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ABSTRACT

The advancement in internet technology, results in generating a large amount of data daily. Traditional databases are
not capable of storing such huge data, as major concern is assess time, which is increased. So, the NO SQL database
are capable of storing such huge data, with good access complexity. The major databases existing in market are
Mongo, Cassandra, Hbase databases. These are major stake holders in market. In this paper, the performance of
various NoSQL databases is evaluated using parallel virtual machines, i.e. using the threads. The tasks are executed
in parallel, not only in single thread environment. The outcomes shows that Cassandra DB is outperformer database,
whereas Mongo DB is suitable for smaller datasets. Hbase is good performer in between both the databases

I.  INTRODUCTION

Relational databases have been satisfying the data storage needs of the computing applications since the inception of
databases in the 1980s. The stronghold of these databases lies in the fact that it guarantees ACID (Atomicity,
Consistency, isolation, Durability) properties. As much as these databases have been evolved and sustained the tide
of change, these have failed miserably in satisfying the data storage needs of the modern computing applications.
Digital world is growing outrageously and humongous data is generated by the current applications especially the
social media applications like Facebook, Twitter. The term ‘Data’ has become more complex than ever in terms of
its variety (structured and unstructured), volume (terabytes to petabytes) and velocity (tremendous growth). This
complexity has given rise to a new term called ‘big data’. Such data is being produced in huge amounts that it can’t
be supported by conventional database systems like RDBMS.

To support such complex kind of data, new type of databases has come into picture called NoSQL databases. These
refers to a class of non-relational databases that can cope with the large quantities of complex, ever increasing data
which cannot be restricted into restricted into tables or relations. Since these are NoSQL databases, these certainly
don’t need SQL for data manipulation or querying the data. In order to induce large-scale data storage and to
perform parallel operations across a large number of commodity servers, NoSQL databases are specially designed to
be distributed, parallel, scalable and non-relational. In these databases, the full support of ACID properties as in
relational databases is abandoned in order to attain horizontal scalability, parallelism and enhanced performance.
Comparison of NoSQL databases and relational databases is shown in figure 1.
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Performance High | Low d
Reliability | Poor Good
Availability Good Good
Consistency Good
Data Storage Optimized for huge data Medium sized to large
Scalability High High (but more expensive)

Figure 1. Comparison of NoSQL and Relational databases. [1]
1. LITERATURE REVIEW

Abramova et.al. [2] carried out a detailed comparative analysis various NoSQL databases by making use of Yahoo!
Cloud serving Benchmark [3]. For experimental evaluation, databases used were Redis, Cassandra, Hbase,
MongoDB and OrientDB. 600,000 records were generated randomly and used with different loads by changing the
ratios of insert, update and delete operations. Experimental results indicated that Redis database performed best of
all and column family databases like Cassandra, Hbase are best suited for update operations.

Li et.al. [4] Compared the performance of various NoSQL databases like MongoDB, RavenDB, CouchDB,
Cassandra, Hypertable, Couchbase and MS SQL Express. These databases were evaluated against five experiments:
1)Time to instantiate database bucket 2) Time to read values corresponding to given keys 3) time to write key-value
pairs 4) Time to delete key-value pairs 5) Time to fetch all keys. The data for which experiments were conducted
ranged from 10 records to 100,000 records. Results indicated that Couchbase and MongoDB performed
tremendously better than other in all kinds of read insert and delete operations.

Boicea et.al [5] carried out the comparative analysis of MongoDB and Oracle in order to have a clear view of the
performance difference between SQL and NoSQL databases. The databases are evaluated against three experiments:
1) Time elapsed to insert the data 2) Time elapsed to update the data 3) Time elapsed to delete the data.
Experimental results exhibited MongoDB as the clear winner in all the operations. Records were varied from 10 to
1000, 00.

Konstantinou et.al. [6] came forth with a comparison of Cassandra, HBase and Riak in terms of read and update
operations in order to perform a study regarding the elasticity of non-relational databases. The study concludes that
Cassandra is best suited for write operations and Hbase has the higher elasticity and better suited for read operations.
On the other hand, Riak does not exhibit any increase in performance irrespective of any operations.

Van der Veen et.al. [7] Compared Cassandra, MongoDB and PostgreSQL in order to find out the database which
performs best in single server and distributed servers scenario. The results conclude that Cassandra performs best in
a distributed server scenario while MongoDB gives high throughput in a single server scenario.

Nelubin et.al. [8] tested the failover characteristics of different NoSQL databases like Aerospike, Cassandra,
Couchbase and MongoDB. Results showed that MongoDB has the least favourable downtime, then Cassandra and
Aerospike has the lowest downtime. The limitation of this study was that it is not suited for real-world scenarios
because the datasets used for conducting the study was RAM only datasets. The study further concludes that
MongoDB was not suited for highly available system.
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I11. PROPOSED WORK

In this paper the major three databases are compared on basis of certain parameters. The MongoDB, CassandraDB
and HBase are evaluated. The machine used to compute the performance having configuration 8 GB DDR4, 2 TB
hard disk, and Nvidia 1050 Graphic card with i7 processor. The Hadoop user is created. In Ubuntu 14. 04 with 2.0. 6
version of HBase. The Git for YCSB is cloned to our system. Various tools are also required to see the database like
robo mongo is used for MongoDB and Graphical user interface is available for Hbase. The Java environment with
java virtual machine is installed to system.

2% B Document store
(MongoDB, CouchDB...)

®  Wide Column Store
(Cassandra, HBase...)

Key-Value Store
(Redis, Memcached...)

Graph stores
(Neodj. Orient DB...)

Figure2. Most used databases

a) The YCSB is cloned to system. ( git clone https://github.com/ycsb)

b) Installation of all the required databases with setting up of java environment.

c) Maven is automation tool, which use to fetch data from various APIs.

d) Various workloads are given in YCSB folder, which are executed using suitable slf4j files.
e) The performance of databases is evaluated on bases of CRUD operations.

The three workloads are used workload A (100% Insert Operations), workload B (100% Read Operations) and
workload C (100% Update Operation). The workload provided is 1000, 20000, 40000, 60000, 80000, 100000
operations for all the cases. All the database are running 10 threads each and operation are executed in parallel.

IV. RESULTS

The results for all the databases are evaluated on basis of insert, read and update operations. The execution time is
evaluated for all the databases. Lesser the execution time, the performance of database is better. The major cases to
evaluate the performance are taken as:

e Insert Operations

e  Update Operations

o Read Operations

All the databases are evaluated using different datasets starting from 10000 to 100000. The operations are executed
in parallel by threads. The resource dependencies are existing among threads.
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Figure 3. Time latency for insert operation in milliseconds
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Figure 4. Time latency for update operation in milliseconds
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Read Operations
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Figure 3. Time latency for read operation in milliseconds

The Cassandra outperform in terms of all the operations. The MongoDB is suitable, when data to store is small.
Hbase is also a good performer, its performance is lesser in compare to Cassandra, but higher in security.

V. CONCLUSION

No-SQL databases are almost used in every field, and they are capable to store huge amount of data. They are highly
secured in contrast with various SQL or traditional databases, and there performance is very good. In this paper, the
three major databases are compared and evaluated on basis of certain parameters like insert, update and read. The
Cassandra is found to be beast candidate almost for all the cases. The Mongo DB is quite suitable for smaller size
databases, but as data size increases the performance also degraded. The scalability factor is very poor for Mongo
Db but Cassandra Db performance improves with add on in data. Hbase is also a good competitor in market, as
performance of Hbase is better than Mongo Db and security and scalability is far better than Mongo Db
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