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Abstract 
Building software with high quality parametrically requires not less than 

50% of time allocated to Testing. Software engineering principles suggest 

that software Testing takes huge chunk of the entire software budget. This 

means that prerogative is given to Software testing in every Software 

Development Life Cycle (SDLC). The practical experiences of many 

organizations cited in this paper give reasons why software testing cannot 

be overemphasized in Software engineering as the quality, reputation, and 

integrity of any software is determined by the rigours of test cases the 

software is able to pass. However, worthy of note is that despite many 

software passing various white box and black box testing, bugs are 

surprisingly found during alpha and beta tests. This paper reviews the 

reasons for emergence of such bugs and proffers practical ways of going 

live with high quality software using regression testing. 
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Introduction 
In principle, software testers do not 

require a degree in computer science 

because many Testers and Quality 

Assurance experts rely on black box 

testing (test plans based on real life 

scenario with seemingly all 

possibilities of how the user – 

professional and novice will use the 

software) which includes but not 

limited to user acceptance testing- to 

recommend that software products are 

good enough to go live. However, 
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over the years, experience shows that heavy losses have been incurred by many 

software authoring organizations and businesses because the Software Tester had no 

knowledge of the codes. The white box testing (test plan or approach based on the 

program structure, paradigm, and logic which are mainly done by programmers and 

testers with programming knowledge) was left entirely to programmers and test cases 

were written just for individual buttons, navigation, click and filter. For those with 

programming knowledge, their test plans are written without consideration for 

documentation of changes made in codes and why such changes were made. These 

verifications, when not done, affect the entire validation process of the software at the 

system level. According to Sormaville (2011), the quality of any software is 

determined by the process involved in building the software. In other words improving 

the Software Development Life Cycle (SDLC) could improve the software quality 

dramatically (Bird, Zimmermann and Menzies, 2016). In this paper, the following are 

examined: Software building processes that will ensure high quality product, reasons 

why testing is recommended during software building process, reasons for defects and 

bugs despite traditional test plans and the far reaching consequences of such defects 

and bugs. The paper then makes recommendations to mitigate these identified 

challenges by implementing regression testing in a systematic manner suggested here. 

 

Literature Review: Software building process and Software testing 

Software development life cycle is a blue print or a guide with phases for building 

software (Jinda, 2016) from conception/expressed desire for the software through the 

development to its release. It enforces discipline, quality and reduction of time wasted 

in the building of software (Kumar and Rashid, 2018).  Many life cycle models like 

the waterfall, agile, RUP, PRINCE2, etc are used as frameworks for building software. 

Many of these models comply directly or indirectly with the general project life cycle 

model of the Project Management Book of Knowledge (PMBOK), an ANSI Standard 

of the Project Management Institute shown in Fig. 1 below.  

 
Fig. 1: A typical project life [PMI, 2004] cycle 

Traditionally, for non-agile model, the life cycle begins with an idea, to the formation 

of project management team, planning, designing, development, to testing which is 

embodied in the acceptance stage after which approval and handover are possible. 

Figure 2 below is a waterfall model of software project life cycle. This model shares 

incremental characteristics with the PMI model with “Testing” time allocated at 

certain period of the life cycle. 
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Fig. 2: Waterfall model of SDLC 

 

Kumar and Rashid (2018) identified the shortcomings of this linear (Waterfall) model 

as: 

• Iteration not possible 

• Late delivery software 

• High risk and uncertainty 

• Not for complex and object oriented projects 

• Not for long and ongoing projects 

• Requirements changing not possible.  

 

Many SDLC models in use today have their merits and demerits as identified by 

Kumar and Rashid (2018) yet the V-model seemed to have been favoured considerably 

by Researchers in building reliable software with bugs at tolerable level. Figure 3 

presents the V-model. It clearly shows the various stages of software development vis-

à-vis the types of testing taking place at each stage. This is again calculated to free the 

software of bugs. Unfortunately, in spite of the huge success of this model, bugs still 

show up in software built with it.  

 

 
Fig. 3: The V-Model is a SDLC model but sometimes called verification and validation 

model (Software testing class, 2013) 
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Bugs and their implications 

A defect is an error in coding which may cause a piece of software to 

malfunction while a bug is essentially any failure to comply with the 

requirements of the software thus making the software to deviate from its 

expected output. Defect testing is concerned with rooting out undesirable 

system behavior such as system crashes, unwanted interactions with other 

systems, incorrect computations, and data corruption (Sommerville, 2011).  

Static testing which begins with code inspection reveals lots of defects from 

inception. However, dynamic testing reveals more of performance issues 

(Hooder and Chhillar, 2015). Performance testing (testing software response 

time, load and stress - throughput) can be a measure of the software reliability. 

Software reliability is a major index of software quality. When a defect is 

noticed without taking an action, it surely leads to a bug. Trapping bugs entails 

thorough attention during the three major test activities of analysis, design and 

execution (Jinda, 2016). This is in agreement with the expanded version of 

Hooder and Chhillar (2015) which stated that the whole life cycle of testing is 

categorized under functional, performance and security testing. These testing 

phases are characterized by test processes of Analysis, preparation, execution 

and closure. If bugs are not found in one phase, they are found in another phase 

provided a good life cycle and testing strategy is adopted. 

Fundamentally, the quality of any software built depends on how compliant the 

project team is with the blue print of the life cycle. Formal testing has always 

been part of project life cycle as it is the only way to ensure that the software is 

built to specification. It must be done during any software development and one 

must identify the elements of a good test plan (NBTE, 2004) from the onset. 

This will eliminate bugs capable of devastating effects. According to Computer 

Career Centre (2011),  

“In April, 1999 a software bug caused the failure of a $1.2 billion US military 

satellite launch, the costliest unmanned accident in the history of Cape 

canaveral launches. In March 2002, it was reported that a software bug in 

Britain’s national tax system resulted in more than 100,000 erroneous tax 

overcharges. The problem was partly attributed to software bugs. In April, 1998, 

a major US data communications network failed for 24 hours, crippling a large 

part of some US credit card transaction authorization systems as well as other 

large US banks, retail, and government data systems. The cause was eventually 

traced to a software bug. In January 1998 news reports told of a software 

problem at a major US telecommunications company that resulted in no charges 

for long distance calls for a month for 400,000 customers. The problem went 

undetected until customers called up with questions about their bills.  

In fact, the US commerce Department has estimated that buggy software costs 

nearly $60 billion annually, and that at least $22.2 billion worth of those bugs 
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could have been prevented with more thorough testing. Typically, more than 

50% of the software development budget and time is spent in testing”. 

Testing processes: Verification and validation 

Sommervile (2011) expounded on the general testing scenario involving test 

plan as shown in Figure 4 below:  

 

 
Fig.4: Software testing process (Sommerville, 2011) 

 

Test data are prepared based on the test cases. According to Maity (2012), the 

total possible collection of test cases in a given SDLC is referred as test suite. 

The test results are compared with test cases to ascertain whether the developers 

are building the software right (verification) or building the right software 

(validation). When bugs are found after software release, it is an indication of 

inadequate Testing time allocation or a failure in the test suite content. Release 

testing which embraces Alpha and Beta testing is a good ground for discovering 

bugs. Alpha testing is a test strategy that allows in-house and interested party to 

test the software while Beta testing on the other hand is generally understood as 

a test strategy which involves the wider audience that gives feedback after a 

certain time allocation. Microsoft incorporation, a world leading software 

house, has had to correct Window 98 by releasing its second edition (Win98SE) 

because of bugs discovered in the first edition after official release due to in-

exhaustive testing. Most bugs are caught during static testing and later beta 

testing. However, history shows that the everyday user of software who makes 

input using unexpected keystroke is more instrumental to discovery of bugs.  

Ordinarily, bugs emanate from software codes which fail syntax or lexical 

analysis tests of the compiler. For this reason every code is tested to ensure that 

its deployment complies with the rules of the language.  

Only appropriate software formal testing to ensure that the software meets user 

expectation can guarantee high quality software. Traditionally speaking, the V-

model (Figure 3) has played crucial roles in software verification and validation 

in that every component is tested and ensures that the software product at that 
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level of development meets expected requirements for that phase of 

development.  

“Here the test activities are spelled out to the same level of detail as the design 

activities. Software is designed on the left-hand (downhill) part of the model, 

and built and tested on the right-hand (uphill) part of the model”. The 

correspondences between the left and right hand activities can also be shown by 

the lines across the middle of the V, showing the test levels from component 

testing at the bottom, integration and system testing, and acceptance testing at 

the top level”. 

The User Acceptance Testing by definition corresponds to the validation. Use 

case documents can be of help in the design of the test cases and test script here. 

While component testing is vital and having verified by both white box and 

black box testing approaches that the component has passed the test cases, 

integration testing sets in and where there is a misnomer a reworking is made 

and regression tests are carried out until such a time when the testers are 

convinced that the entire system is bug free having administered various tests 

like stress test, load test, and user acceptance test preferably with the help of 

automated testing tools. At this point testing is fully carried out by various black 

box methods like sanity testing, smoke testing and reliability testing. The whole 

process is referred to as System testing. All functional and non-functional 

requirements are tested and if found to conform to spec, the system is said to be 

validated. The testing concepts remain the same as various techniques like 

boundary value analysis are employed.  

 

Methodology: Regression Testing 

This paper is concerned with scenarios which has passed the unit testing, 

component testing, system integration testing, system testing but eventually 

fails user acceptance testing. Usually, developers and Testers begin to examine 

each component without success. According to Naqvi (2020), the bugs emanate 

from failure to carry out regression test after fixing a particular defect. The 

fixing of one defect or changing of code in one component of the software may 

affect the workability of another component thus breaking a part of the system 

(Regression) due to dependencies and connections, even though on their own 

each component is working correctly. An enhanced V-model is proposed here.  

Test cases are carefully designed and Testers track defects. Upon finding a bug, 

an issue is raised for the developer to fix. Retesting of the feature should be 
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done to confirm the fix and close the defect. However, because degradation may 

occur in the software quality due to regression, there is need for general 

regression testing of all the dependencies and executing previous test cases 

again at that point. Time constraint at this point in the project is a major setback 

and must be considered from the onset. 
 

 
Fig. 5: The enhanced V-Model is a SDLC model  

 

Discussion 

Neha (2015) observed that Automated testing has proved the most effective way of 

reducing buggy software not minding the algorithm. Qiao, Li, Umer and Guo (2020) 

proposed a deep learning technique for predicting software defects that reduces the 

mean square error by more than 14% and increases the squared correlation coefficient 

by more than 8%, as the most efficient means for reducing buggy software. For 

Nagaraju, Jayasinghe and Fiondella (2020), a non-homogeneous Poisson process 

software reliability growth model incorporating covariates based on the discrete Cox 

proportional hazards model was formulated to maximize fault discovery. The 

emphasis seemed to have shifted to developing algorithms and methodologies of 

catching bugs rather than being proactive on practical approach to nipping and 

preventing bugs from being created in the first place. This is the very reason for static 

testing at the beginning. For Naqvi (2020), the failure to implement constant regression 

testing as proposed by this research is responsible for many failed projects.     

 

Conclusion and Recommendations 

Whatever software project life cycle is in use, whatever algorithm for tracking bugs is 

in use and whether manual or automated testing approach is in use, this paper has 

identified that they all have their merits and demerits. Fixing bugs have continued to 

take ample time of the SDLC and have constituted a great deal of research concern. 

However, this paper has shown that a simple method of modifying the V-model by 
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introducing regression testing at all stages would close loopholes for lapses, backdoors 

and traps in the software. This paper also recommends that enough time be allocated 

to Regression testing prior to the production of every release. Time for test execution 

should dominate other test activities like test plan, designing and meetings. Testers 

must be carried along during meetings with stakeholders and be abreast with the 

functional and quality requirements specifications that are testable and every change 

made to software code and reasons for making such change documented. With every 

new change made to any software code, regression testing should follow as a rule. 

Every verification exercise should include among other tests, regression test. Finally, 

regression test must precede user acceptance test. In this way quality software product 

is guaranteed. 
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