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Abstract—The paper reviews three classifications of big data-

based software testing in the last 10 years. Testing for big data 

system, big data evaluation benchmarks, and the application of 

big data technology to software testing are studied in the paper. 

This research helps readers understand the development and 

classification of big data-based software testing. 
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I.  INTRODUCTION 

In the last decade years, big data has been regarded as a 
resource [1] to serve human society. For example, in 2009, 
Google scholars [2] successfully predicted the number of 
patients with influenza in America based on users’ search 
logs on Internet. Then, big data technology became a 
research hotspot in the world, gradually being applied to the 
fields of finance, social interaction, artificial intelligence and 
software testing. The existing software testing research 
related to big data technology is divided into three categories, 
including testing for big data systems, big data evaluation 
benchmarks, and the application of big data technology to 
software testing. 

II. TESTING FOR BIG DATA SYSTEM 

Because big data systems often involve complex data 
formats, massive data content and complex processing [3], 
such as task scheduling, data fragmentation, machine fault 
tolerance, and inter-machine communication in the big data 
system are all handled by the MapReduce framework. As a 
result, it is difficult for us to predict which TaskTracker node 
of the task will be executed in the cluster, nor can we know 
in advance the location of the node where the map or reduce 
task is executed [4], so it is difficult to test a big data system. 
In 2013, Gudipati et al. [5] first proposed that testing big data 
will become one of the biggest challenges facing the testing 
industry. They believe that how to develop a testing strategy 
to deal with structured and unstructured data will become an 
important research content of software testing. Big data 
contains a large amount of low-quality, invalid, and 
redundant data. Storing and processing these data will not 
only increase the cost of software testing, but also delay the 
time for software products to market. Using the MapReduce 
framework to provide a parallel and scalable programming 
model, data-intensive commercial and scientific research 
systems can be developed. To test the performance of these 
big data application systems, Nagdive and Tugnayat [6] 
reviewed the response time of the system, the maximum 
number of online users, and the maximum processing 

capacity of the system. In 2014, Liu et al. [7] believed that 
traditional performance testing techniques are not suitable 
for testing big data systems. The performance testing of big 
data systems needs to be carried out from four aspects: test 
types, test objectives, test indicators and monitoring 
indicators. In 2018, Morán et al. [8] proposed a new 
technique to detect design errors in big data systems. They 
found possible design flaws in the big data system by 
simulating different configurations of the equipment. In the 
experiment, the method proposed by Morán et al. found 
defects in system design easier than random testing and 
partition testing. In 2020, Monika et al. [9] presented the 
testing challenges of big data systems at the International 
Software Quality Conference (SWQD). They proposed that 
hardware and storage capabilities are currently a major 
challenge for testing big data systems. 

III. BIG DATA EVALUATION BENCHMARK 

To standardize the testing of big data systems, some big 
data evaluation benchmarks have been proposed one after 
another. In 2013, Ghazal [10] et al. proposed an end-to-end 
big data test benchmark BigBench. The test benchmark 
covers data models and synthetic data generators, which can 
solve the test problems of big data systems for structured, 
semi-structured and unstructured data. In 2014, Zhan et al. 
[11] developed a scalable and unified big data and AI 
benchmark test suite BigDataBench. The test benchmark 
suite not only covers a wide range of application scenarios, 
but also includes a variety of representative data sets. In 
2016, Zhan et al. [12] discussed the conditions that big data 
evaluation benchmarks need to meet, and elaborated on 
BigDataBench, the big data benchmark test suite. Then, Jin 
et al. [13] reviewed the development of big data benchmarks, 
and Zhou et al. [14] reviewed the current status and trends of 
big data evaluation benchmarks. 

IV. SOFTWARE TESTING BASED ON BIG DATA 

TECHNOLOGY 

Software testing based on big data technology comes 
from traditional data mining technology. In 2003, Last et al. 
[15] proposed an input/output-oriented data mining 
algorithm at the KDD International Academic Conference, 
and designed redundant test cases for data-driven software 
systems. In 2005, Van [16] proposed a method of diagnosing 
business processes by mining event logs, and conducted a 
consistency test on the software business. In 2007, Menzies 
et al. [17] predicted software defects by mining the attributes 
of static code. In their experiments, the average detection 
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probability of predicting factors obtained through data 
mining methods has reached 71%. In 2010, Hassan et al. [18] 
mentioned in the future software engineering working group 
meeting of the international academic conference FSE that 
mining data in software engineering will be one of the main 
ways to realize software intelligence. In 2011, Halkidi et al. 
[19] proposed that data mining can be used to identify and 
predict software defects and detect software errors. In 2016, 
Miranskyy et al. [20] mentioned that the software operation 
log contains the execution path of the software, related 
events, and user activities. Therefore, big data analysis 
technology can be used to mine these massive logs to detect 
defects in the software. Then, Samuelsson [21] used big data 
technology to analyze software logs and realized software 
error mining. In 2018, Pan Xing et al. [22] proposed a 
software quality assurance method based on big data analysis 
technology. This method is to mine the defects in the 
software by establishing association rules. In September 
2018, we explained the practical application of big data 
testing technology in software testing in the book “Big Data 
Testing Technology: data collection, analysis, and test 
practice” [23]. In 2020, we discovered the hidden danger of 
hyperlinks on the server by mining the logs on the web 
server [24]. 
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