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Abstract - Big data holds great promises to change health care for better. Various advancements and digitalization of 
processes involved in healthcare organizations give rise to adopt big data analytic techniques to acquire, store, process 
healthcare data. Hive has been widely used in organizations like Facebook, eBay, LinkedIn, Taobao, Yahoo, Spotify and 
Tencent, to manage and process large volumes of data. It is an open source project used as data warehouse for Hadoop. With 
all the technical advancements, healthcare also needs the financial support to deliver all the facilities to patients and 
healthcare industries, which is provided by many grant programs. The paper focuses on analysing the data which contains 
the financial assistance provided to healthcare by HRSA in U.S. for the period of last 8 years, using hive. 
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I. INTRODUCTION 
 
Analysis of data has been the core function in any 
large organization and social networking site, if 
considered the case of Facebook, prior to 2008, data 
warehouse was used to store data using commercial 
relational database management system. But with the 
enormous growth in data, the infrastructure used was 
taking more than a day just to do daily processing 
jobs. This developed the need of more scalable and 
efficient technology. Hadoop, which uses commodity 
hardware to process large amount of data proved a 
big help. But writing a MapReduce code for even a 
simple job was a tedious task. Hive was already 
gaining fame for data processing. Collaboration of 
hive with Hadoop was done in 2007 which brought 
the familiar concept of SQL back to the user. Hive 
gave its own dialect of SQL which translates a query 
into a DAG of MapReduce jobs. Now Facebook is 
running a thousand of jobs on hive/Hadoop cluster 
with hundreds of users for different applications like 
simple summarization, Business intelligence, 
machine learning applications or to support Facebook 
product features[1]. With the increasing adoption of 
hive, the data volume managed by hive has increased 
many folds. 
Further sections are divided as follows: section II 
describes how the data is stored in hive, the 
architecture and features of hive. Section III gives the 
brief introduction to healthcare. Section IV gives the 
literature review. Section V gives the highlights of 
dataset being analysed with the results observed. And 
the paper is concluded in section VI.  
 
II. DATA STORAGE IN HIVE 
 
The data stored in the table can be partitioned or non-
partitioned using partition by clause. The table 
metadata associates the data to hdfs directories. The 
partition of the table is stored in the sub directory 

within a table’s directory. Further bucket is stored in 
a file within the directory or subdirectory.  
There is another concept of data storage called 
external table [2]. External table differs from normal 
table in one point that is drop table command on 
external table only deletes the table metadata and 
does not delete any data. Many advancement were 
done to maximize storage capacity, update existing 
file systems and improve cluster resource utilization. 
 
HIVE ARCHITECTURE 

 
Figure 1: Hive Architecture 

 
Figure 1 shows the architecture of Hive. There are 
two user interfaces for user to submit their statement 
to the Driver that is CLI and HiveServer2. Driver first 
parses the statement and passes the Abstract Syntax 
Tree (AST) to the Planner and best plan is executed. 
During this phase, metastore is contacted frequently 
for information. Hive then translates the query into 
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executable jobs foe Data Processing Engine (e.g. 
MapReduce) in pipeline fashion. A serialization and 
de-serialization library (SerDe) is used to serialize 
and de-serialize data in a file format. After all Map 
Reduce job are finished, result of the query will be 
fetched by Driver to the user. Data can be stored in 
HDFS or in other storage system like HBase, which 
needs a corresponding storage handler. 
 
FEATURES OF HIVE 
 Hive uses the concept of table, rows, column, 

associated type, join, Cartesian product, 
aggregation, group by, union just like SQL.  

 Metadata browsing can be done using show 
table, Describe table 

 The data in the table can be entered using 
HiveQL with added advantage of entering data 
using some other program or may even be a 
legacy data without transforming the data. 

 HiveQL comes with the extension to support 
MapReduce program in any programming 
language.  

 It has got additional clause like Distribute by or 
Sort by to analyze the data better. 

 The map clause could be used without reduce 
clause or vice versa if no data transformation is 
required.  

 From clause can be used before select/ map/ 
reduce clause.  

 The data can be inserted into different tables, 
partition, hdfs, and local directories as a part of 
same query in order to avoid multiple scan of 
input data. 

The storage efficiency in hive is determined by SerDe 
and file formats. New file formats are added to give 
various type specific data encoding scheme and 
decompose a column with complex data type. The 
use of two kinds of indexes (data statistics and 
position pointers) and partitioning table horizontally 
into multiple stripes added to the data reading 
efficiency. Hive has two level compression schemes 
i.e. a stream type specific encoding scheme and 
optional general purpose data compression scheme. It 
has a fine memory management scheme to handle 
multiple read/write. New writer register to memory 
manager with its stripe size. If the total amount of 
memory exceeds the threshold, the memory manager 
will scale down the actual stripe size until some 
writer frees the memory. An efficient planner is used 
to reduce unnecessary data operations and 
movements by eliminating unnecessary map phase 
and exploiting correlations in a query. Hive supports 
a vectorized query execution engine that significantly 
improves the query execution through better utilizing 
the modern CPUs. 
 
III. HEALTHCARE 
There is a huge amount of data available for 
healthcare because of the growing technology used in 

this field now. But the data is quite diverse and 
complex making linear analysis useless. Healthcare 
data tends to reside in multiple places with multiple 
formats, from different source system like EMR’s or 
HR software to different departments like radiology 
and pharmacy. This data is spread among multiple 
healthcare systems, health insurers, researchers, 
government entities, and so forth.  
 
Aggregating this data into single, central system such 
as enterprise data warehouse makes it accessible and 
actionable. Often, healthcare data may have 
inconsistent or variable definitions while developing 
standard processes that improves quality is the goal, 
but the number of variables involved makes it far 
more challenging. But it can be said the healthcare 
data will not get simpler in the future. The volume, 
variety and complexity will grow further. Still 
researchers are deliberately trying to get the 
maximum value from such complex and inconsistent 
data. As the healthcare industry evolves and bring the 
big data closer to the core of its clinical, financial and 
administrative operations, providers who have strong 
understanding of how data fuels the various moving 
parts of the care continuum will be better equipped to 
leverage analytics for the benefit of patients and their 
organisation. After all the technical advancements, 
healthcare also needs the financial support which is 
provided by many grant programs. Healthcare is a 
prime example of how the five Vs of data, volume, 
velocity, variety, veracity and value [3], are an innate 
aspect of the data it produces. In spite of the inherent 
complexities of healthcare data, there is potential and 
benefit in developing and implementing big data 
solutions within this realm.  
 
IV. LITERATURE REVIEW 
 
This section reviews the work done by many 
researchers in the field of big data and healthcare 
using Hadoop. E. Laxmi Lydia, M.Ben Swarup [4] 
analyzed the big data through Hadoop ecosystem 
components like flume, hive, pig, MapReduce. The 
comparison of three components with a cluster of 
node 10, is done on the basis of performance and 
development time metrics. Hive and pig took lesser 
development time than MapReduce. Hive broke 
down a database of more than eight lakhs in just 34 
seconds. Manish A. Kukreja [5] explores issues and 
enhancements in hive, contrasting with Impala, 
Shark, HAWQ. It studied the potential of Hive in 
becoming enterprise SQL data warehouse at Hadoop 
scale with low cost. Many future directions were 
recommended. N. Pushpalath, P. Sudheer [6] used 
hive to analyze telecom data with parameter daily 
user count and byte transmitted on a particular time 
scope. The focus is made on business insights of user 
record data. Jay Mehta, Jongwook Woo [7] applied 
Hadoop on financial analysis and identify top 
companies whose volume are traded highest in past 
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years, cloud computing, Azure is used for storing and 
analysing data in hive. Various analysis were done 
about the profit from each industry and years most 
productive. Sanjeev Dhawan, Sanjay Rathee [8] 
performed big data analysis on data stored in hdfs 
using Pig and Hive, highlighting their pros and cons. 
Soumen Moulik et.al. [9] proposed smart-Evac 
system which provide proper ranking of clusters 
based on degree of emergency faced during an 
evacuation after a severe disaster. Kiyoharu Aizawa, 
Makoto Ogawa [10] created an application FoodLog 
with combination of multimedia and big data 
analytics to calculate the food nutrition consumed by 
a person.  
 
A large work has been done in healthcare. J.Archenaa 
and E.A.Mary Anita [11] presented a survey on big 
data analytics in healthcare and govt. It highlighted 
how Hadoop plays an effective role in the performing 
meaning real time analysis of huge data and predicts 
the emergency situations before it happens. 
TaoHuang et.al.[12]summarized the latest application 
of big data in health science such as recommendation 
systems, internet based epidemic surveillance, sensor 
based health conditions and safety monitoring. 
Madhura A. Chinchmalatpure, Dr. Mahendra P. 
Dhore [13] implemented electronic health record 
(EHR) which is highly capable of storing voluminous 
data about patients in database. Mukesh Borana 
et.al.[14]proposed a system using Hadoop and Java 
technology to analyse large volume of healthcare 
data. Sindujaa.A and V.Sujatha [15] presented 
different data mining techniques on health care using 
Hadoop platform. Marco Viceconti et.al. [16] 
proposed that big data analytics can be combined 
with VPH technologies for efficient in-silico 
medicine solutions by eliminating certain drawbacks 
and suggested to use big data with other technologies 
instead of competing with each other. Karamjit Kaur 
and Rinkle Rani [17] implemented PolyglotHIS for 
managing healthcare by choosing the appropriate data 
store based on the type of data analysed.  
 
Many recommendation systems were implemented. 
L. Fernandez-Luque et. al. [18] implemented 
recommendation system for health education using 
semantic technologies and social networking. L. 
Duan et. al. [19] used coorelation among nursing 
diagnoses, outcomes and interventions to create a 
recommender system for constructing nursing care 
plans. Although the final result contradicted their 
prediction. T. R. Hoens et. al. [20] presented a 
framework for building medical recommendation 
systems in which privacy of patient data was 
provably preserved, reliability of data was maintained 
by mitigating system abuse by dishonest users, and 
the functionality was flexible enough to provide 
recommendations on individual conditions as well as 
their combinations. 
 

V. RESULTS AND ANALYSIS 
 
Dataset Used  
The Health Resources and Services Administration 
(HRSA), an agency of the U.S. Department of Health 
and Human Services, is the primary Federal agency 
for improving health care to people who are 
geographically isolated, economically or medically 
vulnerable. The dataset is collected from HRSA data 
warehouse which provides information about 
HRSA’s grants, loan and scholarship programs, 
health centres and other public health programs and 
services. It represents the financial assistance for the 
HRSA grants, grouped on grant and award fiscal year 
for most recent year extracted from HRSA Electronic 
Handbooks (EHB) systems. It contains 
45attributes.and nearly 50,000 instances.  
Apache Hive 2.1.0 has been used to analyse the 
dataset which contains the information regarding the 
grant program of HRSA that provides the financial 
assistance to the healthcare in United States of 
America. 
 

 
Figure 2: Financial Assistance for healthcare each year 

 
The dataset contains the information about the 
grantee of U. S. from government fiscal year 2010 to 
few months of 2017. Figure 2 shows in detail the 
amount of financial assistance made in each fiscal 
year. 2017 is still running which is the reason behind 
shorter bar in the graph. The average contribution is 
nearly 7,881,739,798 dollars each year, with 2016 
being the highest with the contribution of 
9,031,406,199 dollars. 

 
Figure 3: Overall Financial Assistance in FY 2010-2017 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835    Volume-4, Issue-11, Nov.-2017 
http://iraj.in 

Analysing Grant Program of HRSA for Healthcare using Hive 
 

63 

Figure 3 shows the financial support granted for 
different states in U.S. to improve health care by 
providing various grants. The information captured is 
from 2010 to 2017. If talking in numbers, the HRSA 
has granted the total of 63,053,918,383 dollars in last 
eight years. The program “Primary Health Care” has 
donated around 46% of total financial assistance. 
HIV/AIDS and Maternal and child health has also 
contributed a significant amount of grant.  

 
Figure 4: Financial Assistance provided by Primary Healthcare 

each year 
 
It has been observed that primary health care has 
shown to be the biggest contributor in healthcare 
grant program. Figure 4 shows the year wise 
contribution of Primary Healthcare program made for 
healthcare in U.S. with an average of 3,605,378,428 
dollars each year and 4,717,963,249 dollars in 2016. 

 
Figure 5: Financial Assistance for healthcare in 2016 

 
Figure 5 shows the financial assistance given to U.S. 
health care in 2016 as 2017 data will keep updating 
until the end. It shows the contribution of each 
program separately where primary healthcare leading 
with 52% of the total grant provided to healthcare.  
 

 
Figure 6: Financial Assistance provided to California in 2016 

By analysing the dataset it was found that California 
got the highest financial grant for healthcare in years, 
followed by New York and Texas whereas Marshall 
Island and Northern Mariana Islands being lowest 
depending on the population criteria. Figure 6 shows 
the financial support provided to California in F.Y. 
2016. 
 
CONCLUSION 
 
Big data analytics is fueling health care in most 
exciting trends. For diverse organization, Hadoop has 
become de facto place for storing and analyzing data. 
Also hive has become one of the primary gateways to 
manipulate, retrieve and process data stored in 
Hadoop or its collaborating systems. Hive efficiently 
stores huge amount of data in a given storage space 
delivering high throughput and fast response time 
with low latency. In order to provide the best possible 
healthcare services to the nation, it is important to 
have a financial support for the fulfilment of any plan 
or requirements. In this paper, Hive has been used to 
analyse the healthcare data of United States of 
America collected from HSRA data warehouse. The 
financial contribution of HRSA’s different grant 
programs have been analyzed for last eight fiscal 
year, giving U.S. a great hand in supporting 
healthcare of their citizens. It has been observed that 
Primary Healthcare program is contributing most to 
the healthcare. In future the financial assistance 
provided to any other country for healthcare will be 
analysed. 
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