implementation, we construct explicit mapper and 
reducer functions in Java. My choice of development 
environment is Eclipse.  
 
File pre-processing and Data augmentation  
 
Hadoop is designed for large scale data processing while 
suffering a performance penalty when dealing with small 
datasets [34, 35]. If you have data measured in terabyte 
or even petabyte, the superior scalability of Hadoop will 
save you a considerable amount of money and time. 
However, if you only have megabytes of data, then 
Hadoop is not the choice as its performance will be 
significantly lower and is no competitor for Excel or other 
SQL tools. Hadoop Wiki suggests that since the 
map/reduce setup takes for a while, so ideally we should 
at least allow the map task to execute for a minute [36]. 
The five datasets downloaded from UCI Machine 
Learning Repository only have their size at a few 
megabytes level, which is not suitable for Hadoop 
experiment. Hence, I augmented the datasets by 
concatenating the copy of data to a much greater size so 

that Hadoop can distinguish the environment warm-up 
time and the actual data processing time. The size of the 
augmented data is still not ideal for Hadoop to show its 
strong scaling capability, which usually goes beyond 
terabytes or even exabytes, however, this is sufficient for 
our experiments. 
 

 Data split and cross validation  
 
In order to test the accuracy of our Naïve Bayes classifier, 
we randomly take 70% of instances for model training 
and the remaining 30% for model testing. The testing data 
set is treated as “unknown” data, which is never involved 
in the training process. This is considered to be a resemble 
of the real-world and will not get overoptimistic 
estimates. The training dataset is divided into 6 folds and 
cross validation is performed to eliminate the bias within 
the dataset. There are in total 6 runs for cross validation 
and in each run we in turn pick 1 of 6 folds as the testing 
set and the rest for training. Finally we choose the 
estimated model with lowest error rate. The selected 
model will be applied to the “unknown” data for 
classification. We calculate the accuracy of the classifier 
based on the number of instances correctly and wrongly 
estimated.   
 

 Data discretization  
 
There are two of five datasets – adult and contraceptive 
method choice - that have mixed categorical and 
continuous variables, and therefore, we have to discretize 
the continuous variables in the datasets so as to apply the 
Naïve Bayes classifier. Instead of using the Gaussian 
distribution assumption to estimate mean and variance of 
continuous variables, we use binning to categorize 
continuous feature attributes, to obtain a new set of 
Bernoulli-distributed attributes [37]. The number of bins 
can be customized, but usually a more finely spaced bin 
can reduce the discretization error with an increasing cost 
of computation [38]. In order to correctly categorize 
continuous variables, it is required to obtain the range of 
the variable. We dump the data into HDFS and perform 
an additional MapReduce job to find the maximum and 
minimum value of each continuous variable. This step 
saves us additional time compared with the traditional 
approach because the computation can be done in parallel 
across the cluster. Below is the snippet of MapReduce 
source code in the preprocessing step:   
The mapper class source code is shown.   
 
public class PreprocessMapper extends 
Mapper<LongWritable, Text, Text, DoubleWritable> 
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    protected void map(LongWritable key, Text value, 
Context context) throws  IOException, 
InterruptedException   
 
(PpM-RSTM) Preprocess Mapper 
 
Input key: the offset of the beginning of the line from the 
beginning of the file [39]. Input value: the string content 
of the line Output key: attribute name (i.e. age) Output 
value: attribute value (i.e. 29). Where only continuous 
variables and their values are sent to the reducers. The 
reducer class source code is shown.   
public class PreprocessReducer extends Reducer<Text, 
DoubleWritable, Text,  
DoubleWritable>   
    protected void reduce(Text key, 
Iterable<DoubleWritable> values, Context context) 
throws IOException, InterruptedException  
 
(PpR-RSTM) Preprocess Reducer  
 
Input key: attribute name, Input value: attribute value  
Output key: attribute name_min or attribute name_max 
(i.e. age_min, age_max) Output value: minimum or 
maximum value of the attribute notably, the output 
key/value of the mapper should be identical to the input 
key/value of the reducer. The reduce function takes a list 
of value output from the map function and resolves to a 
single maximum and minimum value of a continuous 
variable.   
 
We store the output from the preprocessing step as a 
SequenceFile, a flat file consisting of binary key/value 
pairs, which is also internally used for temporary map 
output [40]. Using SequenceFile as the intermediate 
output format increases the performance when there are 
multiple MapReduce jobs run in consecutive.   
 
The remaining three datasets (car-evaluation, mushroom 
and nursery) do not have continuous feature attributes, 
hence, there is no need to run data discretization step on 
those three datasets.   
 
File processing and parameter estimation  
 
File processing is the key step for our Naïve Bayes 
classifier implementation. We build a MapReduce model 
to estimate the parameters in the model – prior and 
likelihood of a given class. The model is able to handle 
large scale Naïve Bayes classification tasks due to the 
distributed nature of the MapReduce paradigm.   
 

Naïve Bayes MapReduce model  
 
Naïve Bayes is one of the machine learning algorithms 
that can be applied against the MapReduce paradigm [41]. 
For simplicity, suppose there are only two classes 1 and 
2 for classification and each data instance has M 

attributes (mostly with discrete value). In order to estimate 
the parameters in the Naïve Bayes model, i.e. P( ) and 
(  =  | ), where P( ) is the prior of class  (j = 1 or 2), 

and (  =  | ) is the likelihood of the ith attribute,  has 
value a (i = 1, 2, … , M) conditioning on class , we need 
to get the total number of instances in the sample, namely 
N, occurrences of class  in the sample, namely , and 
number of instances having ith attribute  with value a in 
the sample namely . By iterating through the sample, we 
can obtain N and .   
 
For the next step we use the MapReduce model to obtain 
the value of . In the map task it takes a line as input and 
converts the content of the line into a key/value pair, 
where the key is a combination of the class, attribute and 
its attribute value, namely a unique string with a form like 
_ _ , the value is 1.  

 
The source code snippet of the map function is shown 
below.   
 
public class ProcessMapper extends 
Mapper<LongWritable, Text, Text,  
protected transient 
HashMap<String, Double> _map;     
protected void setup(Context 
context) throws IOException,  
InterruptedException   
protected void map(LongWritable key, Text value, 
Context context) throws IOException, 
InterruptedException  
private void createContKey(String attribute, String 
value, String category, int bin, Context context) throws 
IOException, InterruptedException   
private void createDiscKey(String attributes, 
String value, String category, Context context) 
throws IOException, InterruptedException 
 
(PM-RSTM) Process Mapper 
 
Input key: the offset of the beginning of the line from the 
beginning of the file Input value: the string content of the 
line Output key: attribute name_attribute value_class (i.e. 
age_0_<=50K    education_Masters_>50K) Output 
value: 1. In the reduce task, the values of the same key is 
added up and a single key/value pair is emitted, where the 
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key is the unique string combination and the value is the 
count of the occurrences of such string combination.  
The reducer class source code is shown. 
 
public class ProcessReducer extends Reducer<Text, 
IntWritable, Text, IntWritable> protected void 
reduce(Text key, Iterable<IntWritable> values, Context 
context) throws IOException, InterruptedException  
 
(PR-RSTM) Process Reducer  
 
Input key: attribute name_attribute value_class (i.e. 
age_0_<=50K, education_Masters_>50K)  
Input value: 1, Output key: attribute name_attribute 
value_class (i.e. age_0_<=50K, 
education_Masters_>50K). Output value: number of 
instances having ith attribute  with value a in the sample 

 The reduce function takes a list of 1’s from the map 
function and resolves to a single count.  
 
Parameter estimation and classification  
 
With the MapReduce approach, we are able to process the 
file in multiple nodes in parallel and significantly expedite 
the performance compared with running on single node. 
From the output of the MapReduce run, we can easily 
obtain the prior and likelihood for each class by:   
 

  

  

For every instance d, according to Bayes’ theorem we 
have the posterior for instance d:  

P( |d) ∝ P( ) ∗ P( 1 =  1 |  ) ∗ P( 2 =  2 |  ) ∗ … ∗ 
P(  =   |  )  

If P( 1|d) is greater than P( 2|d), we classify data instance 
d to class 1, otherwise we classify it to 2. Sometimes it 
is necessary to use log likelihood instead of likelihood to 
avoid floating point overflow, then we have:   
 
P( |d) ∝ log P( ) + log P( 1 =  1 |  ) + log P( 2 =  2 |  ) 
+ ⋯ + log P(  =   |  )  

Notably, it is possible that an attribute value does not 
occur in every class, which will lead to a zero likelihood 
estimate for that class. To get a handle on this zero-
frequency issue, we added a value 1 to the count of every 
attribute value-class combination. If we have continuous 
feature attributes that exist, a preprocessing job is required 

to categorize the continuous variable before we estimate 
the parameters using the MapReduce model. 
 
Decision Tree Induction 
 
Generate decision tree. Generate a decision tree from the 
training tuples of data partition DP. 
 
 Data partition, DP, that is a set of training tuples 

with their associated class labels; 
 attribute_set, which is the set of candidate 

attributes; 
 attribute_selection_process, defines a process to 

determine the splitting criterion which “best” 
partitions the data tuples into individual classes. 
It is consisting of a splitting attribute and which 
is either a split point or splitting subset. 

 A decision tree. 
 

Method: 
 
Step 1: create a node K; 
Step 2: if tuples in DP are all of the same class, C then 
Step 3: return K as a leaf node labeled with the class C; 
Step 4: if attribute_set is empty then 
Step 5: return K as a leaf node labeled with the majority 
class in DP; // majority voting 
Step 6: apply attribute_selection_process (DP, 
attribute_set) to find the “best” splitting criterion; 
Step 7: label node K with splitting criterion; 
Step 8: if splitting attribute is discrete-valued and 
multiway splits allowed then // not restricted to binary 
trees 
Step 9: attribute_set←attribute_set-splitting_attribute; 
// remove splitting attribute 
Step 10: for each outcome j of splitting criterion // 
partition the tuples and grow sub trees for each partition 
Step 11: let DPj be the set of data tuples in DP satisfying 
outcome j; // a partition 
Step 12: if DPj is empty then 
Step 13: attach a leaf labeled with the majority class in 
DP to node K; 
Step 14: else attach the node returned by 
Generate_decision_tree 
Step 15: (DPj, attribute_set) to node K; 

Endfor; 
Step 16: return K; 
 
This splitting partitioning stops when any one of the 
following conditions occurs a true: 
 
If for all of the tuples in partition DP known at node K , 
that belong to the same class (steps 2 and 3),. If there are 
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no attributes on which the tuples may be partitioned 
further as shown in step 4. In this case, majority voting is 
done as shown in step 5. This involves converting node K 
into a leaf and labeling it with the most common class in 
DP. Recursively, the node tuple’s class distribution may 
be stored. If there are no tuples for that given branch, 
means that a partition DPj is empty (step 12). In that case, 
a leaf is generated with the majority class in DP (step 13). 
 
Information Gain 
 
The entropy means Information Gain approach generally 
selects the actual splitting attribute which minimizes the 
value of entropy and thus maximizing the Information 
Gain for identification of the splitting attribute of the 
Decision Tree. 
 
There is must be calculate the Information Gain for each 
of the attribute after that selection of the attribute that 
maximizes the Information Gain is done. The Information 
Gain for each attribute can be calculated using the given 
below formula which states in Han and Kamber 2006; 
Bramer 2007: 
 
E =   log2     
=1 eq. (1) 
 
Here m states for the no. of classes of the target attributes 
and here, Pi states for the no. of occurrences of class I 
divided by the total number of instances means states for 
probability of i occurring. 
 
Gini Index 
 
Measurement of the impurity of the data counted by the 
Gini index. The Gini Index is calculated for each attribute 
in the data set. If there are m classes of the target attribute, 
with the probability of the ith class being Pi, the Gini 
Index is defined as (Bramer 2007): 
 
Gini Index = 1‐  2  =1 eq. (2) 
 
The splitting attribute referred as the attribute has the 
largest reduction in the counted value of the Gini Index. 
 
Gain Ratio 
 
For reduction of the effect of the biasing that resulting 
from the general use of Information Gain, another 
alternative known as Gain Ratio was given by the Ross 
Quinlan in 2007.The Information Gain gives biased of 
tests with showing too many outcomes. Generally, it used 
to select attributes that having a many number of values. 

Gain Ratio = Information Gain / Split Info eq. (3) 
Here, the split information is a one type of value that 
depends on the sums of that frequency. 
 
Pruning 
 
Reduced error pruning is used for pruning the decision 
rules that are extracted previously. It is the fastest pruning 
technique. It is used to generate accurate as well as small 
decision rules. Reduced error pruning generates compact 
decision rules. Hence, it generates the number of 
extracted rules. 
 
Steps to implement Decision tree for Adult Dataset: 
 

Start: Enter data of patient record. 
Initialization: There are two classes in which we 
have to classify the data are. 

0: >50K 
1: <=50K 

 
Process: Decide the probability of each attribute for both 
the classes using the database with result as training. 
Apply decision tree and identify the impact as well as 
relationship that present between adult dataset attributes 
with relation to the predictable salary. 
 
Attribute measurement by using Information Gain, Gain 
Ratio and Gini index and tree pruning. Decide the class 
for Adult dataset record. 
 

Experiments And Results 
 
In this section the experimental methodology have been 
taken place.  The experiment is the evaluation of the 
Naïve Bayes classifier build on top of the MapReduce 
model. Dataset downloaded from the UCI Machine 
Learning Repository is used in our experiment (Table 3).  
 

Table 3. Experiment dataset  
 

Name  Data Types  Attribute 
Types  

Instances Attributes 

Adult  Multivariate 
Categorical, 
Integer  48842  14  

Car evaluation  Multivariate Categorical  1728  6  

Contraceptive 
Method 
Choice 

Multivariate 
Categorical, 
Integer  1473  9  

Mushroom  Multivariate Categorical  8124  22  

Nursery  Multivariate Categorical  12960  8  
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Naïve Bayes MapReduce model evaluation using – 
adult dataset  
 
The adult dataset has 48842 instances and 14 attributes, 
including 6 continuous variables and 8 categorical 
variables. There are two classes in this dataset, the 
individual income is greater than 50K (>50K) or no 
greater than 50K (<=50K). Table 4 is a snapshot of adult 
data attributes. All continuous attributes are discretized 
into 4 bins so that the Naïve Bayes algorithm can be 
employed.   
 

Table 4. Attribute and its type of data analyzed 
Attribute  Type  

age  continuous  

workclass  
Private, Self-emp-not-inc, Self-emp-inc, Federal-gov, Local-
gov, State-gov, Without-pay, Never-worked  

fnlwgt  continuous  

education  

Bachelors, Some-college, 11th, HS-grad, Prof-school, Assoc-
acdm, Assocvoc, 9th, 7th-8th, 12th, Masters, 1st-4th, 10th, 
Doctorate, 5th-6th, Preschool  

educationn
um  continuous  

marital-
status  

Married-civ-spouse, Divorced, Never-married, Separated, 
Widowed, Married-spouse-absent, Married-AF-spouse  

occupation  

Tech-support, Craft-repair, Other-service, Sales, Exec-
managerial, Profspecialty, Handlers-cleaners, Machine-op-
inspct, Adm-clerical, Farmingfishing, Transportation-moving, 
Priv-house-serv, Protective-serv, ArmedForces  

relationship  Wife, Own-child, Husband, Not-in-family, Other-relative, 
Unmarried  

race  White, Asian-Pac-Islander, Amer-Indian-Eskimo, Other, 
Black  

sex  Female, male  

capital-gain  continuous  

capital-loss  continuous  

hours-
perweek  continuous  

nativecount
ry  

United-States, Cambodia, England, Puerto-Rico, Canada, 
Germany,  
Outlying-US(Guam-USVI-etc), India, Japan, Greece, South, 
China, Cuba,  
Iran, Honduras, Philippines, Italy, Poland, Jamaica, Vietnam, 
Mexico,  
Portugal, Ireland, France, Dominican-Republic, Laos, 
Ecuador, Taiwan,  
Haiti, Columbia, Hungary, Guatemala, Nicaragua, Scotland, 
Thailand,  
Yugoslavia, El-Salvador, Trinadad&Tobago, Peru, Hong, 
Holand-Netherlands  

 
The two-by-two contingency table of the Naïve Bayes 
classification result is shown in Table 6.   
 

Table 6. The 2-by-2 contingency table of adult data  
 

  Actual annual income 
> 50K 

Actual annual income 
<= 50K  

Classified to 
“>50k” 

tp=612606  fp=599740  

Classified to 
“<=50K” 

fn=94603  tn=1623541  

 
Here we define “Actual annual income > 50K” to be true, 
while “Actual annual income <= 50K” to be false. With 
the contingency table, we can calculate several 
measurement to evaluate the Naïve Bayes classifier.  
 

  
 
For the adult dataset, we are equally concerned about 
whether we can correctly classify each individual to the 
actual annual income class, no matter >50K or <=50K. So 
here accuracy is our interest of measurement to evaluate 
the model, 76% of accuracy is an acceptable level to 
predict the income class of an individual. 
 
Results Evaluation 
 
We are using Linux system, Hadoop and Eclipse IDE 
where all these are integrated in Cloudera Software. The 
project is executed using Eclipse IDE and Output is 
shown using command prompt. [cloudera@quickstart ~]$ 
hadoop fs -cat /user/cloudera/data/class/class/part-r-
00000 

International Journal of Pure and Applied Mathematics Special Issue

324



   

  

 
 

Figure 5. Output (Total number of peoples with <=50K 
and >50K salary) 

 
Table 5: Classification accuracy of the algorithms 

 
Classification 

Algorithm 
Accuracy % 

Naïve Bayesian 84.3187 

K Star 71.4286 

Random Forest 73.6264 

Zero R 75.8242 

 

 
 

Figure 10: Bar graph for Accuracy of algorithms  

CONCLUSIONS AND FUTURE WORK 
 
Hadoop is the decision of stage for large scale data 
handling, its great versatility, high accessibility and 
adaptation to non-critical failure gives the business a way 
to deal with recover data from big data in a sensibly short 
measure of time. The MapReduce programming model is 
anything but difficult to utilize, individuals can make 
MapReduce programs without a point by point 
comprehension of the inner framework outline of 
Hadoop. Aside from Java, now Hadoop streaming enables 
individuals to program MapReduce employments in 
different dialects like R, Python and so forth. Various 
applications are based on top of Hadoop system to 
significantly more propel the large-scale data processing 
technology.   
 
Machine learning is a field consolidated with insights and 
artificial intelligence to gain from information and find 
the covered up however profitable information behind 
data. In the big data era, machine learning is to a great 
degree helpful for endeavors to turn the "junk data" to 
important data and help them to settle on better business 
choices. Analysts have done a great deal of examination 
to convey machine learning algorithms to assist the 
computational process.   
 
In our study, we built a Naive Bayes classifier by utilizing 
the MapReduce work and furthermore play out an 
adaptability examination to see the connection between 
the running time and the span of the group. Things being 
what they are, without diminishing the exactness, a 
circulated Naive Bayes classifier has a considerably 
higher execution contrasted and the running of the 
algorithms on a single machine. A MapReduce form of 
the Naive Bayes classifier ends up being to a great degree 
productive when managing substantial measure of data. 
 
In this paper address towards utilizing machine learning 
algorithms utilizing the MapReduce model. Later on, one 
bearing can be trying different things with more machine 
learning algorithms utilizing MapReduce and utilizing 
Mahout Programming interface to benchmark our 
examinations. The other choice could be to see more 
inward framework outline of Hadoop structure so to better 
use our cluster resources for the job we created, for 
instance, investigating the optimal number of mappers 
and reducers used for a job to maximize the throughput of 
our large-scale data processing jobs. 
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