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ABSTRCT:  

Big Data is a term that refers to all the data generated by human and machine across the globe, mostly five important 

vectors of big data define big data realm - volume, velocity, variety, value and veracity. Storing, and analyzing bigger data 

which is available in different formats is increasing with huge velocity to obtain values out. So queries in big data should be 

speedy for getting the valuable information to enhance the system performance.   To go with this goal, developer of big 

data develop these two technologies which are respectively Hive and Impala for better querying and processing big data. 

 In this paper, we differentiate these two types of query tools to calculate time taken by Apache hive and Apache 

Impala by defining same problem statement. Basically we distinguish the comparative strength of two technologies called 

Hive and Impala. In efficiency and performance, total time taken by these technologies for their execution. We focus on 

performance analysis using Cloudera Engine Including Apache Hadoop (CDH). 
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I. INTRODUCTION 

Big data is a large amount of drastically increasing real world data. Data is increasing every hour, every minute and 

every second in a day and this larger data is used to insight knowledge from the meaningful data. Big Data is usually 

difficult to store and process using traditional data management systems. Apache Software Foundation introduced 

processing tools to solve processing challenges, which are used to solve big data related problems and used to derive the 

patterns and trends from data. 

HIVE: Apache Hive is a data warehouse tool, which built on top of Hadoop framework. At initial phase, it was being 

developed by Facebook. Later it was owned to Apache Software Foundation and developed further as open-source software 

called as Apache Hive. Hive is mainly used for processing structured data. This processing is done in three main steps 

summarization, querying, and analyzing. The interaction with the Hive is done by SQL like query language called HiveQL. 

Due to its HiveQL, it is very familiar and user-friendly, fast, scalable, and extensible. 
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Figure 1: Hive architecture 

IMPALA: Impala uses Massive Parallel Processing (MPP) SQL Query Engine and it implements a distributed architecture 

based on daemon processes. Impala is the best choice when the requirement is a quick result in real time. The intermediate 

result is stored in In-Memory. Thus, query execution is very fast when compared to other tools. 

 

Figure 2: Impala architecture 

II. HIVE AND IMPALA WORKFLOW 

Cloudera’s Impala’s performance is more efficient in terms of execution time as well as the complexity of queries. Apache 

Hive is Infrastructure developed on Hadoop Framework for analyzing and processing data. Basically, Hive is the front end 

to parse the SQL queries, designs logical plans that execute in the background by MapReduce and Tez this takes 

comparatively more time than Impala. 

Cloudera’s Impala does not require data to be moved or transformed as it uses Hive's megastore, it can query Hive's tables 

directly. Impala does not use MapReduce to execute the query. The Impala daemon executes the process on each node to 

plan queries and, coordinates between them and query execution engine. As Impala uses parallel processing it responds to 

query very fast using massively parallel processing. Each node accepts query and planner maps these requests to parallel 

fragment after that the coordinator starts the execution on the name node of the cluster. The Network systems are highly 

multithreaded thus each node runs efficiently in a cluster.   

Apache Hive generates queries at compile-time whereas Impala does runtime code generation for big loops. 

MapReduce takes more time for running at full capacity. So, in Hive’s query suffers cold start problem on the other hand 

Impala daemon processes are started at boot time. Hive is fault tolerant whereas Impala does not support fault tolerance if 

query execution fails Impala needs to start again the execution. 

For performance analysis of Apache Hive and Cloudera’s Impala, we have used movielens dataset. These are some 

queries we have executed on movielens dataset. Here we have tables namely ratings and movies.  

Attributes List:  

movies :- movie_id: int, name: chararray, genres: chararray. 
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ratings :- user_id: int, movie_id: int, ratings: float, timestamp: int. 

 

Case 1:    Released list of  movies in  year 1997  : 

 

SQL query is to find movie_id and its name released in 

1997 from movies table. And displayed result in hive 

and impala. 

 

  

Query: 

SELECT DISTINCT movie_id, name 

>FROM movies 

>WHERE name LIKE '%1997%'; 

 

 

HIVE: 
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IMPALA: 

 

Case 2: Exact User Ratings. 

 

SQL query joins two table ratings and movies on the 

movie_id field to find movie id, name and its rating for 

a specific user.  

Query: 

SELECT r.movie_id, name, ratings 

> FROM movie.ratings r 

> JOIN movie.movies m 

> ON (r.movie_id=m.movie_id) 

> WHERE user_id=10564; 

 

HIVE: 
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IMPALA:

 

 

CASE 3: Finding MAX and MIN ratings from 663452198 records. 

 

The query finds maximum and minimum rating from 

entire ratings table which contain 663452198 records. 

Query: 

SELECT MAX(ratings),MIN(ratings) 

>from ratings; 

 

HIVE: 
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IMPALA: 

 

 

Case 4: Movies by Genres 

 

The query is to find the total number of count of the 

highest rating. 

Query: 

SELECT COUNT(ratings) 

>FROM ratings 

>WHERE ratings=5; 

HIVE: 
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IMPALA: 

 

Case 5: Pure Comedy Movies With Lowest Ratings. 

 

The query is to find movies having genres as ‘Comedy’ 

with the lowest rating. It joins two tables ratings and 

movies on the movie_id field that displays movie id, 

name, ratings and genres.  

 

Query: 

>SELECT r.movie_id, name,ratings,genres 

>FROM movie.ratings r 

>JOIN movie.movies m 

>ON (r.movie_id=m.movie_id) 

>WHERE genres LIKE 'Comedy' AND ratings=0.5; 
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HIVE: 

 

IMPALA: 

 

 

III. PERFORMANCE ANALYSIS OF HIVE WITH IMPALA FOR ABOVE CASES 
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Impala  1.18 5.11 13.20 6.35 9.08 

Hive  48.587 97.669 102.226 137.997 122.397 

 

IV. CONCLUSION 

Cloudera’s Impala has many advantages over Apache Hive. Considering the performance of both, Cloudera’s Impala is 

always preferable to developers when it comes to analyzing HDFS or HBase data because it does not require moving this 

data, Impala uses Hive’s metastore. As Cloudera’s Impala is written in C/C++ the advantage is it takes less time to execute 

the query but it has one demerit that it is not suitable for every file format especially for a file written in java. Although 

Cloudera’s Impala is fast when it comes to upgradation project where compatibility is as important as speed, Apache Hive 

would nudge. Thus we conclude that Cloudera’s Impala’s performance is better, time efficient than Apache Hive.  
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