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Abstract: To furnish a detailed analysis on the healthcare data in HL7(Health Level 7) by 

utilizing Big data analytics and to create disease prediction system as the healthcare sector 

is considered as one of the important industries in information technology. In the past few 

years, healthcare data has become more complex with huge amount of data related to ever 

growing and changing technologies, mobile applications and discovery of new diseases. 

The belief of healthcare sectors is that healthcare data analytics tools are important to 

manage a large amount of complex data, to improve healthcare industries, efficiency and 

accuracy in medical practice. Information technology is a boon for the healthcare sectors to 

upgrade their efficiency in healthcare performance availing the provided data and 

information. The concept of big data though not new is constantly changing with attempts 

of defining big data and inventing newer hardware and software mechanisms to store, 

analyze and visualize the data in keeping with the requirements of collection of data 

elements as per the requisite size, speed and type. Velocity, variety and volume are the 

three innate aspects of the data produced. Furthermore, each of these data repositories is 

isolated and inherently incapable of providing a platform for global data transparency.  

Keywords: Health Level 7 (HL7), Healthcare, Hadoop Distributed File System (HDFS), Deep 

Analysis. 

INTRODUCTION 
Healthcare is no exception in the field of big data. Big Data technologies are changing the world. 

Hospitals have to follow the changing technologies to upgrade, to encounter and to solve Big Data 
problems that include collecting, processing, storing, analyzing, and retrieving the real-time and 
accumulated healthcare data using relevant Big Data technologies. The analytical data management 
applications is altering speedily and the necessity of ever mounting amount of data to be stored and 
provided by analytical database system is enormous due to increased automation with which data can be 
produced. Thereby errors are prevalent as more nodes has to be added to the system. With ever 
increasing growth of data to be analyzed and hundreds of nodes are multiplying Clinical systems which 
mainly use relational databases management systems for storing transactional structured, and semi- or 
unstructured data in RDB tables. 

Healthcare providers such as hospitals and labs contain data systems that are composed of multiple, 
distributed applications.  

HL7 is a data exchange messaging standard for moving clinical and administrative information among 
healthcare applications. Healthcare providers have many different computer systems used for storing 
patient records. All of these systems should communicate with each other when they receive new 
information, or when they want to retrieve information. HL7 messages contain the processes which 
include admitting a patient to a hospital or requesting a lab order for a blood test. Message profiles are 
used to limit the set of data that is exchanged among HL7 message that provide the requirements that can 
verify relevant data exchange. To provide an analysis of disease using the data from multiple health-care 
data sources, the data has to be converted into a particular and specific format which is HL7. 

Deep analysis is a process that is used for analysis and extraction of information that are organized as 
a very large volume of data in a form which is acceptable, useful and beneficial for an organization.  
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Deep analysis retrieves targeted information from data stores through data processing techniques. 
The concept of deep analysis is that it allows elimination of the unwanted data. 

RELATED WORK 
Efforts are being continued to merge ideas that are collected from the MapReduce and database 

systems. This work focuses mainly on language and interface issues. The protocol used for the 
communication between the Electronic Health Record components is called as the HL7. It contains system 
architecture which is open that entitles interfacing between systems using relevant protocols, 
independent of the vendor.  

Both present and future is benefitted by following a standard protocol to get connected to any system 
that supports this particular part of the standard.  

Interface allows for numerous systems to be added to a single HL7 feed. Not necessary to modify the 
original source code while adding the new system. The main drawback of HL7 is not really plug-and-play. 
HL7 implementations differ between vendors. Due to missing fields and values, duplication of data in 
fields and formats and different versions exist. A major disadvantage is that most of them are controlled 
by EHR vendors and therefore interoperability of data is a bit of challenge. 

BACKGROUND 
A. Hadoop Distributed File System (HDFS) 

Hadoop provides a distributed file system and a framework for the analysis of very huge data sets 
using the MapReduce algorithm. Hadoop is mainly used for the splitting the data and computation across 
huge volume of hosts and also the execution of the application is parallely computed to their data. A 
Hadoop cluster is used for the computation capacity, storage capacity and I/O bandwidth by simply 
adding commodity servers. 

Hadoop Distributed File System (figure 1) stores files system metadata and the application data 
separately. HDFS will store the metadata on a dedicated server which is called the Name Node. The Data 
Nodes contains the application data. All the servers are fully connected and it will communicate with each 
other by using the TCP-based protocols 

B. Mapreduce 

MapReduce is a processing mechanism. MapReduce is a program model for distributed computing 
based on java. The MapReduce algorithm contains two main tasks that are Map and Reduce.  

During the Map phase it takes a set of data as the input data, it is divided into input splits for analysis 
by map task running in parallel and converts it into another set of data, where individual elements are 
broken down into tuples namely the key/value pairs.  

Secondly, the reduce phase which takes the output from the map phase as an input and it combines 
the data tuples into a minimum set of tuples. The Reduce phase is used to reduce the task and provide the 
final result. As the sequence of the MapReduce, the reduce task is always performed after the map job is 
completed. The main advantage of MapReduce is that it is easy for data processing over many computing 
nodes. 

PROPOSED SYSTEM 
The clinical data from the daily operations of MC hospitals and clinics are made up of a variety of 

document types – many in the format of HL7 V2 messages. Creating a new patient record or updating an 
existing patient record may result in the creation of one or more HL7 messages. Each document type is 
managed or generated by a single source system at MC. We develop the application for deep analyze in 
the healthcare data HL7 message format.  

Proposed work not process only inside the hospital this system mainly focused on disease prediction 
for various strategies, this source data started from medical laboratory normally users are going to check 
their health condition in diagnostic center.  

They transfer all the patient disease information to healthcare care officer, the user also can provide 
their medical info to the health care officer, they collect all the diagnostic center information all well as 
the patient each and every area this medical report forward to the government medical research center. 
Medical reports convert to the HL7 message by using HAPI HL7 v2 format stored in the HDFS. Then the 
research center can analyze the healthcare information from various area and city. 
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SYSTEM ARCHITECTURE 

 
Fig.1: System Architecture 

MODULES DESCRIPTION AND IMPLEMENTATION 
The figure 1 is explained below. 

A. Diagnostic Center Report Submission: 

Every hospital having diagnostic center some places diagnostic center working separately. Doctors 
will suggest diagnostic center to the patient they want to know about patient health condition and 
disease. After taking medical checkup in the diagnostic center this data will be transferred to the District 
Healthcare officer this same process will be applicable for the every diagnostic center. But the transfer 
medical report not contains any personal information about the patient.   

B. District Healthcare Officer and User 

The healthcare officer getting information from every diagnostic center, all the healthcare care report 
will be combined into a single file. The user can update their disease information directly to health care 
officer, after submission the user will get notification about the disease and precautions. Healthcare 
officer transferred entire detail to the medical research center. 

C. HL7 Message Preprocessing 

Healthcare officer report will be converted into HL7 message format and stored into the HDFS 
(Hadoop Distributed File System).The preprocessing is a kind job to process the HL7 messages, where the 
level of process happening in different procedure, the report contains all medical information will be 
categorized by age, gender, symptoms and so on, this preprocessing is triggered at times automatically in 
our application. So the medical analysis information dynamically changed every time. 

D. Medical Research Center Analysis 

This is the Government medical research center analyze the medical report in various category. They 
can find out which disease affected most of the area and many people, if suppose result displayed disease 
dengue system should give detail about the disease. Which aged peoples are affected by the dengue, 
which symptoms peoples are affected by this disease which area people affected by this disease all these 
details will be analyzed in this application. Result showing any district or area the precautions will be 
delivered to those users.  
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RESULT 

 
Fig.2: District-wise Disease Analysis 

Invention of disease prediction system graphs out minute details of specific diseases, area spread, 
viral diseases, symptoms, treatment healthcare facilitates available and the necessary precaution to be 
undertaken to keep one from being affected. 

 
Fig.3: District-wise Dengue Analysis 

End users has to download the mobile application, register and log in to view and understand the 
complete details of spread of specific diseases, area prone to disease, symptoms, risk age group, details of 
treatment and also to educate on the necessary precaution to be undertaken to safeguard oneself and 
thus create an awareness among public. Using deep analytics the district disease analysis (Figure 3) is 
calculated and the depth first search is used to analyze the district dengue analysis (Figure 4). It is 
colorfully illustrated in graphic method to simplify for the better understanding, thereby, enhance the 
civic sense of common man. In today’s fast paced world, not only we see advancement in new technology 
but also the rapid surge of new diseases. 

CONCLUSION AND FUTURE WORK 
This project gives the amount of people affected by the disease which is spreading in that particular 

area or city .Using deep analysis technique the spreading diseases are calculated and analyzed based on 
the area. This helps to take precaution as well as to protect themselves from spreading diseases. This 
work is presented to mobile user to make them easily understand the amount of people got affected in 
their area. This platform needs to get strengthened in the near future by correctly implementation of the 
following policies: 

1) Evaluate the extent of heavy spread of diseases.  
2) Educate the necessary precaution to be undertaken.  
3) Recommendation to the government to utilize the application which can figure out the onset of 

disease 
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