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bioinformatics. Researchers provide details on how hadoop
can be used in medical related fields [6,7]. Another important
tool that can be used is spark from apache foundation [8]. It is
fast and general engine for large scale data processing. Spark
and Hadoop are extensively used in medical field and
especially have strong impact for cancer research. Hadoop can
perform well for analyzing large scale data sets [9].
Researchers and various healthcare organizations now a day
are using hadoop for various healthcare services and clinical
research projects. Hadoop can also be used in the field of
bioinformatics [10]. By using hadoop map reduce a package
name called cloudburst has been proposed by Schatz MC.

Abstract
Usage of big data which is related to medical filed is gaining
popularity among healthcare services and for clinical research.
Medical field is one of the largest areas which is generating
enormous amount and varieties of data. Traditional systems
are incapable of handling such big data which is characterized
by volume, variety, velocity, veracity and values (5 V’s). To
process this vast amount of data we need a framework which
can parallel process the data by utilizing the clusters of
commodity hardware. This hardware should be reliable, faulttolerant. Apache Spark is a fast, in-memory data processing
engine with elegant and expressive development APIs to
allow data workers to efficiently execute streaming, machine
learning or SQL workloads that require fast iterative access to
datasets. In the Hadoop framework we can develop
MapReduce applications which can scale up from single node
to thousands of machines. This paper investigates the big data
which is used in clinical research to find out the patients with
similar patterns and recommend the patients who requires
intensive care. Also, the patients can be informed about the
future predictions. In this paper we propose a ten-node hadoop
cluster to run the distributed mapreduce algorithms. This
algorithm shows an efficient data processing with big clinical
data. These results can be used to provide efficient and
personalized decisions for the patients. The data sets used for
the results purpose is taken from MIMIC-III an open source
database which is one of the largest repositories of data.

In the era of Big Data, we have quite good opportunity to
utilize the data available in medical field for various decisionmaking purpose. We can also use the cloud computing
technologies for storage of the huge data. Most of healthcare
organizations around the world use the Health information
systems, such as Electronic Medical Records (EMRs),
computerized order entry systems and various administrative
systems in daily operations. These systems generate large
amount of data. This data can be used as secondary research
data in healthcare services. In this paper, we investigate the
usage of hadoop and spark based applications to process the
large amount of medical data. We discover features of users
who are using the Health information systems. Based on
structured, semi-structured and unstructured data which is
produced by Health information system, an eight-node hadoop
cluster is constructed to execute the distributed MapReduce
algorithms. Lot of research has been done by using the single
node algorithms. But when it is constructed using multi node
algorithm, the process of big data for healthcare services is
more efficient. Health information systems can be
intelligently
designed
for
making
personalized
recommendations for the patient.
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INTRODUCTION
Medical data sets are increasing, and the variety of data being
generated through hospital systems is becoming complex for
processing as lot of data is unstructured. For systems which
are currently being used in the hospitals are standalone
systems with client server technology. These systems process
the data which are structured by using traditional database
management system. But when the data sets grow with variety
of data being gathered, these systems are not capable to
process the data [1,2]. There are lot of developments
happened over the years to implement an open source and by
using the commodity software applications are built to handle
large data sets [3,4].

RESEARCH METHODOLOGY
In this section we propose a hadoop and spark based Big data
processing system for the healthcare data. The system has four
components which will cover applications related to
healthcare. The components are spark based ExtractTransform and Load (ETL), multi-node hadoop clusters for
the storage of data, processing and managing the data,
machine learning based recommendation engine for
distributed data and performance coordination service for
distributed application using zookeeper. In this rest of the
paper we describe each component in detail. The overall
system architecture of apache spark and hadoop based data
processing system is shown in figure 1.

Apache Hadoop related projects provides framework scalable
and fault tolerant analysis for large data sets which utilizes the
MapReduce [5] programming model. For clinical research
projects we can use hadoop. Hadoop is also used in
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Figure 1: System architecture of Spark based Hadoop system for healthcare data

SPARK BASED EXTRACT, TRANSFORM AND LOAD
In this section we discuss on how Spark based Extract,
Transform and Load of the Electronic health records data and
various data received from other servers. Apache Spark is
built on the concept of distributed datasets, which contain
arbitrary Java or Python objects. You create a dataset from
external data, and then apply parallel operations to it. The
building block of the Spark Application Program Interface
(API) is its Resilient Distributed Datasets (RDD). It is based
on RDD API. In the RDD API, there are two types of
operations: transformations, which define a new dataset based
on previous ones, and actions, which kick off a job to execute
on a cluster. On top of Spark’s RDD API, high level APIs are
provided, e.g. Data Frame API and Machine Learning API.
These high-level APIs provide a concise way to conduct
certain data operations.
Figure 2: Spark Ecosystem

The spark ecosystem [11] is shown in fig 2. To manage the
big data processing requirements with variety of data sets,
spark provides a framework and the source of data. Spark will

7489

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 10 (2018) pp. 7488-7492
© Research India Publications. http://www.ripublication.com
enable the applications in Hadoop clusters[12] and run up to
100 times faster in memory and 10 times faster when running
on a disk. To process the real time streaming data spark
streaming library is used. Spark SQL provides the capability
to expose the datasets over JDBC API. Common learning
algorithms and utilities are included in MLib a machine
learning library. For graph and graph-parallel computations
GraphX is used. To run interactive SQL queries on large
volumes of data BlinkDB a query engine is used. The
integration adapters with other products like Cassandra (Spark
Cassandra Connector) and R (SparkR). With Cassandra
Connector, you can use Spark to access data stored in a
Cassandra database and perform data analytics on that data.

MULTI-NODE HADOOP
STORAGE OF DATA

CLUSTERS

FOR

THE

In this section we propose the multimode hadoop clusters for
storage of large data. Hadoop is an architecture which can
store big data. So in the architecture we use multi-node
hadoop clusters to storage of the data which can handle any
type of data. Hadoop cannot easily access the data stored in
relational database. So we need to build an multi-node hadoop
clusters for storage of the data. Hadoop Distributed File
system (HDFS) based warehouse along with Hive need to be
building to query the large datasets. This architecture is shown
in fig 4.

The healthcare data are generally stored in relational
databases. Relational database which use conventional IT
architecture cannot process huge amount of data. To store and
process big data we use Hadoop platform. It uses Hadoop
Distributed File System (HDFS) for data storage and
MapReduce a software framework for developing powerful
applications to process big data. Methods proposed by [13] for
transferring the data to the system are not efficient. In the
proposed system we develop a Spark based ETL module. It is
designed to offer efficient bulk data transfer between Hadoop
and structured data sets available in Relational data base
management system. The structure of spark based ETL is
shown in fig 3.

Figure 4: Multi node Hadoop cluster

PROCESSING, ANALYZING AND MANAGING THE
DATA BY USING MACHINE LEARNING BASED
RECOMMENDATION ENGINE
Big data analysis of clinical data will be carried out by related
algorithms on the top of data warehouse. Machine learning
library can be provided by Apache Mahout [14]. We can use
the various algorithms like collaborative filtering, which
includes the classification and clustering. To implement the
collaborative filtering algorithms we collect user preferences,
find the similar users or items and then calculate
recommendations. Clinical data repositories store clinical
data. By implementing the multimode hadoop clusters the
large clinical data is stored, processed and analyzed. The
following code show few settings with the hadoop multimode
clusters.

Figure 3: Spark based ETL
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CONCLUSION
This paper describes the hadoop and spark based design and
development of a processing system that can analyze the data
for large clinical data sets. This system solves the issues
related to collection, storage and analysis of secondary data.
Machine learning tools such as Mahout can be used to collect
the intelligent data behind the data warehouse. The system
designed performs better storage and analysis when compared
to single node hadoop cluster.
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The algorithm is assessed by precision and recall metrics for
information retrieval and statistical classification to evaluate
quality of results.
The measures are defined as
Precision = TP / (TP + FP)
Recall = TP / (TP + FN)
Where TP =True Positive, FP = False Positive, FN = False
Negative

RESULTS
The datasets for the clinical research are collected from
MIMIC – III, the largest repository of medical data sets. We
collected the data for 600000 patient’s admission data in
various hospitals for the last 5 years. Multimode hadoop
clusters are used to store the data and it exhibits the highest
performance when compared with the single node algorithms.
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