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mid-size and start-up companies) in developing countries often cut corners to the SQA process due

to time and budget limit, and to rush into the market, compromising the quality. This research KEYWORDS

Software Quality

empirically investigated the SQA process followed in the software companies in Bangladesh. A SDLC

survey with nine established companies is carried out with qualitative and quantitative data SQA model
analysis. According to the assessment more than half of the companies fall short in adhering SQA SoftwareCompanies
practices within their SDLC. The rest, either fully or partially comply to it. This study further proposed Inspection

an SQA model based on inspection process and provide guidelines for continuous quality
improvement. The model and guidelines are derived to best support these software companies to
improve SQA practices.

INTRODUCTION

Over the past 15 years, software applications have proliferated from sophisticated scientific data processing
computations to control and assist our everyday life activities (Galin D., 2004) (Naik K. et. al. 2008). This includes for
instance, using a microwave, operating a tv, air-condition, driving a car, making a phone call, using credit card payments
and many more. The impact is so much so that we don’t even realize that some form of software is running behind each
of our ordinary actions (Galin, D., 2004) (Singh B. et. al., 2016).

However, such reliance on software systems often attributed to their safely, security and performance rating that
people often want to make sure of (Falessi D. et. al., 2012). Because, software is a pivotal component of almost every
safety-rated system that people use or is a part-of (e.g., automobile, aircraft, industry automation, and many more
applications). Therefore, consequences of having undetected defects in these systems may be catastrophic (Maxim B.R.
et.al. 2016). In relation to software safety, a catastrophic consequence could be anything between physical hazards to
economic hardship (Falessi D. et. al., 2012) (Breu R. et. al., 2014). Therefore, a software system assuring all safety,
security, performance and usability parameters can be interpreted as a quality software product.

Comprehending apposite literature on the topic, software quality should adequately address the following two
concerns, (a) ensures the identification and redemption of potential hazards that may affect software negatively and cause
an entire system to fail (Maxim B.R. et.al. 2016), and (b) the degree to which the software features meet the needs of
customers to maximize user satisfaction (Galin D., 2004) (Naik K. et. al. 2008).

Software companies often follow a planned and systematic process to ensure that the end product is error free and
performs as per the requirements, often termed as Software quality assurance (SQA) process (Galin D., 2004) (Maxim
B.R. et.al. 2016)(Almeida D. et. al., 2003). Statistics shows that for the last two decades, testing as part of SQA process
accounts for about 50% of the total time and more than 50% of the total money expended in a software development
project. However, it has been reported that software companies (especially, mid-size and start-up companies) often cut
corners to this process due to time and budget limit, and to rush into the market.

This research, thus targeted to empirically investigate the SQA process followed in the software companies based in
Bangladesh, a developing country which is making its firm footprints in the world software market (Galin D., 2004). The
core focus is to investigate the extent to which the software firms adhere to SQA practices within their SDLC process and
disseminate best practiced guideline for improving SQA process. Additionally, a light-weight inspection based SQA
process has been proposed that will assist these mid-size companies to adopt and improve their SQA process efficiently
and cost effectively.

The remainder of this paper is organized as follows, Section 2 details the background and rationale to initiate this
study followed by discussion on related works in Section 3, Section 4 describes the key focus and the approach followed
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in conducting the research. Survey findings along with analysis are reported in Section 5. Proposal of the SQA model and
the guideline are discussed in Section 6. Finally concluding remarks are drawn in Section V1.

BACKGROUND AND MOTIVATION

Quality should be an inherent property of every man-made artefact that people desire to consume, and software
products are no exception to that (Galin D., 2004) (Naik K. et. al. 2008). During the last couple of decades, with a rapid
expansion of global competition, outsourcing, along with increasing customer expectations for software products, the
concept of quality assurance came to the forefront. Developing quality products to meet the consumer expectations with
tighter schedules and competitive budget becomes a decisive factor for the software companies to survive (Maxim B.R.
et.al. 2016).

Traditional practice of improving quality mostly centered around the end phase of Software Development Life Cycle
(SDLC) through the detection and correction of defects (Galin D., 2004). However, contemporary approach relies on
ensuring highest standard in every phase of the SDLC (from requirements analysis to all the way to the final product
delivery) in order to ship a quality product that meets customer expectation (Naik K. et. al. 2008) (Maxim B.R. et.al.
2016) (Breu R. et. al., 2014) (Almeida D. et. al., 2003) (Tekinerdogan, B. et. al., 2015). This research investigates the
SQA practice based on the above definition. Following aspects of an SQA process is explored (Galin D., 2004) (Naik K.
et. al. 2008) in the context of software companies in Bangladesh.

= Paying much attention to customer’s requirements.

= Making efforts to continuously improve quality.

= Integrating measurement processes with product design and development.

= Pushing the quality concept down to the lowest level of the organization.

= Developing a system-level perspective with an emphasis on methodology and process.
= Eliminating waste through continuous improvement.

RELATED WORK

An ample set of research on software quality assurance has been conducted over the past couple of decades. Diverse
aspects of the projects, practices, people, resources were analyzed to better understand the core issues related to software
quality. Alongside, guidelines, methods and standards are proposed to improve the software quality and benchmark the
standard of the quality assurance process. In this section, few of those results are discussed that forms the basis of this
research.

The management of a software company plays a pivotal role in forming and maintaining the professional ecosystem
for the developers to work and perform by ensuring standards and quality (Hribar, L. et.al. 2009) (Mahbubul Syeed M.M.
et.al. 2015). Among others, management should facilitate with the adequate resources, logistics, training and socialization
for the team members (Iftikhar A. et.al. 2011) (David L. P., 2003).

Quality assurance plan and practice embedded within software development process is the most important aspect of
any quality improvement activity. SQA team managers are responsible and accountable to develop quality plan, its proper
execution, and improvement. Several studies proposed Inspection method to be practiced for assessment, identification
and remedy of defects in each technical artifact produced during the project lifetime (Yau et.al. 1990) (Iftikhar A. et.al.
2011) (Ahad, A., 2017).

Research also focuses on defining cost effective quality assurance process that could ensure customers satisfaction
without exceeding the budget and project timing (Naik K. et.al. 2008). This study proposes agile methods to be the best
candidates for this optimized quality assurance practices.

Studies to verify the quality assurance practices in software companies in developing countries are carried out by
(Iftikhar A. et.al. 2011) (Muazzam Et Al. et.al. 2915) (Javed A. et.al. 2012). In (Iftikhar A. et.al. 2011) and (Muazzam Et
Al. et.al. 2015) it is reported that companies in Pakistan often struggle in maintaining software quality to compete in
world market. On the track, study in (Javed A. et.al. 2012) identified several key issues that underpinned the substandard
quality of the software developed in Pakistan. Few of those issues are, Shortage of Time, Limited Budget, Less use of
quality standards, Lack of specialists, Project durations, Compromise on quality due to less profit and Developer’s
attitude.

RESEARCH APPROACH

The core focus of this research is threefold: (a) empirically investigate into the SQA practices within software
companies located in Bangladesh, (b) analyze and comprehend the investigated data to draw a holistic (both merits and
shortcomings) view on the current practices that lead to quality software development, and (c) offer a SQA model and
guidelines based on the standards.

To achieve the first goal, we conducted a survey on 9 (Nine) well established software companies based in Dhaka
city, the capital of Bangladesh. The survey consists of well formulated questionnaires directly connected to quality
assurance process and practices (Galin D., 2004) (Maxim B.R. et.al. 2016)(Javed A. et. al., 2012) (Fagan M.E.,2001)
(Ahad, A. et.al., 2017). Collected data is analyzed both quantitatively and qualitatively to draw insight and remarks in
attaining the remaining two goals. In rest of this section, we detail this process,
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The design of our survey is cross-sectional. We aimed to survey at a fixed point of time. The target audience of our
survey is the software professionals (developers, testers, project managers) working in the selected companies.

In order to conduct the survey, we formulated open ended questionnaire. Table 1 lists the set of questionnaires used
for this survey. A total of 17 (Seventeen) questions distributed in 8 (Eight) SQA parameters are asked. These categorical
questions are elicited based on the guidelines prescribed for quality assurance in software development projects (Maxim
B.R. et.al. 2016)(Parnas D. L. et.al. 2003) (Fagan M.E.,2001) (Chaar J. K. et. al. 1993).

The questions are open ended in nature with the provision to express their core belief in close ended form. To be
specific, each question is associated with the following two parts to be answered, (a) multiple choice part with option
categories: strongly disagree, disagree, strongly agree, agree, and (b) an open field to express opinion in relation to their
observation. The questions are kept short, to the point and unambiguous. Each question focuses on oneaspect of the SQA
practices only. In formulating the questions, standard terms specific to SQA are used for greater clarity and understanding.
A concrete guideline on expected answer is accompanied with each of the questions. This arrangement is done to get a
detail perspective of the interviewee on a given topic of interest.

The first part of the answer (Multiple-choice) allowed us to get a generic perspective on a given aspect (e.g., is the
project delivery time limit is pragmatic?) through quantitative investigation, and the second part (interviewee opinion)
allows us to perform a qualitative reasoning on the observation. Then perform an evaluation against the standard to derive
recommendations.

To execute this survey, an interactive google form is designed with the questionnaire. This form is accompanied with
the detail guidelines to assist the interviewees and navigate through the questionnaire session. The form begins with a
common section to record company profile followed by the SQA specific selection. Response is recorded in google sheet
categorically which is then extracted and analysed. To complete the survey, approximately 10 to 15 minutes of dedicated
time is required. The design of this survey is cross-sectional and are aimed at a fixed point of time. All the companies are
contacted well before conducting the survey through official channel, and a Non-Disclosure Agreement (NDA) was signed
to maintain the secrecy and anonymity of the company specific information. The NDA also guarantee to some extent the
accuracy of responses as the interviewee feels confident of not getting disclosed. Then the contact information (official
emails and phone numbers) of the interviewees from each of the companies are collected. The survey form is sent over
the email with clear guidelines and a follow up phone conversation is carried out in case of any clarification is required
by the participant.

Collected data is then classified in google sheets based on the research theme. The quantitative data is used to generate
graphs for getting general perspective and overall situation on the topic of interest. The qualitative data (i.e., the opinion
collected from the respondents) is assessed to complement and reason behind the observations.

Before conducting the survey, a disclaimer is signed between the parties to keep all information and identities of the
companies and the participants anonymous.

Table 1. Survey Questionnaire and Rationale
Survey Questions

Sl SQA Parameter
No
1 | Idealistic time limit

Rationale

Did developers get less time for software development?

During the development period, do the developers feel the lack
of resources?

Was the project plan followed by all project members?

To know the extent to which software
projects are adhering to legitimate project
timing and planning.

2 Dispute of Properties Do individuals perform multiple tasks? To verify whether the project resources
Are proper training and required experience considered for = are utilized and trained as per the
development and management activities? standards.

3 Project plan and Are standards followed in SDLC? To verify the extent to which the SDLC is

standard are not Is requirement phase critically analyzed? adequately put into practice.
following properly Is the entire life cycle of software development, strongly
supported by planning process?

4 Developer's attitude Is developer attitude being non-cooperative? To assess if the conventional disputes
Do the project members give less importance in design and = between developers and testers exists?
coding face?

5 Lack of training and Do the project members have adequate training for performing = To check whether the manpower is put
inexperienced team the assigned task? together as per the exact need of the
members Do regular training sessions hold for improving performance? project or they just follow an opportunistic

approach.

6 | Imbalanced priority to Do the allocation of timing and resource to individual SDLC = To verify if the testing phase get any
different phases phases suffers discrimination? importance within the Project.

7 | Avoiding testing Are testing rules followed properly? To know if testing is neglected altogether.

Are product tested as per test plan?
8 | Overlooking project Are size, cast and timing documents used for the tracking of the | To verify on the project follow-up process.

follow up

software?

Is checklist followed in whole SDLC?
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RESULTS

As per the survey outcome, several key issues related to SQA practice has emerged, an elaborated discussion on which
is presented below.

Idealistic Time Limit

In practice, Project Time is defined as the time to complete a project that includes the complete SDLC process
(Galin D., 2004). Developers are bound to deliver the project within this time frame. In reality it is often observed that
the QA (Quality Assurance) team gets very limited time to test and review, as most of the project time is consumed in
designing and developing it (Parnas D. L. et.al. 2003). This well accepted concern is also reflected in the survey outcome
(Figure 1), where 61% respondent agrees (57% agrees and 14% strongly agrees) that the projects’ often have very limited
time to develop quality software products.

Strongly
Disagree
0%

Disagree
29%

Strongly Agree
14 %

Agree mStrongly Agree m Disagree m Strongly Disagree

Figure 1. Response of Project Time limit.

This observation may be due to the fact that these software companies pay less attention on SQA when they start
crossing the deadline or finding it hard to keep the project within budget (Nagvi N. et.al., 2012). Setting an unrealistic
deadline may influence projects’ failure to build a quality software (Javed A. et. al., 2012), and many of the software
companies in Bangladesh suffers from this issue.

Dispute on Properties or Resources

Carrying through a software development project requires adequate resources, which includes but not limited to
qualified and sufficient manpower, technology support, equipment, logistics, funding, and training (Galin D., 2004)
(Maxim B.R. et.al. 2016). Therefore, deficit of resources often leads to sub-standard product development with reduced
quality. Our survey on the track lead to an inconclusive result with slight bias towards inadequacy of required resources.
As shown in Figure 2, 43% of the respondent denied of having any deficiency of resources, with 53 % (29% strongly
agree and 28% partially agrees) with the concern of deficiency.

Strongly Disagree

Disagree
43 %

Strongly Agree
29%

Agree mStrongly Agree mDisagree m Strongly Disagree

Figure 2. Response on Resource Disputes within the projects.

Non-Standard Project plan & Process

Success of a development project depends on the project planning (Maxim B.R. et.al. 2016) (Pankaj J., 2005) (Ahad,
A. et.al., 2017) A well evaluated plan contributes heavily towards the projects’ success. A properly designed project plan
helps the management team to deliver proper information and guideline to the right people at the right time. This in turn
creates a strong communication channel with a feedback mechanism among the concerned people. This helps to
understand the customer requirements better, and design, develop the software properly.

However, small software companies in developing countries often fails to realize the necessity of project planning,
communication and co-ordination within the team. They are always in a hurry to build the software without even knowing
complete customer requirements (Pankaj J., 2005) (Naqgvi N. et.al., 2012). The members rarely get a clear picture of what
is expected from them as they work on the project. This approach might cause a serious problem in developing quality
software. The survey result (Figure 3) on the track reported that 54% of the software companies in Bangladesh are
reluctant in going for an extensive project planning and its’ implementation during the project lifetime.
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Strongly Disagree

Disagree 4
3%

Strongly Agree
18 %

Agree mStrongly Agree m Disagree m Strongly Disagree

Figure 3. Response regarding Project planning and process management.

Developer’s Attitude

Poor communication and coordination is one the biggest challenges in software project management (Jackson, S.L.,
2011). And while it involves the SQA team and the developers, the issue gets even worse. According to study (Javed A.
et. al., 2012), a common allegation of the SQA employees is that developers’ mostly do not show cooperating behavior.
Developers’ think that they are right on what has been developed, and that the SQA people suffers from lack project
specific knowledge to assess the quality. Our survey along the track conforms to this observation (Figure 4) with 73% of
the respondent agrees that coordination and support from the developers is a core concern in doing SQA activities.

Strongly Disagree

Disagree 0%

Strongly Agree
29%

Agree mStrongly Agree m Disagree m Strongly Disagree

Figure 4. Response regarding developers’ attitude towards SQA team.

Lack of Training and Experience

Team members are often assigned in projects based on their availability, not based on their expertise and experience.
This is a common practice in small or mid-size software companies where resource scarcity is a reality. Domain related
experience and expertise are often overlooked for development and management activities due to time and budget
constraints, and to maximizing profitability. Additionally, many small software companies don’t have dedicated SQA
team. Rather the same has been done by the developers who developed the system (Javed A. et. al., 2012). However, this
practice leads to substandard product development due to several associated concerns., (a) developers are often not trained
enough to extensively test the product, (b) new technologies and tools are not adopted and trained before putting them in
use, (c) human biases to find errors in own code (Pankaj J., 2005).

Approval and strong approval on these ill practices in software companies are reported by 57% of the respondent
(Figure 5). Therefore, more than half of the companies in Bangladesh might suffer quality standard due to lack of training
and experience. Additionally, 72% of the respondent agreed that testing is carried out by the people who do not have
adequate technical and procedural knowledge on testing, rather they depend on their self-educated knowledge and
judgement in conducting the task.

Disagree

Strongly Agree
29%

Agree m Strongly Agree m Disagree ® Strongly Disagree

Figure 5. Feedback on training of developers.
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Disproportionate Distribution of time among SDLC Stages

Extensive requirement analysis is one of the most crucial task of software development. Project success heavily
depends on the rigor of requirement analysis, understanding and documentation (Pankaj J., 2005). However, due to time
pressure, and budget constraints, management often jumps into the design and development well before understanding
the requirements. Around 43% of the respondent (Figure 6) adhere to this issue that may affect the quality of the end
product.

Strongly Agree

Disagree 14 %

43 %

Agree W Strongly Agree M Disagree M Strongly Disagree

Figure 6. Response on discrimination between the stages of SDLC.

Bypassing Testing

As per our survey result (Figure 7), around 47% of the respondents agreed of by-passing SQA practices in some way,
whereas, 53% either disagree (or strongly disagree) of avoiding testing altogether. Therefore, this issue remains
inconclusive. However, it is agreed by the majority that quality assurance has been neglected either entirely or partially.
More often managers keep on postponing testing until late in the development. Many of the firms also tailored down the
test plan, bypassing the testing rules, standard and practices which contributed to low product quality.

Strongly Agree
14 %
Agree W Strongly Agree M Disagree M Strongly Disagree

Figure 7. Feedback on avoiding testing.

Overlooking Project Follow up

Tracking project progress and doing check-and-balance between the plan and actual work done with quality
assessment is the key to a project success (Ericson C. A., 2005). In doing so, firms need to put into practice proper project
planning, estimation of budget, resources and contingency planning and its proper execution.

The investigation on this track reveals inclination towards good project follow-ups. 57% of the respondents (Figure
8) reported that the projects in which they participated followed a standard method of tracking project progress to keep
the work on track and ensure timely delivery.

Disagree
43 %

Strongly Agree
14 %

Agree W Strongly Agree M Disagree M Strongly Disagree

Figure 8. Response on project follow-up process.

6
[ journal.ump.edu.my/ijsecs



Nasrin Sultana et al | International Journal of Software Engineering and Computer Systems | Vol. 6, Issue 2 (2020)

SYNTHESIS AND RECOMMENDATIONS

This study is carried out considering the quality assurance process presented in Section 2. This process emphasizes
few core concerns of quality assurance, e.g., quality control in every stage of SDLC, continuous improvement and
customer satisfaction. The survey questionnaire was set to investigate the same within the context of software companies
in Bangladesh. According to the survey transcript (discussed in Section 5) more than half of the companies fall short in
adhering SQA practices within their SDLC. The rest, either fully or partially comply to it.

Overall survey outcome strongly suggests that software companies in Bangladesh either need to enhance or adopt the
SQA practices. Therefore, these companies need to furnish their practices, adopt the best prescribed SQA methods in
literature and follow a guideline for continuous improvement along the path to reach the ultimate quality standard. In the
rest of this section, a SQA model based on inspection process is proposed. Alongside, a detail guideline for continuous
improvement is also prescribed.

The Quality Assessment Model

The proposed SQA model is based on Inspection method (Fagan M.E., 2001) (Parnas D. L. et.al., 2003). According
to this study, this model is light-weight, easy to learn and practice. The model is termed as Quality Inspection Model
(QIM). QIM should be planned and executed at the end of each SDLC phase. Therefore, QIM is involved in assessing
the quality of the deliverable throughout the project life cycle (from requirement analysis to product delivery) and thus
ensuring product quality. Figure 9 presents the QIM model in relation to a typical SDLC process.

To carryout QIM in every phase of SDLC, a core team is formed consisting of internal stakeholders and external
domain expert. The team is kept minimal to reduce unnecessary overhead. The core focus of the inspection is to,

a) Assess the quality of the project progress (in terms of technical report, documentation, code walk-through);

b) Identify scope of improvements (e.g., misinterpretation, code quality, bug tracing, and others), and

¢) Prescribe action for improvement with specific deadline and checkpoint.

For this, the project manager and the management must have detail project plan with specific milestones. Individuals
or team of experts are assigned to meet the milestones. At the end of every milestone a buffered time should be there to
carry out the QIM to ensure milestone quality. Specification of the QIM process is detailed bellow:

Roles in Inspection: Following roles are defined for the inspection,

a) Moderator: Moderator is the planner of the inspection (Chaar J. K. et. al. 1993). In QIM, a moderator should
be the project manager who has a detail knowledge of the project plan, milestones and task distribution.
Therefore, he would be the best person to coordinate and lead the inspection session. In addition, he can cross
verity the inspection outcome / findings with the involved parties (as presented next), document them and set
the next course of actions in resolving the issues that are potential threat to quality.

b) Document Owner: This is the technical person (e.g., designer or developer) who owns the content to be
inspected, e.g., design document or part of code module (Chaar J. K. et. al. 1993) (Parnas D. L. et.al. 2003). He
is the technical representative from the development team who will explain, argue, defend the job done with the
Principal Inspector. His sole motive is to support the inspector in a constructive way to make a thorough
assessment of the content and find out as much issues as possible. By default, he is the person chosen by the
Moderator to resolve the identified issue(s).

¢) Principle Inspector: This is the professional external to the organization who is highly skilled, experienced and
have in-depth technical know-how on the domain under consideration (Laitenberger O. 2002) (Chaar J. K. et.
al. 1993). Therefore, for each stage of SDLC the appropriate principal inspector must be selected, e.g.,
requirement analyst, experienced architect, senior developer and so on. Being external to the organization and
the team, his sole responsibility is to track down all possible flaws unbiased during the inspection session and
offer a guideline for resolving those.

7
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Requirments

Q' M a. Moderator.
b. Document Owner.
c. Principle Inspector (External).

a. Planning (what, how, who).
b. Meeting Schedule.
c. Preparation.

a. Constructive debate & discussion.

b. List Findings / Issues.

c. Guide for Resolution.

d. Plan for Resolution. Inspection

Development Meeting

el a. Rectification Schedule.
b. Resolve issues.
c. Verify by the Moderator.

QIM Process
QM

SDLC Phases
Figure 9. The QIM process within the context of SDLC phases.
Inspection Activity: Following activities are performed during an inspection.

Planning: This phase is used to determine what to be inspected, setting passing criteria, schedule and the
inspection team. The Moderator selects the document owner based on what to be inspected and a principal
inspector. The moderator collects the content to be inspected and finalize the plan for meeting.

Meeting Overview: The moderator with the help of the document owner prepare a meeting minutes detailing
the agenda, content and schedule of the inspection and send it to all the meeting stake holders.

Preparation: In this phase each team member individually prepares for the inspection. Each team member
reviews its assign work product and note down the observations before the inspection meeting. The principal
inspector carries out a detail investigation of the content.

Inspection Meeting: This activity is led by the moderator. The key discussion is held between the external
principal inspector and the document owner. Through a constructive debate and discussion all the issues are
identified and documented for rectification. Alongside, a guideline for resolving the issues is determined.
Follow-up: Based on the rectification plan, the document owner corrects the defects issues, and the Moderator
verifies the same to ensure the quality.

Key Features of Quality Inspection Model (QIM)

It is to be noted that QIM is not a novel one per-se, rather it has been adopted in a tailored version from the established

practices for conducting inspection. Essence of an effective quality inspection process has been kept intact. Therefore,
this model will offer several benefits to start-up and mid-range software companies in developing countries under the
following capacity:

8

a)

b)

d)

QIM is light-weight in-terms-of resource, time and budget required. The process can be carried out with minimal
number of people involved, with little or no additional budget spend and can be easily blended within the
conventional SDLC process. The advantage is that with only core stakeholders in the meeting most effective
outcome can be achieved.

The process is easy to learn, adopt and practice. The learning curve is flat considering anyone having good
knowledge of SDLC can practice it. Adoption within the organizational practice should be seamless, as no
excessive adjustment is required from method perspective.

Organizations having little or no monitoring on the standards, can deploy this method to gradually inject best
practices to follow in every level of the organizational activities, establishing standard, and increase
accountability.

Help building the culture of quality assurance within the conventional practice of SDLC. Additionally, having
an external reviewer will keep pushing the employees to produce their best.
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e) This model will assist in identification and resolution of the faults/defects while the system is under development.
According to conventional wisdom, this will substantially reduce the cost of product production and
maintenance, as defects detected at earlier stage of development are always easy to resolve.

Adoption of Good Practices

Adoption of Good Practices In addition to the quality assurance model (QIM), the software companies should focus
on the development of professional practices. It will enhance the overall quality of the development process, and hence
the product quality.

Attitude and Skill Development: Software professionals (Developers, Testers, Project managers and the
management) need to realize the fact that all the stakeholders in the team are leading towards a common goal. And that
is, making a quality software product to achieve maximum customer satisfaction. Therefore, they are not rivalling in
nature, rather complements each other. All parties need to take their responsibility at highest professional terms, assist
each other in getting any issues (e.g., bugs, design defects) fixed within a healthy professional atmosphere and within
time.

Project managers as well as the management must hold periodic meetings and social team building events to boost
confidence, trust, and interpersonal communication and coordination among the team members (Pankaj J., 2005).
Software companies regardless of their size should strive for having a dedicated SQA team to do the quality control.
However, in reality they often overlook this part (mostly due to budget and time restrictions) and carry out partial testing
with the developers themselves. However, this is a requirement for every organization to build up a SQA team with
adequate experience and expertise on contemporary methods and tools to carry out quality assurance process effectively
(Tuteja M. et. al., 2012).

For startup software companies in developing countries, like Bangladesh, can start the SQA practice with the adoption
of QIM model. And as they grow in maturity, a dedicated SQA team can be formed. Additionally, training of the
employees on contemporary tools, techniques, methods and processes are very crucial for a software company to sustain.
Software world is a very rapidly evolving domain, and keeping the manpower align with this ever-evolving technology
is a must for the tech companies to grow and mature.

Project Planning and Execution: Following issues in relation to planning and execution of a Software projects must
be handled with great care. We are highlighting activities based on best practices prescribed in relevant literature (Pankaj
J., 2005) (Fagan M.E.,2001) (Laitenberger O. 2002) (Galin D., 2004).

Defining a pragmatic project Timeline is the key factor for projects’ success. A rigorous analysis of the requirement,
and a detail project plan incorporating project phases, deadlines, risk analysis and mitigation plan must be done to decide
on the project tentative timeline. This estimation will assist management to have a good grab on the project progress,
quality control and budget.

Allocating Resources adequately for the project is another key factor to success. Resource for a project includes but
not limited to manpower, budget, planning, schedule, risk management and monitoring. A detailed project planning as
discussed above would support in allocating resources in an efficient and timely fashion to maximize quality output.

With a project up and running, the project manager and the management must run a mechanism to inspect the project
progress and quality assurance on regular intervals. An integrated inspection process with the defined SDLC would be
good practice to assuring quality. The proposed light weight QIM process can support the software companies in
Bangladesh to initiate the process in a cost-effective way without allocating extra resources.

Finally, explicit and rigorous testing is a must for producing quality software. Therefore, having a testing phase within
the SDLC with dedicated resources is required. Management should give attention on the track to improve software
quality and increase organizational capability and reputation.

CONCLUSION

Contemporary literature views SQA as a continuous process of ensuring quality in every stage of the SDLC process.
This research empirically investigates the extent to which the prescribed practices are followed in software companies in
Bangladesh. Analysis of the collected data reveals that more than half of the companies are reluctant in following any
quality improvement process, leaving others with the scope of improvement in several key sectors.

This study further proposed a lightweight SQA process based on inspection method and considering the need and
capacity of these companies. Additionally, best practices for continuous quality improvement are also prescribed. Future
research in this direction requires imperial verification of this model for its effectiveness.
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