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ABOUT THE ROLE OF TESTING IN PROCESS OF 

MOBILE APPLICATION DEVELOPMENT 
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Due to the development and innovations of the information technologies in the 

various sides of human life, new challenges arise for software developers [1-3].  

Software products become multicomponent and require a specialized approach for 

their development and testing. Today, the most popular is the creation of modern 

mobile devices with much functionality for its users [4-8]. 

In this case, mobile application development means creating the technical 

architecture of the application and its design, creating a web portal for data 

management and the corresponding API, testing the application and web portal, 

eliminating detected functional errors, as well as technical support and other tasks 

provided by the attached specification 

Each software must be tested before it can be used [9, 10]. Due to the rapid 

development of IT technologies, software quality assurance specialists regularly face 

the question of streamlining the testing process, which takes into account the entire 

process of rational allocation of resources, defines mechanisms and methods of testing, 

and establishes the sequence of all actions within the software life cycle, as well as a 

reasonable description of the start stage and completion criteria of testing. 

If the successful launch of a software product is a higher priority for the customer 

than high development speed and cost savings, testing should be an integral part of 

each phase of the software development lifecycle. Given the complexity of modern 

programs, it is difficult to imagine a situation where the development process goes 

without any testing. However, from time to time you may encounter a situation where 

software developers fail due to the fact that the testing is included in the overall 

development process only as one of the individual stages of the overall process, 

separate from the overall cycle [11]. 

Based on the features of the modern software, such as complex architecture, neglect 

of the testing during the development lifecycle almost always has a negative impact on 

the quality of security, performance, or functionality of the final product. The question 

of how a development company can ensure the best quality of a developed product is 

quite natural. 

It should be noted that the testing conducted at all stages of development can 

significantly improve the quality, reliability and performance of the system. During the 
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testing, the team of testers makes sure that the software product performs all the 

documented functions properly and does not do what it should not do [12-15]. 

To ensure the high quality of the final product, it is critical to include the testing in 

the software development lifecycle. Of particular importance is the introduction of the 

testing in the early stages of work on the project, as this approach can significantly 

reduce the cost of eliminating the identified errors [16-19]. 

The main advantages of implementing the testing in the software life cycle:  

– The testing introduced in the early stages of development significantly reduces 

the cost of error correction; 

– Given the peculiarities of the modern market, only high-quality products are 

competitive. Thus, when investing resources in software development, you need to 

make every effort to ensure that the final product will be able to compete with existing 

solutions. Software testing throughout the development cycle is one of the key factors 

in ensuring the proper quality of the end result; 

– The environment used in software development is different from the one in which 

the final product will be used. Testing thus allows you to test the software in real-world 

conditions. 

Depending on the chosen software development methodology, the full life cycle 

may consist of a different number of stages. To simplify, consider the four main stages 

of development specific to any project:  

– Creation of requirements to the project;  

– Analysis and design;  

– Development; 

– Pre-closing and deployment. 

The main task of formation of the project’s requirements stage is to collect business 

requirements for the final product. In general, such requirements are as follows: it is 

determined who will use the application, access to which data is needed and how they 

will be used [20]. 

This step tests the requirements. The main goal is to identify errors and 

inconsistencies in the business logic of software at an early stage of the life cycle. Once 

the complete documentation has been compiled, the team of testers can evaluate it 

according to the following criteria:  

– Completeness;  

– Redundancy;  

– Unambiguity;  

– Lack of contradiction; 

– Ranking; 

– Verifiability. 

Therefore, careful testing of the documentation allows to detect errors in the initial 

stages, which leads to a reduction in the cost of their correction, and hence the total 

cost of the development. Quality documentation reduces the complexity of the project 

and reduces the overall development time. Unambiguous and complete business 

requirements allow the development team to better assess the scope of work and work 

out the terms of reference. Due to a careful detailing and reduction of the risk 

component of the project, the total cost of development is reduced. 
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At the stage of analysis and design, the documentation is compiled at the 

preliminary stage of the software life cycle. Based on it, a layout of a mobile application 

is created, as well as the architecture of the future software product is designed. 

Creating and testing a prototype helps to assess the quality of the future software 

product and its commercial prospects. Studying the prototype at the initial stage of the 

project development allows you to make the necessary changes in accordance with the 

objectives. By testing the software product at the prototype stage, you can save time 

and reduce costs, as the project will be carefully worked out according to the 

specification before the development team begins to write the code. The team of testers 

pays special attention to the detection of logical errors in the prototype, which can lead 

to the failure of the entire system in the event of their migration to the next stages of 

development. In addition, the prototype is compared with similar software products, 

which offers options for its improvement. Testing with the prototype allows you to 

calculate the approximate cost at each stage of product development and choose the 

most effective development methodology [21]. 

The usability audit of the prototype allows you to assess the usability of the future 

software product. The team of testers carefully examines the prototype provided by the 

customer and, if necessary, offers recommendations for its improvement. As a result, 

it is possible to increase the usability of the software by the end user. Such testing 

usually takes place in several steps: 

– Testing of a rough schematic prototype at the initial stage of design; 

– Testing of a prototype of average detailing; 

– Testing of the exact finished prototype of the approved design. 

One of the main advantages of the usability audit at an early stage of development 

is a significant reduction in the cost of error correction compared to later stages.  

At the development stage, the source code of the future software product is written. 

Depending on the development methodology, there could be, for example, the 

following steps: 

– Component testing allows you to thoroughly check each component of the 

software (for example, object, module, class) and make sure that it works. Such testing 

verifies the functionality that is added during the software development. Each 

component is tested in isolation, in an artificial environment. A list of approved testing 

requirements is used as a basis for conducting modular testing. The team of testers 

creates a list of test cases describing the relevant steps and expected results. There is 

also a list of software usage scenarios that describe the sequence of user actions and 

the expected response of the system to them. Component testing is performed during 

the development of each individual module of the system. Thus, in case of errors, you 

will need to change the design for only the specific module under test, and not the 

system as a whole. This type of testing allows you to identify deficiencies in the 

specification or in architecture of the program, as well as to assess the performance of 

individual parts of the product at each stage of development;  

– Automation of the testing is introduced in cases where the tester is dealing with 

a large project, which leads to a very large number of inspections. The team of testers 

creates test cases for the program and a checklist of necessary checks, on the basis of 

which functional tests are created. These tests are run daily or automatically at certain 
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times of the day, such as at night. At the same time the report on the passed tests is 

automatically generated. The testing team supports already written tests, as well as 

creates new ones as needed. Errors detected during this testing would be much more 

difficult to detect manually. It speeds up the process and quality of complex 

computational tests, such as checking complex formulas. The accuracy and reliability 

of tests increases. 

The final stage of the software development life cycle usually consists of two 

stages: beta-deployment and final deployment. The pre-deployment phase is necessary 

so that the test team has the opportunity to catch bugs in the product before it is released 

to the market. The test results can be used by the development team to make the latest 

adjustments before the final deployment of the product. At this stage, the team of testers 

checks the correctness of the correction of the errors detected in the previous stages, as 

well as tests the resistance of software to high loads and hacking [3, 10]. 

Therefore, considering all the features of testing mobile applications, you can 

determine the following algorithm: 

1. Planning testing at the formal level. 

2. Determining the required types of testing. 

3. Preparation of a test data set and development of test scenarios. 

4. Performing manual and automated testing. 

5. Ease of use testing and beta testing. 

6. Performance testing. 

7. Pre-final testing and security testing. 

8. Mobile device testing. 

Thus, testing of applications on mobile devices generally corresponds to the 

general principles of testing, but there are a number of features which are characteristic 

of testing of mobile applications. 

To understand the features of testing applications on mobile devices, it is necessary 

to consider the factors that distinguish a mobile application from a computer, namely: 

specific operating systems for mobile platforms, various configurations of components, 

functionality of such devices. 

The tools for automation of the testing are not fully implemented to this day for the 

following reasons: 

1. Wrong attitude to testing, as many company executives believe that a developer 

can write a program that does not contain errors. 

2. High cost of the testing automation tools. 

3. The desire to save on qualified personnel (the salary of a specialist in testing 

automation is higher than that of a regular tester). 

4. Time limits (testing automation requires significant time and is recommended 

only if the project is at least medium-term). 

5. Unsuccessful experience in the use of such tools and the expectation of an 

immediate effect from their implementation. 

It should be noted that one of the main problems of automated testing is its 

complexity: even though it eliminates many operations and speeds up the execution of 

tests, large resources can be spent on updating the tests themselves. Changing the 
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interface of the program requires rewriting all the tests that are associated with the 

updated forms, with a large number of tests involving significant resources. 

The current dynamics of finding modern solutions to the problem of testing 

automation is extremely useful for other areas of software development, as well as for 

the end user, as more and more sophisticated and at the same time universal tools are 

constantly created to check the quality and perfection of the program code. 
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