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This paper presents the findings for the research based survey on software testing and 

quality assessment practices. The use of search techniques for the automatic 

generation of test data has been a burgeoning interest for many researchers in recent 

years. Previous attempts to automate the test generation process have been limited, 

having been constrained by the size and complexity of software, and the basic fact 

that in general, test data generation is an undesirable problem. Quality is an important 

factor in software industry. Software quality depends upon the customer satisfaction 

which can be achieved through applying standards. In this era achieving quality 

software is very important because of the high customer demands. Developed 

countries are excelling in software industry and improving day by day. This paper 

surveys some of the techniques which working in software Industry.  
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1. Introduction: 

Nowadays, software and software-intensive systems can be found all around us. Since 

they are growing both in size and complexity, developing high-quality software is 

becoming more challenging and expensive. In order to achieve the desired time, cost, 

and quality goals, the development approach, including the quality assurance (QA) 

activities, has to be optimized. According to Burnstein [7], in this article, QA 

activities are understood as all kinds of analytical activities conducted during software 

development with the intention of finding and removing defects. One important 

strategy in this direction is a systematic combination of existing QA techniques in 

order to obtain certain synergy effects, such as reduced costs or higher effectiveness. 

Various kinds of QA techniques and methods to ensure software quality exist that 

involve preventing defects or detecting existing defects. Those QA activities that 

focus on detecting existing defects are also called verification and validation 

activities, which is defined by the IEEE Standard Glossary of Software Engineering 

Terminology as “the process of determining whether the requirements for a system or 

component are complete and correct, the products of each development phase fulfil 

the requirements or conditions imposed by the previous phase, and the final system or 

component complies with specified requirements“[3].With respect to software 

verification and validation activities, static and dynamic QA techniques can be 

distinguished. Static QA techniques (e.g., inspections, reviews, walkthroughs, or static 

analyses such as program slicing) do not need models or code to be executed, but 

rather examine artefacts such as requirements documents, design models, or code 

without running them. In contrast, dynamic QA techniques (e.g., equivalence 

partitioning, boundary value analysis, control-flow based testing techniques, or 

dynamic analyses such as program profiling) need to execute programs or program 
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parts. The use of both static and dynamic QA activities is well known to software 

engineering practitioners. However, usually there is no systematic combination of 

such activities to exploit further benefits. 

Today, [8] a large number of well-established static and dynamic QA techniques 

exist, such as various inspection and testing techniques [12]. However, [1] the effort 

for applying these techniques sometimes consumes more than 50 percent of the 

overall development effort, especially for conducting testing activities [15]. Thus, one 

objective is often to improve the efficiency of testing and to reduce the overall QA 

effort. Besides this, further desirable goals include improving overall effectiveness 

(i.e., finding as many defects as possible – especially critical ones – before 

distributing software), planning and controlling QA activities, and improving the 

overall quality. 

In this paper we are working on survey of different technique of software quality 

assessment and software testing techniques. We mentioned below a brief review of 

both techniques. In section 2 we describe the review of software quality assessment 

and in section 3 we describe the survey of software testing [13]. 

 

2. Survey of Software Quality Assessment: 

In this white paper, many issues related to quality are identified and many 

responsibilities of management are identified. Management plays a huge role in the 

SQA [11]. So it is the prime responsibility of the team managers to facilitate the team 

members and provide them the good working environment. There are many ways to 

improve the knowledge like they can go for some formal training courses. They 

should also take advantage of the seminars arranged by the different experts to 

improve their knowledge [4]. 

Quality plan is the most important in any quality improvement activity, SQA team 

managers are responsible and accountable to develop quality plan and also implement 

the plan. They are also responsible for quality measurement, quality improvement and 

configuration management. Quality Plan includes the inspection of the problems. 

Inspection for finding the problems while maintaining the quality was explained by 

the Parnas [2]. The methodology used for inspection was dividing and conquer. It was 

time consuming task, but ensures problems detection. Not raining was required for the 

Testing Team or Software Engineers. 

Parnas[2] explained the role of inspection in reducing quality problems in SQA [10]. 

First of allhe explained the need of inspection in SQA [9] to reduce the problems, how 

it helps to find errors in the software. The main methodologies behind the inspection 

activity are dividing and conquer. The research also shows that inspection is a time 

consuming process but it ensures to find errors in the process. 

The benefit of the inspection is to benefit errors in the code but it can also help to find 

many ambiguities in the development phase like it can easily reveal that proper 

guidelines are followed or not like commenting etc. it is not necessary to do 

inspection at the end of the project but it can be done at any phase of the project and 

reveal the errors from the code. Quality effecting factors were explained in the 

research of David [16].That model explained that the quality of the free software is 

higher than the other projects. To improve the quality [11] of the projects, Peer 

Reviews plays very important role. This explains that user involvement is also very 

important for the feedback and on the basis of this feedback software quality can be 

improved very easily. 

Models relating to Software Quality Assurance are discussed below. 
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2.1 Parnas Model: 

Parnas[2] explained the role of inspection in reducing quality problems in SQA. First 

of all he explained the need of inspection in SQA to reduce the problems, how it helps 

to find errors inthe software. The main methodologies behind the inspection activity 

are dividing and conquer. The research also shows that inspection is a time consuming 

process but it ensures to find errors in the process. 

Many benefits are the findings of this research; he explained that there is no formal 

need for the training of inspection. A software engineer does not necessarily need a 

certification for the inspection. As inspection does need a proper training so there is 

no need for a company to invest on it. So it will give many benefits despite 

consuming too much resources of a company. The key benefit of the inspection is to 

benefit errors in the code but it can also help to find many ambiguities in the 

development phase like it can easily reveal that proper guidelines are followed or not 

like commenting etc. it is not necessary to do inspection at the end of the project but it 

can be done at any phase of the project and reveal the errors from the code. 

 

2.2 David Model 

David [16] explained in their research about the free software quality and factors 

affecting them. He explained that the quality of the free software is higher than the 

other projects. Many reasons behind the improved quality are explained in this 

research and some comparisons are done between free projects and other projects. 

The quality of this free software is high because of the open development models used 

in the development process. 

 

2.3 Peer Reviews Model 

Peer reviews plays very important role to improve the quality [11] of these projects, 

user involvement is also very important for the feedback and on the basis of this 

feedback software quality can be improved very easily. User gives their feedback on 

the basis of their experience and this feedback can help to improve the quality of the 

software. 

 

2.4 Quality Factors 

To find the quality factors and problem [14] areas for open source projects, in this 

research many interviews are conducted to find the answers. The interviews were 

unstructured and seven different open source developers gave the answers of these 

questionnaires. This research covers projects of very complex nature, questionnaires 

are distributed among all seven developers and then there answers were collected and 

findings were explained in the different categories. First category of the results is 

development and quality practices, here it is discussed that how infrastructure, 

processes and documentation problems can cause lack of software quality. All ofthe 

above mentioned areas are highly important factors for quality of the software. 

 

3. Survey of Software Testing: 

3.1 Survey Objectives 

Two of the five objectives listed in the introduction were used as the design objectives 

for this survey, since the others are considered as outcomes that flow from these. The 

primary objective was to determine the types of testing techniques, tools, metrics and 

standards that organizations in Australia use when carrying out software testing 

activities (this of course embraces several of the listed objectives). The purpose of this 

was to provide a concise picture of the current industry best practices. The second 
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objective was to determine whether existing training courses in software testing 

taught in the workplace or in similar study at tertiary institutes adequately cover the 

types of testing methodologies and skills that industry requires. If these requirements 

were not met, the industry may benefit from the survey recommendations to address 

any deficiency observed and ultimately improve the existing training opportunities 

available to practitioners as well as novice testers. Based on these two objectives, a 

number of hypotheses were employed to design the questionnaire and shape the 

direction of the survey. 

 

3.2 Survey Description 

The survey targeted senior employees involved with testing in software development 

organizations. Requests were addressed to software testing or project managers as the 

personnel most likely to understand their testing environments and experiences within 

their organization. Five major areas of software testing related activities were 

investigated by the survey. In addition, an introductory section was also included to 

assess the organization size and structure, and where relevant, history of the 

organization and its overall procedures with respect to software development and 

testing. Using the conjectures in our hypotheses as means of constructing specific 

questions, the questionnaire was arranged into the following six sections. The 

information sought can be summarized as follows. 

 

Section A - Organization Information 

This section captured the type and size of the organization, including specifics such as 

the current number of general employees and IT professionals, the number of 

applications developed and tested over the past three years, the allocated and actual 

budget for testing among the other various software development activities, as well as 

questions relating to whether the organization wrote specifications and whether 

changes to specifications were controlled and tracked. 

 

B - Software Testing Methodologies and Techniques 

The extent to which software testing methodologies and general testing techniques are 

used in the industry and the current practices of those organizations adopting 

structured methodologies and techniques in software testing were investigated in this 

section. 

 

Section C - Automated Software Testing Tools 

Questions relating to the extent to which automated testing tools are used in industry, 

including commercial and in-house developed tools, were placed in this section 

revealed. The level of satisfaction with such tools was assessed by querying the 

respondents’ belief that the quality of developed software was being improved by the 

use of such tools. 

 

Section D - Software Testing Metrics 

This section explored the extent to which softwaretesting metrics are used by 

industry, and if and howthose metrics are improving the quality of softwareunder 

development. 

 

Section E - Software Testing Standards 

The usage of standards for software testing in industry, including published standards 

such as ISO,CMM and their quality accreditation, as well as in house developed 
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standards was assessed in this section. Questions were posed to determine whether the 

use of standards was considered to improve the software development processes of 

the organization. 

 

Section F - Software Testing Training and Education 

This section determined the extent to which organizations provide training in software 

testing for their employees. Also examined was the organization’s view on the factors 

that attract software testing staff to attend training courses as well as the benefits for 

testing staff that accrue. The usage of various sources of training courses (such as 

universities or TAFE colleges, external commercial training courses, in-house training 

and self-study) were also queried. 

 

3.3 Search based Software Testing Techniques: 

In order to adapt a met heuristic search technique to a specific problem, a number of 

different decisions have to be made - for example the way in which solutions should 

be encoded so that they can be manipulated by the search. A good choice of encoding 

will ensure that similar solutions in unencoded space are also "neighbours" in 

representational space. In this way, the search will be allowed to move easily from 

one solution to another that shares a similar set of properties. [5] These movements 

are dependent on the evaluation of candidate solutions, performed using a problem-

specific objective function. With feedback from the objective function, the search 

seeks "better" solutions based on knowledge and experience of previous candidates. A 

good objective function is therefore critical to the success of the search. Solutions that 

are "better" in some respect should be rewarded with better objective values, whereas 

poorer solutions should be punished with poorer objective values. Whether a "better" 

objective value is, in practice, a higher value or lower value, is dependent on whether 

the search is seeking to minimise or maximise the objective function. An objective 

function which is being maximised reflects the relative "goodness" of candidate 

solutions, whereas an objective function to be minimised (more usually referred to in 

this context as a cost function) reflects the relative undesirability of solutions. 

 

3.3.1 Hill Climbing: 

"Hill Climbing" is a well-known local search algorithm. Hill Climbing works to 

improve one solution, with an initial solution randomly chosen from the search space 

as a starting point. The neighbourhood of this solution is investigated. If a better 

solution is found, then this replaces the current solution. The neighbourhood of the 

new solution is then investigated. If a better solution is found, the current solution is 

replaced again, and so on, until no improved neighbour scan be found for the current 

solution. 

Hill climbing is simple and gives fast results. However it is easy for the search to 

yield sub-optimal results when the hill climbed leads to a solution that is locally 

optimal, but not globally optimal. In such cases, the search become strapped at the 

peak of a hill, unable to explore other areas of the search space. The search will also 

become stuck along plateaux in the landscape. In such circumstances, no 

neighbouring solution is deemed to offer an improvement over the current solution, 

since they all have the same objective value. Therefore, in non-trivial landscapes, 

results obtained with hill climbing are highly dependent on the starting solution. A 

common extension to this algorithm is to incorporate a series of "restarts" involving 

different initial solutions, to sample more of the search space and minimise this 

problem as much as possible. 
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3.3.2 Simulated Annealing: 

It is desirable to have a search framework that is less dependent on the starting 

solution. Simulated Annealing is similar in principle to Hill Climbing. However, by 

probabilistically accepting poorer solutions, Simulated Annealing allows for less 

restricted movement around the search space. 

The name "Simulated Annealing" originates from the analogy of the technique with 

the chemical process of annealing - the cooling of a material in a heat bath. If a solid 

material is heated past its melting point, and then cooled back into a solid state, the 

structural properties of the cooled solid depend on the rate of cooling. An algorithm 

proposed by Metropolis et al. [5] simulates the change in energy of the system when 

subjected to a cooling process, until it converges into a steady state. This algorithm 

was later proposed as the basis of the search mechanism by Kirkpatrick et al. [6]. 

 

3.3.3 Evolutionary Algorithms: 

Evolutionary Algorithms use simulated evolution as a search strategy to evolve 

candidate solutions, using operators inspired by genetics and natural selection. 

Genetic Algorithms are probably the most well known form of Evolutionary 

Algorithm, having been conceived by John Holland in the United States during the 

late sixties. Genetic Algorithms are closely related to Evolution strategies, which were 

developed independently at the about the same time in Germany by Ingo Rechenburg 

and Hans-Paul Schwefel. For Genetic Algorithms, the search is primarily driven by 

the use of recombination - a mechanism of exchange of information between solutions 

to \breed" new ones - whereas Evolution Strategies principally use mutation - a 

process of randomly modifying solutions. 

 

4. Conclusion: 

This paper has surveyed the technique of software quality assessment and software 

testing methods.  Search-based software test data generation is just one example of 

search-based software engineering. The need for surveys of this type is clear. 

Establishing the optimum relationship between testing and software quality; that is 

ensuring that testing strategies are in place which yield the highest quality software, is 

increasingly important as software begins to intrude more and more into people’s 

daily lives. We are convinced that this survey, despite its limitations, will assist in this 

process. 
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