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Abstract: This study presents an overview of one of the software engineering topics in general and one of the
software quality topics in specific which i1s Software Quality Assurance (SQA). This survey provides an
extensive review to a number of studies and approaches done in software quality assurance also 1t ncludes a
classification of these studies according to, its targeted proposed work. There are many studies done on
software quality m different fields such as: education, economics, healthcare and software products. This
swvey focuses on the models of software quality and frameworks for measuring quality using metrics. Also,
anumber of previously done surveys and literature reviews on software quality assurance were included in this
survey in order to provide a complete picture on this topic.
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INTRODUCTION

Software quality is considered as one of the very
umportant topics in software engineering. Software quality
origins goes back to the 1970°s Wadsworth ef of. (2002).
The outcomes of software quality affect the financial
concerns in which if a software does not possess good or
high quality, it will lead to increase in budgets required to
maintain that software. And it also may not serve its
purposes. Some safety critical systems are more affected
by quality, since, it may lead to severe losses (human
losses).

Software quality is a generic term in software
engineering that referred to as what are the needed
characteristics of a software product whether, if a
software product does possess a specified characteristic.
Another important aspect 13 the tools, processes and
techniques needed to accomplish these characteristic
(Bourque and Fairley, 2014).

Many definitions exist for software quality, for
example, Humphrey (1989) defined it as achieving
excellent levels of fitness for use. Crosby (1980) defined
1t as conformance to requirements.

Inrecent studies, new definitions of software quality
appeared (OIN, 2011) defined it as the capability of
software product to satisfy stated and implied needs
under specified conditions (Anonymous, 2009, 2013).
Defined it as the degree to which a software product
meets established requirements, however, quality
depends upon the degree to which those established
requirements accurately represent stakeholder needs,
wants and expectations.

Software quality assurance is part of software quality
i which it 1s not just totally a testing activity but it 1s
more than one activity that measures how adequate are

the processes of the software in order to make sure that
the appropriate processes are chosen and done in order
to produce a good quality software that serves its
purpose (Bourque and Fairley, 2014). There are lots of
frameworks and models proposed in the literature that
contributes to improving the process of software quality
assurance, ranging from frameworks to assure software
quality in education, models to improve software
quality assurance in a number of fields such as
organizations and in the industry, frameworks that present
a way to use metrics for measuring how good a quality of
software.

In this study, the scholar provides a suvey on a
number of studies focused on software quality assurance.
Also, the scholar provides a classification of these
studies, according to, what is targeted domain. In
addition, to that some similar studies done on surveys of
software quality assurance have been presented by the
scholar too.

MATERIALS AND METHODS

Methodology of the survey: This study presents the
method of doing this survey and how it is broken down.
How we classified the approaches included in this
study.

First of all, the swvey includes data that has been
collected from studies ranging from the years between
1980-2018. These studies contain a number of targeted
domains that are related to software quality assurance, so,
scholar breaks down these studies into a number of
subsections according to, the targeted domain where each
domain contains its relate d studies. The following
subsections presents the targeted domain together with
their related studies m a generic way.
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Table 1: Papers published in the education domain with its contribution
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Table 4: Papers published in the studies domain with its contributions

Researchers

Contribution

Amin and Salih (2017) Moadel
Owlia and Aspinwall (1996) Framework
Chong and Crowther (2005) Framework
Martinez-Caro et af. (2015) Moadel

Chua and Dyson (2004) Tools
Skalka et af. (2012) Framework
Grifoll et . (2010) Moadel
Masoumni and Lindstrom (2012) Mode

Welsh and Dey (2002)

Laporte and April (2013)
European Association for Quality
Assurance in Higher Education
European Association for Quality
Assurance in Higher Education
Laporte et af. (2007)

Standards and guidelines
Framework

Standards and guidelines
Standards and guidelines

Standards and guidelines

Table 2: Papers published in the economics domain with its contributions

Researchers/years Contribution
Wagner and Meisinger (2006) Model
Hampp (2012) Model
Dao-Phan et al. (2014) Model
Elberzhager et af. (2011) Model

Alberts in (1976)
Yauet al. (1990)
Nikolik (2012)

Standards and guidelines
Framework
Standards and guidelines

Table 3: Papers published in the healthcare domain with its contributions

Researchers/years Contribution

Nguyen et al. (2011) Standards and guidelines
Linberg (1993) Framework

Thlenfeldt (1988) Standards and guidelines

Education: The begmning of computing education
researchers and stockholders start pay attention to
quality of education process from the customers IDE to
the technical TDE, recently many researchers start to
digging 1n e-Learmng of higher education as a field of the
future of education. Table 1 shows the studies that were
published and were targeted to the education domain,
mcluding the researches and year of publication.

Economics: Table 2 shows the studies that were
published and were targeted to the economics domain,
including the researchers and year of publication.

Healthcare: In the last decade, a lot of medical devices
transformed mto computing machines as an example heart
regulating devices. Because of that many researchers start
to digging in this area which demand high quality due to
one result wrong could lead to a fatal energy in human
bemg. There are some papers which discuss the quality
assurance due to this reason. Table 3 shows the studies
that were published and were targeted to the healthcare
domain including the researchers and year of publication.

Studies and software products: Table 4 and 5 shows the
studies that were published and were targeted to the
studies and software products domains including the
researchers and year of publication.

Researchers/vears

Contribution

Day and McVey (1986)
Hedberg et al. (2007)

Liu (2012)

Ho-Stuart and Thomas (1996)
Riabov (2011)

Tligen and Ortmann (2005)
Bochm et af. (2008)

Goodenough and McGowan (1980)

Runeson and Tsacsson (1998)
Zuser et . (2005)
Nandakumar ef ai. (2014)
Prasad (1994)

Liet d. (2010)

Grinthal in (1985)

Saif et ad. (20100

Davis ef al. (1993)

Murugan and Prakasam (2013)

Standards and guidelines
Standards and guidelines
Standards and guidelines
Standards and guidelines
Tools

Standards and guidelines
Standards and guidelines
Standards and guidelines
Standards and guidelines
Model

Standards and guidelines
Standards and guidelines
Model

Standards and guidelines
Model

Standards and guidelines
Standards and guidelines

Table 5: Papers published in the education domain with its contributions

Researchers/(Years) Contribution
Janus et af. (2012) Tools
Model

Yilmaz et al. (2005)

Gill (2005)

Tee (2014)

Hongying and Cheng (201 1)
Chen and 8 orenson (2008)
Goeb and Lochmann (2011)

Xu et al. (2005)

Alsultanry and Wohaishi (2009)
Mishra and Mishra (2006)
Wong el al. (2005)

Rosenberg and Sheppard (1994)
Goeb and Lochmann (2011)
Sharma and Srivastava (2014)
Rangeetha et af. (2010)

Pande et al. (2013)

Khalane and Tanner {2013)

Lee (2014)

Shigeta et ad. (2013)

Abdi et af. (2012)

Chulani et ¢, (2016)

Standards and guidelines
Framework

Model

Model

Model

Model

Model

Model

Standards and guidelines
Standards and guidelines
Model

Framework

Model

Standards and guidelines
Standards and guidelines
Standards and guidelines
Tools 2013
Standards and guidelines
Standards and guidelines

A survey on software quality assurance: This study
presents a survey on the software quality assurance
studies in the literature. The section breaks down mto
sections according to, the domain that the study is
targeted to. Each study will be presented m the following
sections. The domains as mentioned in the previous
section were: education, healthcare, economic, software
products.

Education

A framework for the dimensions of quality in higher
education: By Owlia and Aspinwall (1996) presents a
conceptual framework that targets dimensions of quality
in higher education and how to improve the quality of
higher education. The framework 1s based on mterpreting
dimensions of quality in contexts that are non-educational
and reviewing proposed quality factors that were
published for higher education. Tn order to examine the
framework to validate it, it needs an empirical study to be
performed which is the next step in the researcher’s
research program.
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A new framework for measuring the quality of
outcomes-based engineering education: By Chong and
Crowther (2005) proposes a conceptual framework that 1s
based on theory, the framework 1s targeted towards the
transnational engineering education. The integrity of the
proposed framework is tested wusing swveys by
representatives of employing agencies, staff and enrolled
students. The validity of the prelimmary conceptual
framework was high with some limitations. The results of
the swrveys enabled the development of a revised
conceptual framework of the transnational engineering
education. The revised framework has two comprised
dimensions: contributory and outcomes. A 13-dimension
revised swvey instrument taken from the transposed
framework consists of 25 ocutcome 1tems, these items were
divided mto 5 dimensions and 49 contributory items
divided into 8 contributory dimensions.

An application of the performance-evaluation model
for e-Learning quality in higher education: The purpose
of this study (Martinez-Caro et al., 2015) is to manage the
practices of software quality to increase user satisfaction
and software continuous improvement, to achieve that the
researchers provides evaluation model. The main goal of
this model is to improve student satisfaction.

Applying the ISO 9126 Model to the evaluation of an
e-Learning system: By Chua et al the researcher
suggest that TSO 9126 Model standard of quality can
improve tool of evaluating software quality product
educational system, it also shows how the proposed
model in this study can detect design flaws in e-Learning
systerm.

e-Learning courses quality evaluation framework as part
of quality assurance in higher education: By Skalka et al.
(2010) the Researcher produces the concept proof to
course of e-Learning which contains an implementation
and evaluation of eleaming frameworks in addition, to that
the researchers presents a summary of recent issues
related to software quality assurance.

Quality assurance of e-Learning: By Gnifoll et al. (2010)
the researchers presents a workshop that provides a
platform which discusses the e-Learning based system
specially the internal challenges. The researchers also
discusses that a common language was needed and an
approach that integrated group of approaches which
helps with improving the provision in e-Learning system.

Quality in e-Learning; A framework for promoting and
assuring quality in virtual institutions: By Masoumi and

Lindstrom (2012) the researchers produce a framework
of e-Quality in e-Learning system which considering
the advantages and disadvantage from the previous
framework and model. Also, in this study, the researchers
provide a tool work based on benchmarks and factors of
e-Quality model.

Quality measurement and quality assurance in higher
education: The researchers Welsh and Dey (2002) provide
discussion of QMS 2000 which a technology of
continuous measurement of quality, it 15 a study that
include 273 students, faculty and employer the purpose of
this study was to measure the satisfaction of this sample.
The user of QMS 2000 can generate reports and applying
a statistical analysis from university database.

Software quality assurance in an undergraduate software
engineering program: By LaPorte and Aprile (2013)
presents a discussion done at the ceole de Technologie
Suprieure (TS) in Canada, it targets the positive iumpact of
the practices of software quality assurance for delivering
a software that possesses high quality within budget and
on time. The study has two parts. The first overviews the
software engineering undergraduate program offered at
the TS. After that a software quality assurance course
detailed description is presented with some focus on the
sessions held at the laboratories.

Economics

Integrating a model of analytical quality assurance into
the V-Model: The researchers Wagner Meisingeret (2006)
discuss an integration between systems development
process such as V-Model XT with stochastic model of
quality assurance in economics level. Modular 1s the base
of integration in this process module, this concept is
derived directly from the V-Modell XT for purposes of
analyzing quality assurance. Providing a new process
model and compare it with the existing V-Model elements,
the approach, here, concentrates on work products,
activities and roles.

A cost-benefit model for software quality assurance
activities: By Hampp (2012) presents COBE, a quantitative
model that 1s validated and developed by the researchers.
Quantification is done through using historical data and
the model is built with relationships that have specific
details. Featires of the model include allowing the
decision on what tests and reviews should be done and
how to do them also when a defect is fixed it shows how
toretest this fix. The outputs of the model are the benefits
and cost for the activities of quality assurance that can be
used in the development activity and after delivering the
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project. The results are represented as three terms: staff,
time and effort. These three are then weighted and
summed m financial manner to find an optimal trade-off
between benefit and cost. Data from real world has been
applied to the model to validate it, data from 21 projects
from students were used. Two projects from the industry
were also used. The accuracy of the results of the model
was sufficient. The application of the model m a specific
environment needs more calibration.

Developing method for optimizing cost of software quality
assurance: By Dao-Phan et al. (2014) proposes a
methodology for the cost optimization of the software
quality assurance based on proposed regression model.
Regression analysis 13 used to measure the defects
number in software. The proposed method 1s an optimal
software quality assurance method that is based on
constraint conditions and with the use of linear
programming techmques. The study also presents, the
results of the analysis in two sides, a theoretical side and
an empirical side. Both sides are also evaluated.

Optimizing cost and quality by integrating inspection and
test processes: By Elberzhager et al. (2011) contains the
new version of the approach that focuses on prioritizing
defect types for testing. A previous version of the
approach was focused on prioritizing code classes. The
result 18 derived from a case study in the code level which
assumes that prioritization could happen before the
testing. Last section contains the related work and the
future research that can be created.

The economics of software quality assurance: By Alberts
examines the economy of the software quality assurance
to determine at which phase it will be the most beneficial
by analyzing the number of errors that occur is each
phase of project life cycle aiming to increase the quality of
the software product by using structured programming,
automated tools, management techniques and top down
designs.

An integrated expert system framework for
software quality assurance: By Yau et al. (1990) uses
knowledge-based engineering technology to propose a
framework for software quality assurance. Tt helps in
providing software quality assurance assistance based on
knowledge during the software development lifecycle.
Throughout the development lifecycle, software metrics
are used for the prediction and measurement of the
software product quality to make sure that the software
possesses lugh quality and the software maintenance and
development achieve cost-effectiveness.

Software quality assurance economics: By Nikolik ( 2012)
proposes a case study targeted on an industrial data, it is
concermned on what 1s the relation between the value of
test cases and their cost and how the value and cost
sensitiveness on artifact and passage of time can change.

Healthcare

A view of 21st century healthcare industry and software
quality improvement practices: By Nguyen et al. (2011)
highlights that how the development of software affects
the healthcare field in the current and future state. It
also discusses the challenges and the current state of
software quality and provides possible solutions to these
challenges, solutions targets improving and assuring the
software quality practices.

Defining the role of software quality assurance in a
medical device company: By Linberg (1993) discusses
how a medical device company defines its program of
software quality assurance using a proposed quality
framework. This framework can also be used by other
companies and organizations that need to start their
software quality assurance program. The frame-work also
helps mn improving product quality and provides
consistent support for many projects.

Quality begins at home; The role of project leader in
software quality assurance: Expertise of the researcher
Thlenfeldt (1988) is used to provide quality assurance in
new projects from the leader of the project role view. The
purpose of this study 1s to cover two aspects: software
and hardware. The software includes development and
design and the hardware includes microprocessor of heart
and lung machine. A description for project techniques
were implemented successfully and recommendations
were proposed to project leader for improving such
projects.

Studies

A survey on software quality assurance: By Day and
McVey (1986) presents the outcomes of a survey done on
software quality assurance. A collection of 52 sets of
questionnaires was collected and analyzed. The survey
discusses the data processing, survey methodology and
analysis. The main points of this survey is highlighting
the encountered quality assurance problems, software
quality investments trends, the software quality
assurance activities and the people that are nvolved m 1t
and the used tools and their weaknesses.

Assuring quality and usability in open source software
development: By Hedberg ef al. (2007) presents a literature
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review on usability and quality assurance in open source
software development. The focus is on software that is
targeting large user population. One of the things taken
mto account 18 the non-computer professional users and
nave users to help improving the usability. The study also
shows a trade-off between usability and quality in terms
of two fields: human computer interaction and software
engmeering. A summary of the practices currently used 1s
also presented to make sure quality and the usability is
realized in the open source software development. In
addition, to this the recommendations of proposed
practices to be used are also presented. Finally, the study
highlights the current research limitations and how to
improve them for future research.

Formal engineering methods for software quality
assurance: By Liu (2012) contains a brief survey on using
engineering formal methods and its challenges and how
vou can face and solve these challenges through the use
of a mathematical notation. The researcher suggested that
the use of formal methods could improve the reliability
and controllability of the software and decrease the
complexity of the project.

Laboratory practice with software quality assurance:
By Stuart and Thomas is an experimental study done
m queens land umiversity on practical work in
combining between in house and outsource project. The
researcher discusses the interaction between the student
quality assurance with student project in two aspects:
reviewing and walkthroughs based on document. The
outputs of this study are some tentative drawing
conclusion finished by analyzing the experience with an
experiment.

Methodologies and tools for the software quality
assurance course: To choose good tool sand methods in
software quality assurance course you can choose from:
object oriented approach, predicate-logic and metric
theory. The researcher provides an executive summary of
SQA Software tools, lab manuals, project reports,
homework assignments and research papers of students
who attend the SQA course. The advantages and
disadvantages of using online tools and hybrid tools are
discussed by Riabov (2011).

Process oriented software quality assurance an
experience report in process improvement OEM
perspective: By Tllgen and Ortmann (2005) produces two
views about quality assurance: constructional in the
design level of view and the venification in destructional
level of view. Destructional level 1s part of customer pont

of view. In the software lifecycle the effort changes
dynamically in an organization of each role in the system
also for each view the researcher propose.

Sixth workshop on software quality: By Boehm et al.
(2008) views the quality from different perspective, the
point of view for all stakeholders mnvolved in the quality
aspects and tries to understand their view which 1s
affected by many factors such as cultural issues and
outsourcing study discusses all these
challenges by gathering academic, mdustrial and
commercial commumities mterested in software quality in
the sixth workshop of software quality.

issues. The

Software quality assurance; Testing and validation: By
Goodenough and McGowan (1980) aimed to apply the
software quality assurance concepts to hardware by
building a high quality software product then analyzing
the common properties and characteristics between both.
Because implementing the hardware i1s more mistakable
than the software .

Software quality assurance-concepts and misconceptions:
By Runeson and [sacsson (1998) the researcher presented
different software cquality assurance perspective and
determine the difference between SQA in software
product and SQA m management. The 1dea of the SQA in
software product 1s the ability to build mature SQA
system which can control the whole quality of the
software product by implement it in each level of
procedure as needed (Fig. 1).

/ Targeted domain \

Education Economics Healthcare

Software

Studies product

v

Contribution

Model Frame work

Standards and

cuidelines Tools

Fig. 1. Mapping  between
contribution

targeted domains and
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Software quality development and assurance in RUP,
MSF and XP-A comparative study: By Zuseref al. (2005)
compared three of the most popular software development
process models in industrial filed regarding the quality
of its support. Considering the support as one of the
software quality assurance aspects, this study based on
the result of real-life standards quality support in software
development process models.

State of the art in software quality assurance: The
researchers by Nandakumar ez al. (2014) present their
point of view regarding the word “quality” which
appeared in the literature review of the last 5 years and
talking about some other aspects of software quality
assurance. The study cover the following eight aspects:
quality models, timely QA feedback, quantitative
approaches to predicting software quality and the
effectiveness of Software QA, optimal choice of QA
methods, design level QA, impact of parallel development
options on software quality, continued QA efforts even
after the operational deployment of the software product,
and the use of CASE tools and perceived value for QA at
NASATPL. The studys also view a summary for three
ongoing researches regarding the quality.

Towards a zero-defect product; the end-to-end test
process: By Prasad (1994) the researcher presents the
quality assurance from the tester point of view to develop
zero defects software considering all stakeholders
and factors (customers, lines of code., etc) as a part of
end-to-end test which lead to high quality product with
no defects.

Transition from a plan-driven process to Scrum 5SA
longitudinal case study on software quality: By Li et al.
(2010) presents a longitudinal study which followed a
project over a 3 years period and compared software
quality assurance processes and software defects of the
project between a 17 months phases with a plan-driven
process, then by a 20 months phase with Scrum. The
results of the study did not show a significant reduction
of defect densities or changes of defect profiles after
Scrum was used. The iterative nature of Scrum resulted in
constant system and acceptance testing and related
defect fixing which made the development process more
efficient in terms of fewer surprises and better control of
software quality and release date.

Tutorial software quality assurance for CAD: By Gnnthal
presents a tutorial that provides an overview of Software
Quality Assurance (SQA) especially when applied to
Computer AiM Design (CAD) systems. The study also,
discusses software quality assurance basic concepts and

the current state of the art and a theoretical background
is also discussed. The study also demonstrates a software
quality assurance pragmatic approach in the CAD world
through over viewing the VL3I layout editor and the CAD
application itself. Other topics highlighted in the study
include: robustness, reliability, test strategies, regression
testing, verification, software change control, generation
of test data and how to handle some of the problems
encountered when many people work on the same
prograrm.

An analysis of a comprehensive planning framework for
customizing SQA: By Saif ef al. (2010) presents an
analysis of Frank Elberzhanger and Christian dengers
proposed frameworle. Tt also discusses the limitations and
shortcomings of these frameworks. And it provides a
proposed improvement to refine this framework to a better
version. The study also presents a new frameworlc/model
based on the outcomes of the discussed framework.

Industrial acceptance of software quality assurance
standards: By Davis et al. (1993) the researcher presents
an mvestigation research of quality assurance in the last
decade to unprove the acceptance of Quality Assurance
Standards (QAS) in the industry. Results were derived
from researches and surveys related to major findings and
software production. This needs to analyze the quality
assurance methods and group of QAS. The researcher
also provides a formal proposal that relate to QAS
acceptance process.

A literal review of software quality assurance: By
Murugan and Prakasam (2013) highlights software quality
assurance concepts that are of high importance, these
concepts are used n software development in order to
produce a software that 1s concerned with time
consumption and has error free system.

Software product

The 3C approach for agile quality assurance: By
Tanus et al. (2012) the researcher presents the 3C
approach as an extension for the agile method integration
by adding a continuous measurements subsequent
activities to made metrics base quality gates. Ths
approach was developed on Java web based applications
including open source tools and it was developed and
proven using the agile mamtenance for an industrial
(erman comparty.

Main effects screening
A distributed continuous quality assurance process for
monitoring performance degradation in evolving software
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systems: By Yilmaz et al. (2005) discusses performance
assessments  that improved across large
configuration space to achieve that they produced a
process 1n effects screening. That 1s used to improve the
formality of the designed experiments which helps in
reducing the configuration space. So, this
unprove the effectiveness to perform targeted within the
organization by applying feasibility studies on large scale
projects and well known projects. Using this study, the
researcher evaluates this process. After analyzing the
data, the researchers indicate that using conventional
techniques are less efficient than performing main effect
screening on large scale systems.

can be

would

Factors affecting effective software quality management
revisited: By Gill (2005) aimed at examining and revising
some software development process aspects that may
affect the process of software quality management.
Aspects mclude ISO approach applicable to software
quality, reliability measurement and some aspects related
to software testing improvement. Tt is not guaranteed that
software evaluation and testingtools/methods/techniques
ensure high quality software and achieve effective
testing. One method for improving testing effectiveness
is by improving the software developer’s attitude towards
testing. The above-mentioned factors that affect software
quality management were also discussed and highlighted
n this study. So, all the possible ways to improve them 1s
also suggested. The outcome of the study might help
researchers to quantify specific tools for measurement of
such quality attributes.

Software reliability assurance using a framework in
weapon system development a case study: The Lee ef al.
(2009) proposed a quality model to insure the reliability of
weapon systems m Korean defense domaimn. The
framework provides guidelines on how to measure the
reliability in software organizations and follow the
enhancements of the software engineering process that
support activates and indicators. Also, the study presents
an empirical study on the application of the proposed
frameworlk and analyzes the results.

A customizable agile software quality assurance model:
The researcher by Hongying and Cheng (2011) presents
a new Agile Quality Assurance Model (AQAM). The
model can be used m the software industty for
mcorporating new changes, 1t 1s flexible m this manner.
The model also provides templates and detailed
guidelines for customizing and implementing it in the real
world. The model can be used in agile software
development teams that range from medium to small sized

teams. Tit benefits teams for improving the capabilities of
their quality assurance skills. The model contains 20 key
process areas where area contains maturity levels,
guidelines, processes, benefits, templates, customization
and best practices.

A QoS-based service acquisition model for IS services
{customer point of view): By Chen and Sorenson (2008)
demonstrates the definition of quality of service for
information systems. Tt also examines the ways for
discovering and selecting high quality mformation
systems services from the customer’s point of view. A
model of quality of service for information systems
service acquisition was developed with the introduction
of the quality assurance party and two well-known terms
of quality. Software as (SAAS) and
provider/customer service.

a Service

A unifying model for software quality: By Goeb and
Lochmann (2011) presents a general quality model. The
model provides a possible way for describing quality
related concepts in a different way. The researchers of the
study provide evidence of the capability of their model of
integrating different concepts from guwdelines, quality
models, standards and static code checker rules. They
also highlight the ability of their model in describing the
interrelations of disciplines such as software testing,
software requirements and software quality. The quality
model also provides an establishment for software
quality related concepts which enables continuity and
consistency of information related to quality during the
development of software.

Metric based software quality assurance system: By
Xu et al (2005) produces a SQA system abbreviated
(PM-SQA) which contains a generic process modeling
tool which that can support product models, resource
models, functional models and role models. After
executing the the wuseful data will be
automatically collected and some suitable metric entities
can be chosen. The main goal of implementing the system
is to support collaborative working and distributed
development.

process,

Requirements of software quality assurance model: The
researcher Alsultanny and Wohaishiet (2009) provides a
model of software quality to evaluate the quality factors
which affect on software quality and to increase the
software productivity focusing on complexity of software
design that faces the implementer. Based on ISO 9126 the
proposed approach by the researcher of tlus study
provides a reliable, safe and high quality product.
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Software quality assurance models in small and medium
organizations a comparison: By Mishra and Mishra
(2006) presents a software quality model for small and
medium projects orgamzations by extracting the main
characteristics, advantage and disadvantages for the
model used to enhance the quality in small and medium
software projects organizations. As the researcher
assumed, the most of outsourcing projects are considered
small or medium projects, then when apply the existing
models (medels for huge projects) on these projects the
cost of implementation will be high.

Third workshop on software quality: By Wong et al.
(2005) is talking about the third workshop for quality
which gathering the industrial commercial. People
mterested in software quality assurance topics to discuss
the quality from different perspective in order to reach to
a high level of quality standards which satisfy both

industrial and commercial levels.

Metrics in software process assessment, quality
assurance and risk assessment: Two concepts you must
take in your consideration when you develop software
processes: you must understand it better and treat
maintenance more carefully to obtain high degree of
reliability. The researchers by Rosenberg and Sheppard
(1994) consider the software process model in the context
of its maintamability, quality of the code and risk
assessment. A software process assessment analyzed in
this study also depict a data collection set of 4 years.
The last section of the study discusses the
preliminary results and defines the metric that the
researcher used.

A software quality model for SOA: By Goeb and
Lochmann (2011) presents a unified meta-model that
describes the service oriented systems quality, it is an
enhanced version of the Quamcometa-Model. The study
also presents examples of software quality based systems
quality model. This model 1s an mnitial model that 1s based
on empirical results from the software quality assurance
quality commumty sowrces. The contradictions and
similarities between and within the software quality
assurance quality models become transparent because of
the integration of sources of information. This is
considered as a baseline in the manner of denying the
comprehension of software quality assurance quality
model. This approach also presents features of software
quality assurance that distinguishes the quality modeling.

Generalized software quality assurance technique for
maintenance parameter evaluation: An approach
presented by Sharma and Srivastava (2014) that

concern of estimation of cost presented in this study in
additior, to reengineering assessment ROI computation.

Improved software quality assurance techniques using
safe growth model: By Sangeetha et al. (2010) produced
a description of approach related to software testing. Thus
approach used Bayesian models of graphics also, the
researcher provides a mechamsm that presented the
formal logic to structure of the software. The researcher
also discusses that the model provides dynamic
representation to solve testing software problem.

Software quality assurance activities of ITERCODAC: By
Khalane and Tanmner (2013) the researcher presents the
activities of software cquality assurance defined by
CODAC. There are four mam phases of software quality
assurance development, maintenance, verification and
validation teams are responsible of analyze conformance
of product, conformance of process, data process of
record and processes improvements performed.

Software quality assurance in scrum The need for
concrete guidance on SQA strategies in meeting user
expectations: By Khalane and Tammer (2013) presents a
way to identify what are the most important concerns that
matters in terms of the relation of the software quality
assurance to the project stakeholders in a scrum
enviromment.

Software quality factors and software quality metrics to
Enhance software quality assurance: By Lee (2014)
proposes a solution to the problem of customer value
evaluation. Tt proposes a frameworl that combines
criterion of software quality and it provides a description
of software metrics, builds an application that pro-vides
software quality metrics in terms of software quality
assurance with quality lifecycle.

Tool use within NASA software quality assurance: By
Shigeta ef al (2013) presents an investigation on the
usage of tool support in organizations of assurance in
NASA. It describes a long-term work done at the Jet
Propulsion Laboratory in order to provide the assurance
organizations with tools mformation that they might need
in order to use these tools in an effective way.

Using security metrics in software quality assurance
process: By Abdi et al. (2012) presents a method that
focuses on security metrics in various phases during
software development and does a validation on them
using criteria of standards. With the use of this proposed
work during the life cycle of development, it will ensure
that qualified and secure final product will be produced.
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RESULTS AND DISCUSSION

Challenges: The challenge 1 software quality assurance
depends on the type of product and software such as
economic, healthcare and education. healthcare quality
software demand high accuracy, safety and performance,
for economic the mam challenges 1s applying high
accuracy, software such as education demand a high user
acceptance.

From our point of view the most common and
widespread domain of quality assurance are education,
healthcare and economic. Software quality assurance
consists of four contribution type framework, model,
method and tools. By analyzing and studying above
four domam, we conclude that
acceptance, performance and safety are the most
important quality factors to achieve high quality
assurance.

The most contribution produced m our review
related to education domam is framework contribution.
The most contribution produced in our review related
to healthcare domain is guideline and
contribution. The most contribution produced m our
review related to economy domain 1s moedel contribution.
The most contribution produced in our review related to
study domain is guidelines and standards contribution.
The most contribution produced in our review related to
software product domain 1s model contribution.

Quality assurance factors related to healthcare are
satisfaction, accessibility, effectiveness and safety. The
quality assurance factors related to economic domain are
productivity, efficiency, effectiveness, satisfaction.

The quality assurance factors related to education
domain are teachers satisfaction, weak supervision of
daily performance, poor quality of students joining
secondary education, space or
candidates and effectiveness, security.

The quality assurance factor related to software
quality product, there are many factor related to thus
domain, we will mention the most important of them

dccouracy, user

standards

distance between

security, safety effectiveness, efficiency, accuracy,
productivity and user satisfaction.
CONCLUSION

In this study, scholar presented a survey on
software quality assurance. The survey 1s based on a
number of studies and approaches done i this field,
scholar classifies these studies according to what is
the targeted domain is also scholar presents some
similar studies done on surveys of software quality
assurance.

There are studies done on software quality for
education, economics of software, quality assurance in
healthcare software systems and quality assurance in
software products.
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