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Abstract 

Relational database management systems are not suitable for big data, as they were not built to 

offer horizontal scalability and flexible schema. NoSQL database management systems are suit-

able for big data, but are generally specialized in solving certain problems. Also, NoSQL data-

base management systems tend to evolve fast and to present many differences between them in 

terms of implemented data models, distribution models, query languages and other features. 

Therefore, is hard to make a fair comparison between two different NoSQL database manage-

ment systems just by reading the product documentation. Database performance benchmarking 

is indicated in this case, as it reveals the actual performance of a database management system 

on the chosen hardware configuration. Two of the most prominent NoSQL database manage-

ment systems are MongoDB[1] and Apache Cassandra[2]. MongoDB is the most representative 

NoSQL database management system for the document data model, while Apache Cassandra is 

the most representative NoSQL database management system for the column-family data model. 

Therefore, we decided to test MongoDB and Apache Cassandra in our benchmarking experi-

ment. The experimental study based on our benchmarking experiment is detailed in [3]. Yahoo! 

Cloud Serving Benchmark or YCSB[4] is the benchmarking tool used to perform our bench-

marking experiment. We used YCSB for both data set and database request set generation. The 

analyzed database performance metric is throughput, measured in number of database opera-

tions per second. We chose two different workload types: an update-heavy workload (50% up-

date operations, 50% read operations) and a mostly read workload (5% update operations, 95% 

read operations). Each workload was tested with a database request set made of 1000, 10000, 

100000 and 1000000 requests. The data set used is made of 4 million records. MongoDB per-

formed better than Apache Cassandra in all scenarios that involved a mostly read workload. 

Apache Cassandra performed better than MongoDB only when the number of database requests 

was high (1000000) and the workload was update-heavy. Our hardware configuration was on-

premises. The experiments described in [5] and [6] used a cloud-based infrastructure. Due to 

big differences in the infrastructure (cloud-based versus on-premises) and tool and database 

management system versions used for benchmarking studies, the results of our work cannot be 

compared with the results reported by other studies [3]. We also used a two-way ANOVA pro-

cedure from R Statistics Package[7] to perform the statistical analysis of our experimental re-

sults.  
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