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[Abstract]

In this paper, we propose a method of in-depth analysis of internal operation process by recording library
calls and related information that occur in the operation process of NoSQL database. It observes and records
the specified library calls, compares the internal behavior differences between the NoSQL databases through
recorded library call information, and evaluates the characteristics and scalability of each database by observing
changes in the number of input data. The development of computing performance and the activation of big
data have led to the emergence of different types of NoSQL databases for recording and analyzing various
and large amounts of data, and it is necessary to evaluate the scalability of each database in order to select
a database suitable for each environment. However, it is difficult to analyze or predict how a database operates
in traditional ways, such as benchmarking, observing external behavior through performance models, or
analyzing structural features based on design. Therefore, it is necessary to utilize the techniques proposed

in this paper to understand the scalability of NoSQL databases with high accuracy.
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I. Introduction
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II. Preliminaries
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III. The Proposed Scheme
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2. Experimental hypothesis
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2.3 Evaluation of Scalability for each Database
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IV. Experiment Result
Table 1. Communication Library Functions in NoSQL
NoSQL Query Receive Result Send
Cassandra read writev
CouchDB recv writev
ElasticSearch read write
Memcached read sendmsg
MongoDB recvmsg sendmsg
Redis read write

1. Overview of Experimental Results
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2. HTTP PUT Operation
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Table 2. Number of Threads per each Experiment Case

PUT GET DELETE
NoSaL 10 | 60 | 110| 160| 210 260| 10 | 60 | 110| 160 | 210| 260| 10 | 60 | 110| 160 | 210 | 260
Cassandra 22 18] 19| 18 19| 19| 17 | 17 | 18| 19| 19| 19| 17| 18| 18 | 20| 18 | 20
CouchDB 190 14 22| 25| 25| 25| 11| 13| 13| 24| 21| 21| 13| 25| 25| 25| 26| 25
ElasticSearch 23| 33 29| 29| 33| 30| 23| 30| 30| 30| 30| 30| 23| 27| 30| 29| 29| 30
Memcached 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
MongoDB 23 | 99 | 224| 304 | 355| 501 | 22 | 107 | 197 | 312| 420| 516 | 23 | 83 | 193 | 236| 344 | 350
Redis 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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