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ABSTRACT

Today's world needs more digitalization. Software’s are one of the most vital ways to
do so. If we want the outcome quicker then we must have to release more software in a
short time comparing with the current situation. Statistics show that software testing
can grab 15-50% time of total software development time. If we can able to consume
some time from the software testing life cycle then the total development time will be
reduced. On the other hand, the reduced time will be able to diminish the software
development cost. From this idea, we will try to propose a framework based on Smoke
and sanity testing methodologies. Smoke testing especially verifies the critical
component at the early stage. It's a kind of general health checkup of the whole system.
Another one is Sanity testing which is a subset of regression testing. The main objective
of the Sanity testing methodology is to check the rationality of the module. So, it's been
executed only one particular module at a time. Combining both of these methodologies
our proposed framework's main goal will be to reduce the time from STLC. Ultimately,
this reduction will play a big role in reducing our software development costs.

Keywords: STLC, SDLC, Smoke Testing, Sanity Testing, Time, Cost
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CHAPTER 1
INTRODUCTION
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1.1 INTRODUCTION

Software quality assurance and testing are one of the most vital parts of the Software
development life cycle. So that, software quality assurance engineers maintain a life
cycle in this stage also. Which is called, Software Testing Life Cycle (STLC). Here,
there are seven several steps to follow. Those are: - Requirement Analysis, Test
Planning, Test Case Development, Test Environment Setup, Test Case Execution, and
Test Closure. The Software Quality Assurance engineers maintain these steps vary
strictly to gain the best outcome of the software. By following these steps and maintain
the quality of work engineers spend a lot of time in the STLC stage.

According to statistics of "jaxenter.com™ software testing usually takes 20 percent of
the overall development time for a single-component application. It takes 20-30 percent
for a two-component application and 30-35 percent time takes for a GUI-based
application. But if it's a distributed application with GUI then it can take up to 50
percent of the total software development life cycle time. It’s a huge time to spend on
a single stage of SDLC. At the end of the project, it impacts total time and cost.

So, the statistics show that STLC takes a lot of time in the SDLC phase. This huge time
spread an impact on SDLC time & cost. It will be so much helpful if we consume some
time from the STLC stage. This reduced time will reduce the time of SDLC and by
reducing the time the total project cost will be more consumed.

This research paper targets to reduce the time by providing a framework using some
software testing methodologies like Smoke & Sanity Testing. With the help of the
provided framework, it can surely consume some time on STLC. By consuming the
times of the STLC the total SDLC time will be reduced automatically and lesser time
will bring lesser cost project.

1.2 Background

The statistics of “jaxenter.com” show that software testing usually takes 15 to 50 % of
the total software development time. This huge time slows down the releasing process
of the project. On the other hand, the cost gets higher and higher. If some framework
can be able to propose by which the time can be reduced on STLC then the project will
be released faster and also the total project cost will be more convenient. Based on this
fact the idea comes. The proposed framework will be able to reduce the STLC time and
the reduced STLC time will reduce the SDLC time and combining both of them the
project cost will get lower. There is a famous quote which is "Time is money". If the
time gets lower then obviously the project cost will get lower. It will help software
companies to develop more projects in a minimum time. With the help of this
environment, the world will be digitalized faster.
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1.3 Software Quality Assurance and Testing

Control the quality of the product and assure the activities for any kind of business
solution or service are very important. If the system being released without any kind of
quality assurance and testing then it can bring a huge difficulty to that system. The
major goals and attributes to assure the quality of software are: -

Requirements Quality: The correctness and completeness and consistency of the
requirements model will have a strong influence on the quality of all products that
follow.

Design Quality: Every element of the design model should be assessed by the software
team to ensure that it exhibits high quality and that the design itself conforms to
requirements.

Code Quality: Source code and related work products must conform to local coding
standards and exhibit characteristics that will facilitate maintainability.

Quality Control effectiveness: A software team should apply limited resources in a
way that has the highest likelihood of achieving a high-quality result.

Software testing is a set of activities that can be planned and conducted systematically.
That is why some specific template is being used to follow and maintain the proper
procedure. In software testing initially, there different kinds of testing. Like: -
Functional Testing, Non-Functional Testing, Ul Testing, Security Testing, Database
Testing, Performance testing. In Functional Testing, six basic methodologies exist.

Unit testing: The individual unit or the system being tested in this stage.

Smoke Testing: Sometimes it is also called Build Verification Testing (BVT). Here
the main critical functional testing is tested.

Sanity Testing: Sanity testing is a kind of Software Testing performed after receiving
a software build, with minor changes in code, or functionality, to ascertain that the bugs
have been fixed and no further issues are introduced due to these changes.

Regression testing: Regression testing is a software testing practice that ensures an
application still functions as expected after any code changes, updates, or
improvements. Regression testing is responsible for the overall stability and
functionality of the existing features.

Integration Testing: Integration testing is the phase in software testing in which
individual software modules are combined and tested as a group.

Usability Testing: Usability testing, a non-functional testing technique that is a
measure of how easily the system can be used by end-users.

3 © Daffodil International University



1.3.1 Smoke Testing

Smoke testing verifies the most important and critical component of the software at the
early stage. on the other hand, it confirms that the build version is stable or not. If in
this stage the SQA team brings the confirmation to proceed for further testing only then
the team moves forward and tests the other module. It's like a general health checkup
for the whole system. This testing is also documented while it is testing.

1.3.2 Sanity Testing

First of all, sanity testing is a subset of regression testing. Sanity testing is done to check
the new bugs or functionality that have been fixed or not. The main objective of this
testing methodology is to check the rationality of the module. So that, it is executed
only on a particular module or function. This testing is done by the SQA team but it's
not a documented testing. So, it's a kind of specialized health checkup for a particular
module.

1.3.3 SDLC Time and Cost

Software Development Life Cycle (SDLC) is a set of processes or steps to develop a
software project from start to end. This process is divided into six to eight steps.
Usually, this process starts with the planning of the project. Then the business analysts
analyze the business requirements and functional requirements. After that, the Ul
engineers and the software architect design the whole system. When the design has
been approved the developers start coding. In this stage, the quality assurance and
testing come. The SQA engineers firstly validate the system with the requirements that
the system meets the requirements correctly or not. When the validation process has
been completed then they start testing by executing some test cases. If the SQA manager
declares that the project is ready to release then the DevOps team deploys the project
and maintains the project till needed.

Before getting into this project the team prepares an estimation plan. Over there the
team analyze the possible modules and set up a time estimation for that project. By
calculating the time, the team used to prepare a cost estimation plan. Overall, the
lifetime of the project the software company used to follow and maintain that schema.

Items Working Cost/ Subtotals Totals % Of
hrs. hrs. Totals
1. Project X X X X
Team
Project 1370 h BDT 625 | BDT 8,56,250 59.73 %
Manager BDT
Team Members | 5560 h BDT 107 | BDT 5,94,920 | 14,51,170
2. Hardw X X X X
are
PC X X BDT 1,20,000
Router X X BDT 2,000 6.17 %
Connectivity & X X BDT 10,000 BDT 1,50,000
Others

4 © Daffodil International University



3. Softwa X X X X
re
Windows 10 X X BDT 52,500
Pro
MS Office X X BDT 5,500
MySQL Server X X BDT 16,500 3.74 %
Design Tools X X BDT 8,000 BDT 90,816
Visual X X BDT 8,316
Paradigm
Modeler
4. Testing | 280 h BDT 107 | BDT 59,920 BDT 59,920 247 %
5. Trainin | 5560 h BDT50 | BDT 2,78,000 | BDT 2,78,000 11.44 %
g&
Suppor
t
6. Reside |5560h BDT 71 | BDT 3,39,760 | BDT 3,39,760 13.98 %
nce &
Food
7. Others X X X BDT 60,000 247 %
Total Project BDT 100%
Cost 24,29,666

Table 1.1 Time & Cost Estimation

1.3.4 STLC Time and Cost

Life cycle refers to a sequence of changes from one form to another form. Software
Testing Life Cycle (STLC) is a process that has some specific steps also. This sequence
ensures the quality of the outcome. On the STLC process, every single process or step
is carried out in a planned and systematic way. Every step has different kinds of goals.

The STLC starts from the Analysis of the requirements. After analyzing them the SQA
team manager prepares a test plan to test the system. Then the team writes test cases
based on that plan and modules. When the test cases are ready that time SQA engineers
set up the test environment and after that, they execute the test. When the testing gets
done that time the engineers announce the test closure.

Here in this cycle, the SQA team estimates the time and prepares a plan. Following the
plan, they work until it gets finished. So here the cost analysis also arises with the time.
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1.4 Motivation

Nowadays the world is getting more dependent on digitalization. The industry 4.0
revolution is knocking at the door. One the digital world will be a basic need for all
people of the whole over the world. In this world, people need more digital solutions.
Using those digital solutions, the human life will be easier and faster. So that, people
need more digital solutions in a minimum time. On the other hand, the owner of the
system needs that system at a minimum cost so that they can easily distribute the
solution to the general people. The framework which will be proposed will reduce the
time and the cost at the same time. So, the projects will be released faster and because
of the shorter time, the project cost will be cheaper. More people will come with a
solution and more people will be benefited more than current circumstances.

1.5 Problem Statement

Software quality assurance and testing is that kind of part of SDLC by which the
product satisfies the customer. In this stage a lot of time being spent to assure the best
quality of the product. The SQA engineers used to follow some guidelines and plans
though it takes a lot of time to complete this stage. Many software companies face a
huge problem with this kind of situation. Some of the times the companies fail to meet
the project deadlines. As a result, the project gets canceled by the owner. It brings a
problem for both the software company and the product owner. End of the day the
consumer despoiled from the facilities.

1.6 Research Question
Q1. How the framework will affect STLC time and how can it able to reduce the time?

Q2. How the provided framework will reduce the cost?

1.7 Research Objective

The object of this research is very clear and straight. The project time needs to be lesser
and the project cost should be cheaper. So that, more people can engage with
digitalization and industry 4.0. To achieve that result this paper will use Smoke and
Sanity testing methodology. By using those methodologies there will be proposed a
framework. Then some data will be included and tested using that framework to verify
that the result is bringing the solution or not. Finally, the data will be visualized in the
result section.

6 © Daffodil International University



1.8 Research Scope

Software testing methodologies are used in a lot of software engineering research
papers. Those papers use many kinds of methodologies. In this paper, there will be used
the main confusing two methodologies of software testing to achieve the desired result.
The methodologies are Smoke Testing and Sanity Testing. By using these
methodologies there will propose a framework to get the expected outcome.

1.9 Thesis Organization

This paper includes five sections. Those are: Introduction, Literature Review, Research
Methodology, Result and discussion, and Conclusion.

The Introduction section will be discussing the Background, Research
objective, Problem Statement, Research Question, and research scope.

The Literature Review section will discuss the related work to this paper and
will try to find the research gaps.

The Research Methodology section will show the proposed framework for the
research and will discuss the research methodology.

The result and Discussion section will show the result of the methodology with
proper visualization and discuss it.

Finally, On Conclusion section will discuss the final output of the result and
future recommendations.

© Daffodil International University
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2.1 Smoke & Sanity Testing & STLC

Smoke and sanity testing are some of the most important testing methodologies on
STLC. Software companies are using some common testing methodologies but some
companies are facing a lot of difficulties to meet the project deadlines. The times are
getting overflown and the cost is going higher. Most of the time it's happening because
they are forgetting the two essential methodologies which are Smoke and Sanity testing.
These are two kinds of methodologies by which the bug identifies at an early stage. It
is a fast and cost-effective technique and it's also useful for the development and
maintenance of the project [7]. In previous work smoke and sanity testing
methodologies used in regression testing also [15]. [14] Sanity testing used in a basic
test in ice detection software which was used for Navy ship. [24] Basically after
building a version executed and it verifies that the application configuration is correctly
done. It's a mandatory process for a performance testing. Smoke test run with one user
for every script. If it passes in this test then the actual workload occurs.

2.2 Smoke Testing

[Buchan, W.P] [10] It's been said that the plumbing industry first used the word smoke
test in 1875 but some scholars believe that the work comes from electronic hardware
testing. As that industry in the software field, smoke testing is used to find the code
breaks in the end-to-end testing of the product.

[V.k. Chuhan] [11] Reported that the purpose of smoke testing is to check the latest
build is stable or not. If the smoke test passes only then it is handed over to the SQA
team for further more testing. Usually, it is done by the SQA team but sometimes it can
be done by the developers also. Mostly smoke testing occurs after the new build but if
the new test environment is set up also at that time SQA team executes this testing. So
that it is also called Build Verification Test (BVT). In Agile methodology, Smoke
testing plays an important role. Sometime situation demands that there need to release
more than one build in a single day. At that time the smoke testing provides the ensuring
to go for further more testing.

2.3 Sanity Testing

[R. Sammi] [7] Reported that the Sanity check or sanity test is a quick and broad level
test of systems functionality. One of the most effective matters about the sanity test is
If it fails one time then no need to attempt another time. This is another reason for its
fastness. A well-managed sanity test approach can able to reduce time and cost. It can
also effective for managing the project more effectively.

[Jones] [16] In software schedule and cost estimation sometimes some sanity check
rules appear. The resource. scheduling, cost, sizing are the terms that usually come.
Those rules are not kind of fully accurate but they can able to give a complete general
idea. By implementing those rules of sanity check the final product quality can be
improved.
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RESEARCH METHODOLOGY
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3.1 Proposed Model

Every research paper contains some issues and the researcher proposes a solution for
those issues. This paper specifically working on reducing the STLC time and the cost.
Here, in this paper, it comes with a framework to diminish the extra time of the STLC.
To buildup, this framework has been considered two of the software testing
methodologies. Smoke testing and Sanity testing methodology will be used to get the
desired result. The research methodology has been separated into a few steps and
cycles. The framework will start its work after getting a new build from the developers.
While the new build will be approved to test further process, it will be executed in two
different cycles. One of the cycles will be executed under Smoke testing and the other
one will be executed after Sanity testing. The proposed framework is in figure 3.1. The
terms and the methods are being discussed below the framework.

11 © Daffodil International University



3.2 Proposed Framework

The proposed framework has been visualized in Figure 1.1 below-

»  Mew Build [
v
Smoke Testing Phase
(STP)
MO
YES
Business Requirement > SRS Analysic > SDS Analysic
Analysis (BRA) . . _I
L Execute Smoke Test | FPrepare Test Status «| Prepare Test Report
(EST) " (PTS) i (PTR)
v
Sanity Testing Phase
(SaTP)
Is ready MO
YES
Module Requirement |y Requirement Traceability Matrix | Sanity Test Plan
Analysis (MRA) Analysis (RTM) (STP) —‘
L Execute Sanity Test Compare Result with Set Test Status
(EST) SRS, SDS, MRA (STS)

NO Is ready

YES

.

Release For Nexi phase

Figure 1.1: Proposed Framework
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3.2.1 New Build

According to Wikipedia "In software development, a build is a process of converting
source code files into standalone software artifact(s) that can be run on a computer or
the result of doing so."” So, build is created to test the collection of code altogether.
This build can be released after adding a new module or after fixing bugs.

3.2.2 Smoke Testing Phase (STP)

This is the phase from where the framework will start its work. Here in this phase, it
will take a quick checkup about the system that it's ready for the smoke test cycle or
not. If this phase has been approved then it will pass it to the cycle otherwise it will
return to the build stage.

3.2.3 Business Requirement Analysis (BRA)

Analyze the business requirement plays a vital role in this cycle. Smoke testing's one
of the main goals is to check the critical functionality of the system. Without gaining
proper knowledge about the system this cycle won't helpful at all. Analyzing the
business requirements provides a proper idea about the whole system.

3.2.4 Software Requirement Specification Analysis (SRS Analysis)

Software requirement specification contains a lot of information about the system. Here
all the functional requirements of the system stored in a schematical way. Some
diagrams like Use case, Activity, Sequence, Class diagrams are presented there. So, in
this stage SRS analysis is a must to complete this cycle.

3.2.5 Software Design Specification Analysis (SDS Analysis)

The architectural design of the whole system and the design of the database plays a vital
role in Software Design Specification. It's very important to gain complete knowledge
about the system design. To do so, SDS analysis is very important for this cycle.

3.2.6 Execute Smoke Test (EST)

After complete the analysis stage now the build is prepared to execute the smoke test.
Over here the critical functionality will be checked. There is no need to write the test
cases for sanity testing. In a short moment, the smoke testing will be executed and test
the build stability.

13 © Daffodil International University



3.2.7 Prepare Test Status (PTS)

After complete the smoke testing, in this stage, the status of the smoke testing will be
analyzed and prepared for the next stage. Here the status and be positive or negative.

3.2.8 Prepare Test Report (PTR)

The test report is important in this stage. The result which has been gotten from the
previous stage will be disclosed over this stage. The smoke test result will be analyzed
here which will help to decide for the further process either it will go ahead or return to
the build.

3.2.9 Sanity Testing Phase (SaTP)

The sanity testing phase will work on a particular module. Usually, sanity testing is also
called a subset of regression testing. Over here the module health will be checked
quickly. It will be focused on, previously fixed bug on that module that has created a
negative impact on this module or not. The other module is hampered or not by this
fixing, which will also be checked over this stage.

3.2.10 Module Requirement Analysis (MRA)

Specifically, the requirement of that module that will be tested, will be analyzed
properly at this stage. There is no need to analyze the whole system in this phase.

3.2.11 Requirement Traceability Matrix Analysis (RTM Analysis)

The requirement traceability matrix is a table where the requirements and based on
those requirements the previously prepared test cases ID and the test status have been
shown all together. Reviewing this table helps to gain a complete idea about the
previous test result on a particular requirement. A demo of RTM is given below-

Reqg. No Req. Description Testcase ID Test Status
001 Login to the system | TC-01, TC-02, TC-01=Pass
TC-03 TC-02=Pass
TC-03=Pass
002 Create a new course | TC-06, TC-07, TC-06= Pass

TC-08 TC-07=Fail

TC-08=No Run

003 Add new students | TC-12, TC-13, TC-12=No Run
TC-14 TC-13=Pass
TC-14=Pass

Table 1.2 Requirement Traceability Matrix

14 © Daffodil International University



3.2.12 Sanity Test Plan (STP)

After complete, the previous stage, here the sanity test plan will be placed over here.
The prepared plan will be executed in the next stage.

3.2.13 Execute Sanity Test (EST)

With the help of the previous plan, the sanity test will be executed properly in this stage.
After executing the test, the result will be taken to work in the next stage.

3.2.14 Compare result with SRS, SDS, MRA

When the result will be prepared from the previous stage, here that result will be
compared with the SRS, SDS, MRA.. According to the comparison, the sanity test status
will be ready for preparation.

3.2.15 Set Test Status (STS)

The sanity test status will be set in this stage. The status will be gotten from the previous
stage. The status can be negative or positive.

3.2.16 Release For the next Phase

After completing the whole framework's process and getting the final test status the
framework will finally check either it is ready for the next phase or not. If not then it
will pass it to the build. On the other hand, if the status is positive then it will release it
for further phase.

3.3 Validate the Framework

A research paper needs to validate the proposed model. It's an essential part of that
research. To validate our framework, we are considering a software project. On that
project, the details of SDLC data and the STLC time and data are properly sorted and
analyzed. Over the database, there is presenting a negative set of data that are there
without using the framework. On the other hand, there is a positive set of data that are
there with using the framework process. The detailed dataset and the compared result
will be visualized in the result chapter.
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EXPERIMENTAL SETUP AND RESULT
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4.1 Experimental Project

For proving the framework, we apply it to a software project. We have considered a
total of ten modules there. In each module, we have firstly applied STLC without using
the framework. After that, we have calculated the total time it takes. Then another time
we have applied STLC on those same modules. Again, we have calculated the total
time it takes. Finally, we compared the first scenario data to the second and bring out
the result.

4.2 Data Collection

The STLC cycle was monitored properly for each module. The time which was taken
by each cycle of the STLC was stored in a database. When the STLC cycle was
implemented properly on every module then we had sorted all the data sequentially.
After that by using the time, we have calculated the total cost spent for each module
and update the database with it.

4.3 Data Merging

When we the desired two attributes of data time and cost then we process those data
and sort it properly. So that, we can easily visualize those data in a graph.

4.4 Data visualization

From the sequential dataset, we have represented that huge amount of data in a graph.
So that, we can able to overview the total result more shortly. The graph of the result is
explained below.

4.5 Data Explanation

The table shows that how the STLC data were synchronized and the time and cost
reduced from the cycle. Here in this table, we are considering a single module that was
tested in a cycle. The testing life cycle has a total of 6 steps. Each step was usually
carried sometimes. Which are represented in the day. The third column of data
representing how much of the day it takes to complete this cycle without using the
framework. The fourth column of data representing how much of the day it takes to
complete this cycle using the framework. After calculating the hourly cost with the third
column we got the result of the total Usual Cost.

Usual Cost (WUF) = Usual time (WUF) x Hourly rate

On the other hand, by calculating the hourly cost with the fourth column we got the
result of the total cost.

Cost (UF) = Time (UF) x Hourly rate

17 © Daffodil International University



On the Total row, the fourth column is representing how the time was saved from the
previous time and the sixth column is representing how the cost was cased comparing
the previous cost.

e Time considered in a day
e UF= Using Framework

e  WUF= Without Using Framework

Module STLC Usual Time Time Usual Cost | Cost
Name (WUF) (UF) (WUF) (UF)
M-01 Req. 2 2 160% 1603
(Deals) Analysis
M-01 Test 2 2 160% 160%
(Deals) planning
M-01 Test Case 4 3 320% 240%
(Deals) Dev.
M-01 Test Env. 1 1 80% 80$
(Deals) Setup
M-01 Test 5 3 400% 240%
(Deals) Execution
M-01 Test 1 1 80% 80%
(Deals) Closure
Total: 15 12 1200% 960%
Table 1.3 Time & Cost comparison
18 © Daffodil International University




4.6 Module Vs Time Visualization

The graph represents that how time impacts the module. In this graph, the first blue line
IS representing the time comparing with the modules that were not consumed by the
framework. The second orange line is representing the time comparing with the
modules that were consumed by the framework. After analyzing the graph, we can
propose that the framework can able to reduce the STLC time.

Here, without using framework the STLC takes 119 days to complete cycle. By using
the framework, it takes 102 days to complete the cycle.
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Figure 1.2: Module Vs Time Graph
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4.7 Module Vs Cost Visualization

The graph represents that how cost impacts the module. In this graph, the first blue line
IS representing the cost comparing with the modules that were not consumed by the
framework. The second orange line is representing the cost comparing with the modules
that were consumed by the framework. After analyzing the graph, we can propose that
the framework can able to reduce the STLC cost.

Here, without using framework the STLC takes 11,120$ to complete cycle. By using
the framework, it takes 9800$ to complete the cycle.
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800
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Figure 1.3: Module Vs Coat Graph
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4.8 Describe the Output

Considering the two graphs it's clear that, it's possible to consume some time from the
Software Testing Life Cycle (STLC) by using the framework. If the time can be
consumed from STLC then the Software Development Life Cycle (SDLC) cost will be
consumed automatically. Because STLC is a subset of SDLC. How come the time
consumed that is represented and discussed in the Topic 4.5 and Table 1.3. The
comparison between the module and time was visualized on Figure 1.2.

When the time of the STLC and the SDLC will be reduced then the cost will be reduced
automatically. Because the software companies estimate their project cost based on how
much of the time it will take. Which was shown in Table 1.1. The data was visualized
on Figure 1.3.

So, after considering all of this scenario we can conclude that, the proposed framework

on Figure 1.1 can able to reduce the cost of software development. Which is enhancing
our research objectives and goals.
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CONCLUSIONS AND RECOMMENDATION
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5.1 Findings and Contributions

Proposing a completely new framework is always challenging work to do. In this paper,
we have tried to achieve our objectives and goals based on two software quality
assurance and testing methodologies. Those are Smoke testing and Sanity Testing.
Using them we have proposed a framework in Figure 1.1. Based on that framework we
have executed it on a software project. The project had a total of ten modules to execute
the SQA & Testing. Sometimes the framework had failed to achieve the goal or
sometimes it the case was neutral. But almost 80% of the time we were able to achieve
our goals. Those are represented in Figures 1.2 & 1.3. So, based on all these factors, we
can say that our proposed framework is most often able to achieve the right goal.

5.2 Limitation

In this paper, the research stands on only two SQA methodologies. It's not complete
enough to grow a positive impact on the SQA of software engineering as a whole. The
work needs to be more versatile and expansion should be more spread on software
engineering and software quality assurance and testing. Which will be only possible if
the research can take more time. The quality of the work and the result will be more
effective and the impact will be more adaptable.

5.3 Recommendation for Future works

It's a long process to research and analysis on a field. Hence, software quality assurance
& testing is a huge field to work on. It is also a very significant stage to complete the
SDLC. Within a short time, in this paper, the research works on two methodologies of
STLC. A framework has been proposed based on these two methodologies and by using
the framework and with the help of the dataset the research tried to achieve the desired
result. In the future, we will include more SQA methodologies and apply them to a huge
level of the dataset. If we got the expected result then will try to propose a complete
methodology on software quality assurance and testing to achieve more quality on SQA
and software development as a whole.
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for the degree of Bachelor of Science (B.Sc.) in Software Engineering_Department of
Software Engineering DAFFODIL INTERNATIONAL UNIVERSITY Fall-2020 ABSTRACT
Today's world needs more digitalization. Software’s are one of the most vital ways to do so.
If we want the outcome quicker then we must have to release more software in a short
time comparing with the current situation. Statistics show that software testing can grab
15-50% time of total software development time. If we can able to consume some time
from the software testing life cycle then the total development time will be reduced. On the
other hand, the reduced time will be able to diminish the software development cost. From
this idea, we will try to propose a framework based on Smoke and sanity testing
methodologies. Smoke testing especially verifies the critical component at the early stage.
It's a kind of general health checkup of the whole system. Another one is Sanity testing
which is a subset of regression testing. The main objective of the Sanity testing
methodology is to check the rationality of the module. So, it's been executed only one
particular module at a time. Combining both of these methodologies our proposed
framework's main goal will be to reduce the time from STLC. Ultimately, this reduction will
play a big role in reducing our software development costs. Keywords: STLC, SDLC, Smoke
Testing, Sanity Testing, Time, Cost i © Daffodil International University CHAPTER 1
INTRODUCTION 1 © Daffodil International University 1.1 INTRODUCTION Software quality
assurance and testing are HASH(0x7f485da04b00). So that, software quality assurance
engineers maintain a life cycle in this stage also. Which is called, Software Testing Life
Cycle (STLC). Here, there are seven several steps to follow. Those HASH(0x7f485da057d0)
Software Quality Assurance engineers maintain these steps vary strictly to gain the best
outcome of the software. By following these steps and maintain the quality of work
engineers spend a lot of time in the STLC stage. According to statistics of "jaxenter.com"
software testing usually takes HASH(0x7f485da05a40). It takes 20-
HASH(0x7f485da04950). But if it's a distributed application with GUI then it can take up to
50 percent of the total software development life cycle time. It’s a huge time to spend on a
single stage of SDLC. At the end of the project, it impacts total time and cost. So, the
statistics show that STLC takes a lot of time in the SDLC phase. This huge time spread an
impact on SDLC time & cost. It will be so much helpful if we consume some time from the
STLC stage. This reduced time will reduce the time of SDLC and by reducing the time the
total project cost will be more consumed. This research paper targets to reduce the time by
providing a framework using some software testing methodologies like Smoke & Sanity
Testing. With the help of the provided framework, it can surely consume some time on
STLC. By consuming the times of the STLC the total SDLC time will be reduced
automatically and lesser time will bring lesser cost project. 1.2 Background The statistics of
“jaxenter.com” show that software testing usually takes 15 to 50 % of the total software
development time. This huge time slows down the releasing process of the project. On the
other hand, the cost gets higher and higher. If some framework can be able to propose by
which the time can be reduced on STLC then the project will be released faster and also
the total project cost will be more convenient. Based on this fact the idea comes. The
proposed framework will be able to reduce the STLC time and the reduced STLC time will
reduce the SDLC time and combining both of them the project cost will get lower. There is
a famous quote which is "Time is money". If the time gets lower then obviously the project
cost will get lower. It will help software companies to develop more projects in @ minimum
time. With the help of this environment, the world will be digitalized faster. 2 © Daffodil
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International University 1.3 Software Quality Assurance and Testing Control the quality of
the product and assure the activities for any kind of business solution or service are very
important. If the system being released without any kind of quality assurance and testing
then it can bring a huge difficulty to that system. The major goals and attributes to assure
the quality of software are: - HASH(0x7f485da05da0)HASH(0x7f485da06478)
systematically. That is why some specific template is being used to follow and maintain the
proper procedure. In software testing initially, there different kinds of testing. Like: -
HASH(0x7f485da063b8), six basic methodologies exist. Unit testing: The individual unit or
the system being tested in this stage. Smoke Testing: Sometimes it is also called Build
Verification Testing (BVT). Here the main critical functional testing is tested.
HASH(0x7f485da09398)HASH(0x7f485da09680). HASH(0x7f485da095¢c0).
HASH(0x7f485da09650). 3 © Daffodil International University 1.3.1 Smoke Testing Smoke
testing verifies the most important and critical component of the software at the early
stage. on the other hand, it confirms that the build version is stable or not. If in this stage
the SQA team brings the confirmation to proceed for further testing only then the team
moves forward and tests the other module. It's like a general health checkup for the whole
system. This testing is also documented while it is testing. 1.3.2 Sanity Testing First of all,
sanity HASH(0x7f485da09bf0) module. So that, it is executed only on a particular module
or function. This testing is done by the SQA team but it's not a documented testing. So, it's
a kind of specialized health checkup for a particular module. 1.3.3 SDLC Time and Cost
Software Development Life Cycle (SDLC) is a set of processes or steps to develop a
software project from start to end. This process is divided into six to eight steps. Usually,
this process starts with the planning of the project. Then the business analysts analyze the
business requirements and functional requirements. After that, the UI engineers and the
software architect design the whole system. When the design has been approved the
developers start coding. In this stage, the quality assurance and testing come. The SQA
engineers firstly validate the system with the requirements that the system meets the
requirements correctly or not. When the validation process has been completed then they
start testing by executing some test cases. If the SQA manager declares that the project is
ready to release then the DevOps team deploys the project and maintains the project till
needed. Before getting into this project the team prepares an estimation plan. Over there
the team analyze the possible modules and set up a time estimation for that project. By
calculating the time, the team used to prepare a cost estimation plan. Overall, the lifetime
of the project the software company used to follow and maintain that schema. Items
Working hrs. Cost/ hrs. Subtotals Totals % Of Totals 1. Project Team x x x x Project
Manager 1370 h BDT 625 BDT 8,56,250 BDT 59.73 % Team Members 5560 h BDT 107 BDT
5,94,920 14,51,170 2. Hardw are x x x X PC x x BDT 1,20,000 Router x x BDT 2,000 6.17
% Connectivity & Others x x BDT 10,000 BDT 1,50,000 4 © Daffodil International
University 3. Softwa re x x x x Windows 10 Pro x x BDT 52,500 MS Office x x BDT 5,500
MySQL Server x x BDT 16,500 3.74 % Design Tools x x BDT 8,000 BDT 90,816 Visual
Paradigm Modeler x x BDT 8,316 4. Testing 280 h BDT 107 BDT 59,920 BDT 59,920 2.47
% 5. Trainin g & Suppor t 5560 h BDT 50 BDT 2,78,000 BDT 2,78,000 11.44 % 6. Reside
nce & Food 5560 h BDT 71 BDT 3,39,760 BDT 3,39,760 13.98 % 7. Others x x x BDT
60,000 2.47 % Total Project Cost BDT 24,29,666 100% Table 1.1 Time & Cost Estimation
1.3.4 STLC Time and Cost Life cycle refers to a sequence of changes from one form to
another form. Software Testing Life Cycle (STLC) is a process that has some specific steps
also. This sequence ensures the quality of the outcome. On the STLC process, every single
process or step is carried out in a planned and systematic way. Every step has different
kinds of goals. The STLC starts from the Analysis of the requirements. After analyzing them
the SQA team manager prepares a test plan to test the system. Then the team writes test
cases based on that plan and modules. When the test cases are ready that time SQA
engineers set up the test environment and after that, they execute the test. When the
testing gets done that time the engineers announce the test closure. Here in this cycle, the
SQA team estimates the time and prepares a plan. Following the plan, they work until it
gets finished. So here the cost analysis also arises with the time. 5 © Daffodil International
University 1.4 Motivation Nowadays the world is getting more dependent on digitalization.
The industry 4.0 revolution is knocking at the door. One the digital world will be a basic
need for all people of the whole over the world. In this world, people need more digital
solutions. Using those digital solutions, the human life will be easier and faster. So that,
people need more digital solutions in a minimum time. On the other hand, the owner of the
system needs that system at a minimum cost so that they can easily distribute the solution
to the general people. The framework which will be proposed will reduce the time and the
cost at the same time. So, the projects will be released faster and because of the shorter
time, the project cost will be cheaper. More people will come with a solution and more
people will be benefited more than current circumstances. 1.5 Problem Statement Software
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methodologies. Smoke testing and Sanity testing methodology will be used to get the
desired result. The research methodology has been separated into a few steps and cycles.
The framework will start its work after getting a new build from the developers. While the
new build will be approved to test further process, it will be executed in two different
cycles. One of the cycles will be executed under Smoke testing and the other one will be
executed after Sanity testing. The proposed framework is in figure 3.1. The terms and the
methods are being discussed below the framework. 11 © Daffodil International University
3.2 Proposed Framework The proposed framework has been visualized in Figure 1.1 below-
Figure 1.1: Proposed Framework © Daffodil International University 12 3 .2.1 New Build
According to Wikipedia "In software development, a build is a process of converting source
code files into standalone software artifact(s) that can be run on a computer or the result
of doing so." So, build is created to test the collection of code altogether. This build can be
released after adding a new module or after fixing bugs. 3.2.2 Smoke Testing Phase (STP)
This is the phase from where the framework will start its work. Here in this phase, it will
take a quick checkup about the system that it's ready for the smoke test cycle or not. If
this phase has been approved then it will pass it to the cycle otherwise it will return to the
build stage. 3.2.3 Business Requirement Analysis (BRA) Analyze the business requirement
plays a vital role in this cycle. Smoke testing's one of the main goals is to check the critical
functionality of the system. Without gaining proper knowledge about the system this cycle
won't helpful at all. Analyzing the business requirements provides a proper idea about the
whole system. 3.2.4 Software Requirement Specification Analysis (SRS Analysis) Software
requirement specification contains a lot of information about the system. Here all the
functional requirements of the system stored in a schematical way. Some diagrams like Use
case, Activity, Sequence, Class diagrams are presented there. So, in this stage SRS
analysis is a must to complete this cycle. 3.2.5 Software Design Specification Analysis
(SDS Analysis) The architectural design of the whole system and the design of the
database plays a vital role in Software Design Specification. It's very important to gain
complete knowledge about the system design. To do so, SDS analysis is very important for
this cycle. 3.2.6 Execute Smoke Test (EST) After complete the analysis stage now the build
is prepared to execute the smoke test. Over here the critical functionality will be checked.
There is no need to write the test cases for sanity testing. In a short moment, the smoke
testing will be executed and test the build stability. 13 © Daffodil International University
3.2.7 Prepare Test Status (PTS) After complete the smoke testing, in this stage, the status
of the smoke testing will be analyzed and prepared for the next stage. Here the status and
be positive or negative. 3.2.8 Prepare Test Report (PTR) The test report is important in this
stage. The result which has been gotten from the previous stage will be disclosed over this
stage. The smoke test result will be analyzed here which will help to decide for the further
process either it will go ahead or return to the build. 3.2.9 Sanity Testing Phase (SaTP) The
sanity testing phase will work on a particular module. Usually, sanity testing is also called a
subset of regression testing. Over here the module health will be checked quickly. It will be
focused on, previously fixed bug on that module that has created a negative impact on this
module or not. The other module is hampered or not by this fixing, which will also be
checked over this stage. 3.2.10 Module Requirement Analysis (MRA) Specifically, the
requirement of that module that will be tested, will be analyzed properly at this stage.
There is no need to analyze the whole system in this phase. 3.2.11 Requirement
Traceability Matrix Analysis (RTM Analysis) The requirement traceability matrix is a table
where the requirements and based on those requirements the previously prepared test
cases ID and the test status have been shown all together. Reviewing this table helps to
gain a complete idea about the previous test result on a particular requirement. A demo of
RTM is given below- Req. No Req. Description Testcase ID Test Status 001 Login to the
system HASH(0x7f485d9eee80) 002 Create a new course HASH(0x7f485d9eef70)-08=No
Run 003 Add new students TC-12, TC-13, TC-14 TC-12=No Run TC-13=Pass TC-14=Pass
Table 1.2 Requirement Traceability Matrix 14 © Daffodil International University 3.2.12
Sanity Test Plan (STP) After complete, the previous stage, here the sanity test plan will be
placed over here. The prepared plan will be executed in the next stage. 3.2.13 Execute
Sanity Test (EST) With the help of the previous plan, the sanity test will be executed
properly in this stage. After executing the test, the result will be taken to work in the next
stage. 3.2.14 Compare result with SRS, SDS, MRA When the result will be prepared from
the previous stage, here that result will be compared with the SRS, SDS, MRA. According
to the comparison, the sanity test status will be ready for preparation. 3.2.15 Set Test
Status (STS) The sanity test status will be set in this stage. The status will be gotten from
the previous stage. The status can be negative or positive. 3.2.16 Release For the next
Phase After completing the whole framework's process and getting the final test status the
framework will finally check either it is ready for the next phase or not. If not then it will
pass it to the build. On the other hand, if the status is positive then it will release it for
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methodologies. Smoke testing and Sanity testing methodology will be used to get the
desired result. The research methodology has been separated into a few steps and cycles.
The framework will start its work after getting a new build from the developers. While the
new build will be approved to test further process, it will be executed in two different
cycles. One of the cycles will be executed under Smoke testing and the other one will be
executed after Sanity testing. The proposed framework is in figure 3.1. The terms and the
methods are being discussed below the framework. 11 © Daffodil International University
3.2 Proposed Framework The proposed framework has been visualized in Figure 1.1 below-
Figure 1.1: Proposed Framework © Daffodil International University 12 3 .2.1 New Build
According to Wikipedia "In software development, a build is a process of converting source
code files into standalone software artifact(s) that can be run on a computer or the result
of doing so0." So, build is created to test the collection of code altogether. This build can be
released after adding a new module or after fixing bugs. 3.2.2 Smoke Testing Phase (STP)
This is the phase from where the framework will start its work. Here in this phase, it will
take a quick checkup about the system that it's ready for the smoke test cycle or not. If
this phase has been approved then it will pass it to the cycle otherwise it will return to the
build stage. 3.2.3 Business Requirement Analysis (BRA) Analyze the business requirement
plays a vital role in this cycle. Smoke testing's one of the main goals is to check the critical
functionality of the system. Without gaining proper knowledge about the system this cycle
won't helpful at all. Analyzing the business requirements provides a proper idea about the
whole system. 3.2.4 Software Requirement Specification Analysis (SRS Analysis) Software
requirement specification contains a lot of information about the system. Here all the
functional requirements of the system stored in a schematical way. Some diagrams like Use
case, Activity, Sequence, Class diagrams are presented there. So, in this stage SRS
analysis is a must to complete this cycle. 3.2.5 Software Design Specification Analysis
(SDS Analysis) The architectural design of the whole system and the design of the
database plays a vital role in Software Design Specification. It's very important to gain
complete knowledge about the system design. To do so, SDS analysis is very important for
this cycle. 3.2.6 Execute Smoke Test (EST) After complete the analysis stage now the build
is prepared to execute the smoke test. Over here the critical functionality will be checked.
There is no need to write the test cases for sanity testing. In a short moment, the smoke
testing will be executed and test the build stability. 13 © Daffodil International University
3.2.7 Prepare Test Status (PTS) After complete the smoke testing, in this stage, the status
of the smoke testing will be analyzed and prepared for the next stage. Here the status and
be positive or negative. 3.2.8 Prepare Test Report (PTR) The test report is important in this
stage. The result which has been gotten from the previous stage will be disclosed over this
stage. The smoke test result will be analyzed here which will help to decide for the further
process either it will go ahead or return to the build. 3.2.9 Sanity Testing Phase (SaTP) The
sanity testing phase will work on a particular module. Usually, sanity testing is also called a
subset of regression testing. Over here the module health will be checked quickly. It will be
focused on, previously fixed bug on that module that has created a negative impact on this
module or not. The other module is hampered or not by this fixing, which will also be
checked over this stage. 3.2.10 Module Requirement Analysis (MRA) Specifically, the
requirement of that module that will be tested, will be analyzed properly at this stage.
There is no need to analyze the whole system in this phase. 3.2.11 Requirement
Traceability Matrix Analysis (RTM Analysis) The requirement traceability matrix is a table
where the requirements and based on those requirements the previously prepared test
cases ID and the test status have been shown all together. Reviewing this table helps to
gain a complete idea about the previous test result on a particular requirement. A demo of
RTM is given below- Req. No Req. Description Testcase ID Test Status 001 Login to the
system HASH(0x7f485d9eee80) 002 Create a new course HASH(0x7f485d9eef70)-08=No
Run 003 Add new students TC-12, TC-13, TC-14 TC-12=No Run TC-13=Pass TC-14=Pass
Table 1.2 Requirement Traceability Matrix 14 © Daffodil International University 3.2.12
Sanity Test Plan (STP) After complete, the previous stage, here the sanity test plan will be
placed over here. The prepared plan will be executed in the next stage. 3.2.13 Execute
Sanity Test (EST) With the help of the previous plan, the sanity test will be executed
properly in this stage. After executing the test, the result will be taken to work in the next
stage. 3.2.14 Compare result with SRS, SDS, MRA When the result will be prepared from
the previous stage, here that result will be compared with the SRS, SDS, MRA. According
to the comparison, the sanity test status will be ready for preparation. 3.2.15 Set Test
Status (STS) The sanity test status will be set in this stage. The status will be gotten from
the previous stage. The status can be negative or positive. 3.2.16 Release For the next
Phase After completing the whole framework's process and getting the final test status the
framework will finally check either it is ready for the next phase or not. If not then it will
pass it to the build. On the other hand, if the status is positive then it will release it for
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further phase. 3.3 Validate the Framework A research paper needs to validate the proposed
model. It's an essential part of that research. To validate our framework, we are
considering a software project. On that project, the details of SDLC data and the STLC time
and data are properly sorted and analyzed. Over the database, there is presenting a
negative set of data that are there without using the framework. On the other hand, there
is a positive set of data that are there with using the framework process. The detailed
dataset and the compared result will be visualized in the result chapter. 15 © Daffodil
International University CHAPTER 4 EXPERIMENTAL SETUP AND RESULT 16 © Daffodil
International University 4.1 Experimental Project For proving the framework, we apply it to
a software project. We have considered a total of ten modules there. In each module, we
have firstly applied STLC without using the framework. After that, we have calculated the
total time it takes. Then another time we have applied STLC on those same modules.
Again, we have calculated the total time it takes. Finally, we compared the first scenario
data to the second and bring out the result. 4.2 Data Collection The STLC cycle was
monitored properly for each module. The time which was taken by each cycle of the STLC
was stored in a database. When the STLC cycle was implemented properly on every
module then we had sorted all the data sequentially. After that by using the time, we have
calculated the total cost spent for each module and update the database with it. 4.3 Data
Merging When we the desired two attributes of data time and cost then we process those
data and sort it properly. So that, we can easily visualize those data in a graph. 4.4 Data
visualization From the sequential dataset, we have represented that huge amount of data
in a graph. So that, we can able to overview the total result more shortly. The graph of the
result is explained below. 4.5 Data Explanation The table shows that how the STLC data
were synchronized and the time and cost reduced from the cycle. Here in this table, we are
considering a single module that was tested in a cycle. The testing life cycle has a total of 6
steps. Each step was usually carried sometimes. Which are represented in the day. The
third column of data representing how much of the day it takes to complete this cycle
without using the framework. The fourth column of data representing how much of the day
it takes to complete this cycle using the framework. After calculating the hourly cost with
the third column we got the result of the total Usual Cost. Usual Cost (WUF) = Usual time
(WUF) x Hourly rate On the other hand, by calculating the hourly cost with the fourth
column we got the result of the total cost. Cost (UF) = Time (UF) x Hourly rate 17 ©
Daffodil International University On the Total row, the fourth column is representing how
the time was saved from the previous time and the sixth column is representing how the
cost was cased comparing the previous cost. « Time considered in a day « UF= Using
Framework e WUF= Without Using Framework Module Name STLC Usual Time (WUF) Time
(UF) Usual Cost (WUF) Cost (UF) M-01 (Deals) Req. Analysis 2 2 160$ 160$ M-01 (Deals)
Test planning 2 2 160$ 160$ M-01 (Deals) Test Case Dev. 4 3 320$ 240$ M-01 (Deals) Test
Env. Setup 1 1 80$ 80$ M-01 (Deals) Test Execution 5 3 400$ 240$ M-01 (Deals) Test
Closure 1 1 80$ 80%$ Total: 15 12 1200$ 960%$ Table 1.3 Time & Cost comparison 18 ©
Daffodil International University 4.6 Module Vs Time Visualization The graph represents
that how time impacts the module. In this graph, the first blue line is representing the time
comparing with the modules that were not consumed by the framework. The second
orange line is representing the time comparing with the modules that were consumed by
the framework. After analyzing the graph, we can propose that the framework can able to
reduce the STLC time. Here, without using framework the STLC takes 119 days to complete
cycle. By using the framework, it takes 102 days to complete the cycle. 16 Module Vs Time
14 12 10 8 6 4 2 0 Module HASH(0x7f485d9ef768) Figure 1.2: Module Vs Time Graph 19
© Daffodil International University 4.7 Module Vs Cost Visualization The graph represents
that how cost impacts the module. In this graph, the first blue line is representing the cost
comparing with the modules that were not consumed by the framework. The second
orange line is representing the cost comparing with the modules that were consumed by
the framework. After analyzing the graph, we can propose that the framework can able to
reduce the STLC cost. Here, without using framework the STLC takes 11,120$ to complete
cycle. By using the framework, it takes 9800$ to complete the cycle. 1400 Module Vs Cost
1200 1000 800 600 400 200 0
ModuleModuleModuleModuleModuleModuleModuleModuleModuleModule 1 2 3 Cost (WUF) 1
4 56 Cost (UF) 2 7 8 9 10 Figure 1.3: Module Vs Coat Graph 20 © Daffodil International
University 4.8 Describe the Output Considering the two graphs it's clear that, it's possible
to consume some time from the Software Testing Life Cycle (STLC) by using the
framework. If the time can be consumed from STLC then the Software Development Life
Cycle (SDLC) cost will be consumed automatically. Because STLC is a subset of SDLC. How
come the time consumed that is represented and discussed in the Topic 4.5 and Table 1.3.
The comparison between the module and time was visualized on Figure 1.2. When the time
of the STLC and the SDLC will be reduced then the cost will be reduced automatically.
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Because the software companies estimate their project cost based on how much of the
time it will take. Which was shown in Table 1.1. The data was visualized on Figure 1.3. So,
after considering all of this scenario we can conclude that, the proposed framework on
Figure 1.1 can able to reduce the cost of software development. Which is enhancing our
research objectives and goals. 21 © Daffodil International University CHAPTER 5
CONCLUSIONS AND RECOMMENDATION 22 © Daffodil International University 5.1
Findings and Contributions Proposing a completely new framework is always challenging
work to do. In this paper, we have tried to achieve our objectives and goals based on two
software quality assurance and testing methodologies. Those are Smoke testing and Sanity
Testing. Using them we have proposed a framework in Figure 1.1. Based on that framework
we have executed it on a software project. The project had a total of ten modules to
execute the SQA & Testing. Sometimes the framework had failed to achieve the goal or
sometimes it the case was neutral. But almost 80% of the time we were able to achieve
our goals. Those are represented in Figures 1.2 & 1.3. So, based on all these factors, we
can say that our proposed framework is most often able to achieve the right goal. 5.2
Limitation In this paper, the research stands on only two SQA methodologies. It's not
complete enough to grow a positive impact on the SQA of software engineering as a whole.
The work needs to be more versatile and expansion should be more spread on software
engineering and software quality assurance and testing. Which will be only possible if the
research can take more time. The quality of the work and the result will be more effective
and the impact will be more adaptable. 5.3 Recommendation for Future works It's a long
process to research and analysis on a field. Hence, software quality assurance & testing is
a huge field to work on. It is also a very significant stage to complete the SDLC. Within a
short time, in this paper, the research works on two methodologies of STLC. A framework
has been proposed based on these two methodologies and by using the framework and
with the help of the dataset the research tried to achieve the desired result. In the future,
we will include more SQA methodologies and apply them to a huge level of the dataset. If
we got the expected result then will try to propose a complete methodology on software
quality assurance and testing to achieve more quality on SQA and software development as
a whole. 23 © Daffodil International University CHAPTER 6 REFERECES 24 © Daffodil
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