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Abstract— Today when the internet technology is 

growing rapidly so, there is a need to store and process 

huge volume of data. The growing technology is 

generated data from which only 20% of data is in 

structured form and the remaining 80% of data is in 

unstructured form which is known as a big data 

problem. So there is a need of technology that can 

manage the big data efficiently. The Apache Hadoop 

is a framework that allows for the distributed 

processing of large data sets across machines. The 

Hadoop having two modules 1. Hadoop distributed 

file system and 2. Map Reduce. By using the hive 

query language on the Hadoop and increasing number 

of nodes the data will be processed fastest than with 

the fewer nodes. In this we explore MapReduce Join 

operation is used to combine two large datasets. 

Joining two datasets begins by comparing the size of 

each dataset. If one dataset is smaller as compared to 

the other dataset then either Mapper uses the smaller 

dataset to perform a lookup by Reducer for matching 

records from the large dataset and then combine those 

records to form output records. In this paper, we 

proposed a distributed cache , so the smaller dataset 

is stored into cache memory of every mapper node and 

all the lookups are perform by mapper to produce a 

final records. So by using distributed cache we don't 

use reducer means data load will be managed 

efficiently at mapper ends which produces a overall 

better performance as compared to normal join.   

  

Keywords— Big data, Hadoop, Mapreduce, 

performance, Hive, Query Optimization, joins 
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I.INTRODUCTION  
 
Big Data is that the term used for the gathering of dataset 

so large and sophisticated that it becomes difficult to 

process using traditional management or processing tools. 

Gartner defines Big Data in terms of three V’s that's 

Volume, Velocity and Variety, that are the assets require 

for processing data [1]. Additionally, there are more V’s 

within the literature like Validity, Veracity, Visibility, 

Value added by some researchers to elucidate Big Data 

more clearly [2]. There are sorts of applications and tools 

developed by various organizations to process and 

analyze Big Data. Hadoop is an open source Map- reduce 

project funded by Yahoo, emerged in year 2006 is 

employed to process Exabyte or Zettabyte of knowledge 

on cluster of commodity hardware connected by ethernet 

cables [3][4]. Hive may be a data warehousing tool of 

Apache Foundation built on top of Hadoop distributed 

framework wont to process and query data which is stored 

in HDFS during a similar manner as of traditional 

management system (RDBMS). Hive initially developed 

by Facebook, is now used and developed by other 
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companies like Netflix [5]. As Hadoop distributed file 

solution has been the simplest solution for parallel, 

execution and aggregating flat files, Hive also uses HDFS 

for storage and offers convenient data retrieval to users as 

if they were using traditional database engine [6]. Hive 

uses Derby Language (No-RDBMS schema) to process 

unstructured data as if it were structured. Hive process 

data and stores in sorts of tables and partitions, which may 

be accessed employing a Hive specific command 

language called HiveQL almost like SQL which is 

definitely handled by the people conversant in traditional 

management system. Since Hive is comparatively young 

project, query optimization may be a topic that comes into 

focus because Hive remains not during a stable state. On 

the Apache website [7], all recent releases are available 

which may be downloaded from mirrors, not necessarily 

during a stable state. As a result developers are enhancing 

the performance of Hive at this development phase. 

Performance of any database engine are often measured 

by its reaction time and amount of labor done by it. At an 

equivalent time, this language also allows programmers 

who are conversant in the MapReduce framework to plug 

their own mappers and reducers programs to perform 

more sophisticated analysis which will not be supported 

by the built-in capabilities of the language. 

 

II. LITERATURE REVIEW 

 
According to [1], Hadoop may be a widely adapted open-

source map reduce implementation for storing and 

processing extremely large data sets. However, using 

Hadoop isn't easy for end-users, especially for those that 

weren't conversant in the map-reduce approach. Even for 

easy tasks, like getting raw counts or averages, users need 

to write map-reduce programs. Apache Hive, which may 

be a data warehouse infrastructure tool to process 

structured data in Hadoop helps users to simply query, 

summarize and analyze Big Data with SQL-like 

expressions called HiveQL. It supports various file 

formats to import and export data from-and-to the storage 

filing system . Hive's objective is to form it easy and 

performative when petabytes levels of knowledge must 

be processed. Unlike RDBMS, Hive stores data during a 

document-based structure so queries with JOINS degrade 

performance with high resource consumption. However, 

there are ways to enhance performance for the relational 

data by correctly configuring Hive. during this research, 

we implement several optimization techniques to enhance 

the query performance and evaluate the results to match 

their impact on the result . 

 

In [2], With the advancement of ever-growing online 

services, distributed Big Data storage i.e. Hadoop, Dryad 

gained far more attention than ever and therefore the 

fundamental requirements like fault tolerance and data 

availability become the concern for these platforms. Data 

replication policies in Big Data applications are shifting 

towards dynamic approaches based on the recognition of 

files. Formulation of dynamic replication factor paved the 

way of solving the problems generated 

by existing data contention in hotspots and ensuring 

timely data availability. But from the empirical 

observations, it can be deduced that popularity of files is 

temporal instead of  perpetual in nature and, after a 

particular period, content’s popularity ceases most of the 

time which introduces the I/O bottleneck of updating 

replication within the disk.  

 

In [3], Indexing provides fast searching over big data. It 

is a data structure technique to efficiently retrieve records 

from the database files supported some attributes on 

which the indexing has been done. With the assistance of 

indexing, queries usually leads to far better  

performance. Hive is batch-oriented data warehouse 

software. With the help of hive we will perform query 

processing and data analysis task. Hive is popular because 

it supports a bulk of the SQL operations in electronic 

database management systems. to enhance performance 

of database systems join has been the main target of 

several query optimization techniques. As a result the aim 

of this work is in two folds: Firstly we implement index 

based join technique and integrated in Hive and secondly 

performance is estimated, after perform join operation.  

 

 

III PROBLEM DEFINITION 
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To store, retrieve and analyze Big data in an efficient way 

using relational  database. The Hadoop architecture 

encompassing Hive, HDFS and Mapreduce is chosen as 

the relational database. The data to be queried has to be 

loaded into the hdfs storage space provided by Hadoop. 

The database schema has to be created and the data should 

be loaded into the database used by Hive which provides 

the interface for the SQL like syntax. The queries have to 

be executed and the execution times are noted down.  

 MapReduce is a popular programming model for 

executing time-consuming analytical queries as a batch of 

tasks on large scale data clusters. In environments where 

multiple queries with similar selection predicates, 

common tables, and join tasks arrive simultaneously, 

many opportunities can arise for sharing scan and/or join 

computation tasks which will take memory loading and 

due to which overall performance degrades. 

 

IV  PROPOSED WORK 

 

Hive is data warehouse software which is used for 

facilitates querying and managing large data sets residing 

in distributed storage. Hive language almost look like 

SQL language called HiveQL [4]. Hive is designed to 

enable easy data summarization. Hive also allows 

traditional map reduce programs to customize mappers 

and reducers when it is inconvenient or inefficient to 

execute the logic in HiveQL. To improve Join operations 

performance a distributed cache is proposed , so the 

smaller dataset is stored into cache memory of every 

mapper node and all the lookups are perform by mapper 

to produce a final records. So by using distributed cache 

we don't use reducer means data load will be managed 

efficiently at mapper ends which produces a overall better 

performance as compared to normal join figure  1 shows 

the block diagram of proposed work. 

   
 

Figure 1. Proposed Flow Diagram 

Step 1:  first we collect dataset and load the dataset into 

HDFS in which the dataset is stored in various blocks. If 

queries frequently depend on small table joins, usage of 

map joins speed up queries’ execution. 

Step 2: before the original MapReduce task, its first step 

is to create a MapReduce local task. However, from 

HDFS this map/reduce task read data of the small table. 

Further save it into an in-memory hash table, then into a 

hash table file. Afterward, it moves the hash table file to 

the Hadoop Distributed Cache.  

Step 3: while original join MapReduce task starts, which 

will populate the file to each mapper’s local disk. Hence, 

in this way, all the mapper can load this hash table file 

into the memory and then do the join in Map stage.  

Step 4: In this step we are analysing the time taken by the 

queries.  

 

V   EXPERIMENTAL & RESULT ANALYSIS 

 

All the experiments were performed using an i5-2410M 

CPU @ 2.30 GHz processor and 4 GB of RAM running, 

and vmware is installed on it and on this vmware we can 
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configure ubuntu 14 on this vmware with 2 GB RAM is 

allocated to the vmware. After that we can configure 

hadoop in pseudo distributed mode in which all the 

hadoop daemons are running on a single machine and for 

joining we can use hive to generates a efficient 

mapreduce code for generation output. After that we can 

load the different size datasets into the HDFS by using 

hadoop put command. First we create a two table on 

which we perform a join operation and the table schema 

of both the tables are shown in figure 2. 

 
Figure 2. Table schema of both tables 

After creating table we can load the data into the tables 

and then we retrieve the data from these two table by 

joining query. First we can launch the query over hadoop 

without distributed cache memory and the query we can 

launched and the mapreduce launches the jobs are shown 

in figure 3. 

 
Figure 3. Query on default Hadoop Configuration 

 

When the query is launched the mapreduce framework 

converts the query into mapreduce programs and when 

the program executed we can seen that total 2 mappers 

and 1 reducers task is launched by mapreduce to produce 

the final output which is shown in figure 4. 

 
Figure 4. Output of Query 

 

In the above figure we can get the total time taken by the 

query to produce the final output. Now we can implement 

a distributed cache  memory in hadoop and once we 

enabled the configuration property of  hadoop through 

which mapreduce framework knows details about cache 

memory. So whenever we load the data small dataset will 

automatically loaded into cache memory of hadoop. Now 

we can launch the same hive query on hadoop with 

enabled distributed cache memory which is shown in 

figure 5. 
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Figure 5. Query on Cache Hadoop Configuration 

 

When the query is launched the mapreduce framework 

converts the query into mapreduce programs and when 

the program executed we can seen that total 3 mappers 

and 0 reducers task is launched by mapreduce to produce 

the final output which is shown in figure 6. 

 
Figure 6. Output  & Time taken by query 

 

In Figure 6 it is clear that query takes less time when we 

implement a distributed cache which tables more mapper 

but no reduce task which means the smaller dataset is 

loaded into cache memory and lookups are perform by 

mapper not from reducer so by using cache memory 

lookups will be faster and overall time taken of query is 

less, we can launch various queries and the time taken we 

have got are shown in table 1. 

 
Table-1. Time taken by Queries 

 

 
Figure 7. Time taken by Queries 

 

VI   CONCLUSION 

 

We have executed and reviewed various queries 

implementation on Hive for large datasets by using  query 

implementation techniques like Join operations. Mapping 

and reducing functionalities of Map-reduce and HDFS 

helped Hive to process datasets. In this paper, we 

proposed a distributed cache , so the smaller dataset is 

stored into cache memory of every mapper node and all 

the lookups are perform by mapper to produce a final 

records. So by using distributed cache we don't use 

reducer means data load will be managed efficiently at 

mapper ends which produces a overall better performance 

as compared to normal join.  In future we can perform 

operation on fully distributed cluster mode. 
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