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Abstract 
Day by day the massive amount of data increased through various sources in various formats. Mostly the semi-
structured and unstructured data has been generated, which causes the performance of RDBMS. This is 
generated the need of special   databases viz NOSQL. Each Nosql database has its own strength and weaknesses; 
hence the business organization has facing the problem while selection .There is no standard framework which 
can suggest the selection of database system. Therefore, the performance is an important factor for deciding 
which database will be used for enterprises and applications. Therefore, it is necessary to compare and analyze 
the execution time of difference NoSQL databases, and provide a performance reference. 
Currently, there are more than 150 NoSQL databases with diverse features and optimizations [1], and a number 
of NoSQL databases provide all new features and advantages while keeping data consistent or even eventually 
consistent, depending on the system needs. 
The YCSB plays an important role in comparison of various NOSQL databases performance evaluation. 
The aim of this paper to study of YCSB benchmark tool for comparing performance of NOSQL database. This 
paper mainly focuses on literature review. This work will help the academic researcher those are working on 
NOSQL database performance issues for their work. 
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1. Introduction 
Now a day lots of work on NOSQL databases testing is 
carried out. There is a variety of papers, such as 
[12,13,14], which given overall analysis and 
presented theoretical approaches to describing 
characteristics and mechanisms of NoSQL databases. 

Still there no standard framework for selection of 
NOSQL databases. Due to increased interests in 
NoSQL databases have been analyzed from 
application perspective, organization need. 
Therefore, the research of their performance, 
characteristics and used mechanisms, has been 
increased. 

The performance is an important factor for deciding 
which database will be used for organization and 
their applications.  

There are other benchmarks available, such as, TPC-H 
or SSB, which could be used to evaluate database 

performance, but the YCSB is most popular because 
of its simplicity.  
The rest of the paper is organized with what is YCSB 
tool followed by literature review of research papers, 
articles followed by Findings and then conclusion. 

2] What is YCSB  

Yahoo Cloud Service Benchmark Client. A key design 
goal of this tool is extensibility as it can be used to 
benchmark new cloud database systems. This tool is 
available under an open source license. It has ready 
adapters for different NoSQL Databases. YCSB tool 
allows benchmarking multiple systems and 
comparing them by creating “workloads”. Using this 
tool, one can install multiple systems on the same 
hardware configuration, and run the same workloads 
against each system.  

http://www.ijetcr.org/
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Fig 1: Architecture of YCSB [4][6] 
3] Workload:  

[3][22]The YCSB framework contains a core set of 
workloads to evaluate different aspects of a system’s 
performance, called the YCSB Core Package. In YCSB, 
a package is a collection of related workloads. The 
workload defines the data that will be loaded into the 
database during the loading phase, and the 
operations that will be executed against the data set 
during the transaction phase, and can be used to 
evaluate systems at one particular point in the 
performance space.  While the core package 
examines several interesting performance axes, YCSB 
have not attempted to exhaustively examine the 
entire performance space. It is developed in such a 
way that users of can develop their own packages 
either by defining a new set of workload parameters, 
or if necessary by writing Java code.  

Operations within workload  

[22][15]Operations against a data store were 
randomly selected and could be of the following 
types:[23] 

1. Insert: Inserts a new record. 
2. Update: Updates a record by replacing the value of 
one field. 
3. Read: Reads a record, either one randomly 
selected field, or all fields. 
4. Scan: Scans records in order, starting at a randomly 
selected record key. The number of records to scan is 
also selected randomly from the range between 1 
and 100. 

The defined workloads are:  

1. Workload A: Update heavily 

2. Workload B: Read mostly 
3. Workload C: Read only 
4. Workload D: Read latest 
5. Workload E: Scan short ranges 
6. Workload F: Read-modify-write 
7. Workload G: Write heavily 

Each workload is defined by:[15][19][22] 

1. The number of records manipulated (read or 
written) 
2. The number of columns per each record 
3. The total size of a record or the size of each column 
4. The number of threads used to load the system 

4] Literature Review: 

In [3], researchers presented performance 
comparison of NOSQL database using YCSB 
benchmark tool where the resources are limited. 
They have used only single PC for their experiment. 
Also the define a core set of benchmarks and 
generate a result for MongoDB, Elastic Search, Redis, 
and Orient DB implementation. 

[3][4][5] Presents the YCSB framework to assist 
performance comparisons of the new generation of 
cloud data serving systems. They define a foundation 
set of benchmarks and report results for four widely 
used systems: Cassandra, HBase, and Yahoo!’s 
PNUTS, and a simple sharded MySQL 
implementation. Their work do not deal with a 
situation where resources are limited and do not 
reflect on some popular NoSQL databases like 
Mongodb, Redis, e.tc in their experiment. 

[7] In this paper, researchers tried to make the best 
comparisons possible based on architectural 
arguments alone. They recommended getting some 
useful objective data comparing the architectures. 
The focus of this paper was on Horizontal Scalibility 
and Simple Operations 

[9] Researchers compared NoSQL databases 
MongoDB and Hive with SQL Server PDW using YCSB 
[5] and TPC- H DSS [3] benchmarks. They compare 
these technologies for data analysis and interactive 
data serving. They concluded that though relational 
databases perform better, NoSQL systems have its 
own advantages such as elastic data models, auto-
sharding and load balancing.[11] 

[10] compares databases in terms of query 
performance, based on reads and updates, taking 



Mrs. Rohini Gaikwad, International Journal of Engineering Technology and Computer Research (IJETCR) 
 

© 2015 IJETCR. All Rights Reserved. 
39 

into consideration Workload A, Workload C and 
Workload H. They have not considered the all 
workloads of YCSB benchmark in this paper. 

Table1: Executed Workload [10] 
 

Workload %Read % 1Write 
A  50  50  
C  100  0  
H  0  100  

 
[16]In this paper, authors presented an evaluation of 
MongoDB, Cassandra, HBase and SciDB using YCSB 
and two scientific data sets. Their results indicate that 
careful understanding of the distribution of the 
workload as well as aspects such as client side tools 
and parameters need to be considered to get the 
optimal performance from these databases. 
[17] Presented experience and a comprehensive 
performance evaluation of six modern data stores. 
They also presented the benchmarking effort on e 
key-value stores. They compare the throughput of 
Apache Cassandra, Apache HBase, Project Voldemort, 
Redis, VoltDB, and a MySQL Cluster. The comparison 
is restricted to Key value stores only. 

5] Findings 

1] Due to the heavy mixed type data generation the 
need of NOSQL arises. But the lack of standard 
framework, the database selection is in dilemma. 
2] The performance of database system standards on 
various aspects like Feature trade-off, Performance 
trade-off or any other. 
3] YCSB is a pack of the YCSB Client, an extensible 
workload generator. It provides core workload as well 
facility to add our own workload 
4] It used to compare relative performance of NoSQL 
database management systems focusing on 
throughput and latency. 
5] While installation & configuration one has to take 
care of the versions of java, maven ,Github and 
Python. Version incompatibility will create the hurdle 
while building the project. 
6] YCSB doesn’t test for correctness. 

6] Conclusion: 

In this paper researchers studied various research 
papers, articles and white papers. In this paper we 
studied the need of YCSB tool its components, the 
terminology of workloads. The work of various 

researchers proves that the YCSB is the best tool for 
measuring the performance of NOSQL database in 
distributed environment. 

The current versions of YCSB mainly work for 
scalability, throughput and latency. Now the new 
version arises for replication task. 

Due to the change in nosql databases version, 
accordingly the need of changes in YCSB is also 
required and it is already running.  

If a package of YCSB client, java and Maven bind 
together and make available, then it helps to reduce 
the problem occurring in the installation and building 
project and YCSB become more user friendly.     
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