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Abstract -  
Purpose: The major focus of this research is to give software process improvement (SPI) professionals' adequate 
information regarding the issues faced in a positive task in software development. This will help them in planning SPI usage 
procedures through improved software development process. 
Problem: In this paper, an examination is done on the job of imperfection investigation as a critical component to improve 
the quality and profitability in an iteratively created programming venture. 
Method: Through the analysis, it recognized seven factors that are, for the most part, thought to be essential for effectively 
actualizing SPI. Review on the literature of CSFs that affect SPI and distinguish six components. 
Results: A contrast of the examination results and the literature and affirmed the elements recognized in the documentation 
and furthermore identified two new CSFs separated in writing. Lastly, the research broke down the CSFs characterized by 
various groups of professionals and found that they know about what is essential for the successful execution of SPI 
programs. Observational assessment of the strategy in an industrial setup has demonstrated that it conveys an alternate 
arrangement of variables contrasted with individual information and master-based factor choice strategies. 
Conclusion: The use of the coordinated approach altogether improves the exhibition of exertion estimation regarding 
accuracy. 
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I. INTRODUCTION 
 
Software development is a difficult job as often as 
possible bringing about incomplete tasks; venture 
overwhelms as well as failures in systems. It is 
because of the job software plays in advanced 
business and, somewhat, modern lifestyle. The 
industry needs to keep on adapting to better 
approaches to create systems because the software 
has become an integral part of human life. The issue 
of programming quality has brought into sharp 
concentration because of the frustrating exhibition of 
some prominent software ventures. These 
inadmissible outcomes have prompted some all-
around exorbitant business catastrophes [1]. The 
quest for answers to improve software quality has 
proceeded for a long time, and software organizations 
presently understand that one of their key issues is 
the incapacity to deal with the product advancement 
process. Numerous organizations don't have the 
model knowledge, the procedure definition 
information, or the abilities. For the development 
process to be successful, multiple errands between 
various divisions should be implemented in 
succession. 
Organizations efforts to apply outstanding techniques 
and enroll expert assistance to manage them through 
the implementation of a system however the failure 
of many execution programs every now and then 
comes from the absence of careful arrangement in the 
first place phases of the task because of lack of 
sufficient assets or unexpected issues that come up. 
Research demonstrates that the exertion put into the 

execution models as well as standards can help with 
creating top-notch software, lessening cost, and time 
while improving productivity [2]. Be that as it may, 
little consideration of the viable execution of these 
models and standards which has brought about 
constrained accomplishment for some SPI efforts. 
Studies demonstrate that 67.1 percent of SPI directors 
need direction on the best way to actualize SPI 
exercises, as opposed to what SPI exercises to 
execute. Little research finalized on manners by 
which to viably complete the projects. The target of 
this paper is to portray a development model for the 
usage of SPI programs. The paper investigates the 
experiences, assessments, and perspectives on experts 
through the literature [3]. The outcomes give 
exhortation to SPI managers in planning proper SPI 
usage systems. The focal point of this paper depends 
on whether the variables in writing, positively affect 
executing SPI. Address these inquiries leads to an 
experimental examination that has driven the 
advancement of SPI usage development model, 
which is the fundamental commitment of this paper. 
 
II. RELATED WORK 
 
The software process is the leading research field for 
software design scholars. What's more, overseeing 
the programming procedure is a significant test for 
experts. The tricky idea of software quality has been 
the subject of discussion since the introduction of 
PCs. Coming up with quality ideas, for example, 
conformance for prerequisites and readiness for client 
use, have been connected to software design items. It 
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demonstrated quality as a multi-dimensional idea 
viewed diversely in various sectors. To delineate 
different parts of software design quality, experts 
spearheaded a quality model that endeavored to 
recognize the factors controlling the behavior of the 
software. Each element was in this way connected 
with at any rate of at least two software design 
quality ascribes used to authorize the meaning of a 
particular quality factor [4]. During the usage 
procedure, engineers must compose enough remarks 
within the code so that if anyone begins taking a shot 
at the system, later on, he can comprehend the 
writings. Composing high comments is significant as 
every single other archive, regardless of how great 
they are, will be lost in the long run.  
The procedure begins with a reasonable thought of 
the objectives of the program. After making the 
moderate image of the program to be done, one ought 
to choose how the program will go about it. Now that 
there is a reasonable plan for the program, one can 
start to execute it by composing the code. The 
following stage is to order the source code. Once 
more, the subtleties rely upon the programming 
environment. The executable record is a project to be 
run. To run the project in numerous typical 
environments, including MS-DOS, Unix, Linux 
reassures, the name of the executable file is typed [5]. 
The way that the software runs is a good sign, yet it's 
conceivable that it could run with bugs. This way, it 
should be verified that the application does what it 
should do. When creating software, that program 
could see extensive use. On the off chance that it 
does, the developers most likely discover motivations 
to make changes in it. 
Consistently, specialists have thought of various 
versions of the model. While differing in detail, all 
forms establish a framework to cover all elements of 
value for a product item, guaranteeing that quality 
incorporated with the product framework package 
made [6]. The Software Quality Assurance group, 
which is an expert association established to advance 
the quality affirmation profession through 
multiplication and progression of high expert 
benchmarks, held onto this structure, as a rule, to 
pass judgment on the nature of a software framework. 
Even though it is troublesome, if certainly feasible, to 
build up a bit of programming that clings to the 
majority of the elements, the model gives a decent 
edge of reference to comprehend software design 
quality. This quality model was used all through the 
investigation. Development apparatuses additionally 
assume a significant job in this period of the 
undertaking. Great development gadgets tend to 
consume less time for the designers, just as setting 
aside cash as far as improved efficiency [7]. The most 
significant development instruments for efficiency 
are editors as well as debuggers. A debugger causes a 
designer to compose code rapidly. It helps make the 
composed code operational in a brief timeframe. At 

the initial stages of the coding procedure, one ought 
to identify the best coding tools. 
Figuring out how to improve software quality for all 
product development associations is unimaginable; 
viewed as a definitive objective for excellence in one 
organization may not be essential to another. For 
instance, an association that produces critical 
software ensures unwavering quality to be the most 
significant factor while versatility might be a need for 
an organization that delivers a product item for an 
assortment of stages. Improving some quality 
elements may make others decay [8]. What an 
accomplished programming engineer needs are a 
methodology that mirrors his or her organization and 
its objectives. Associations that wind up in a 
procedure of picking a strategy to improve their 
quality administration framework face an issue: 
which if any of these philosophies meet their quality 
necessities. Through Utilization of Rational Software 
Analyzer, engineers can examine code and find 
problems identified with general code quality issues, 
for example, calling standard capacities in an 
inappropriate request as the system is created before 
the whole framework made [9]. At the point 
identifying defects at this early stage in the 
development lifecycle, the number of flaws in the 
testing, as well as the debugging phase, reduces; thus, 
time and money saved. Through the examination of 
the code generated by Rational Software Analyzer, 
designers can adopt best practices and improve their 
general coding abilities [8] 
 
III. METHODOLOGY  
 
This research focuses on improving the software 
development process, which is under the software 
development step of the Software Development Life 
Cycle (SDLC). Below is an overview of the current 
SDLC steps.  

 
Fig.1. Software Development Process 

The development phase identified in a highlighted 
color above is of particular interest in this research. 
The major focus is on its advancement and 
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improvement since it is considered one of the 
essential phases in software development.  
 

 
Fig.2.The modified 7-step software development process 

implemented in this research. 

 
A developer needs to follow these seven steps 
processes while writing the code so that they can 
achieve outstandingly developed software at the end. 
1. Review requirements 
The developer needs to clearly understand the 
requirements, including possible all edge case 
scenario. The reference point, in this case, is the 
software design, which is relied on in providing a 
roadmap for efficient and outstanding development 
of the software.  
 
2. Development Standards 
There must be a set of pre-defined development 
standards to follow while writing code. Every 
developer should follow these. So, every developer 
will write consistent code across the application. 
Under this process, therefore, there is a need for the 
creation of universal rules that have to be observed 
while writing code.  
 
3. Review Test Cases 
Developers should consider all the test cases while 
testing and also consider edge cases. The review test 
case will allow developers to come up with a 
comprehensive review of all requirements before 
moving forward in the development process. 
  
4. Impact Analysis 
After coding, the developers should check the 
impacted areas, ensure that sufficient and efficient 
corrections are made, and make sure they do not 
leave loop-holes through which defects can be made 
.Also, taking not of affected areas is essential to 
avoid messing them further later.  
 
5. Performance Testing 
After developing, they should test the performance of 
the application. 
 
6. Code Review 
In this step, they should review the code to see code 
consistency, performance, and possible exceptions. It 

would be good practice if the code reviewed by 
another developer. 
7. Sequence diagram 
Developer should draw a sequence diagram to give 
the high-level picture to the stakeholders. This will 
help everyone to know the functionality of the 
application, and later it will help to understand the 
flow while fixing a defect or enhancing the 
application. 
 
Application of SPI in This Research 
In this research, there are two teams, each team 
comprising of one developer. One team is following 
the traditional development process while the other 
team is following a new process. To test the research, 
we have developed a productivity algorithm as 
follows:  
 
Development Productivity which is denoted by: 
 
LOC = Lines of Code 
TH = Total working Hours 
DD = Development Done 
TD = Total Defects  
Development Done = LOC / TH 
Productivity = DD / TD 
 
The research has picked the techniques for 
information investigation as per the idea of gathered 
information. The accompanying strategies were 
selected, keeping in view the subjective concept of 
information 
 
Context Analysis 
The content investigation is an examination strategy 
that uses a lot of policy to make substantial 
deductions characterizes the approach as pursues: 
'content examination is an examination method for 
making replicative and legitimate surmising from 
information to their specific situation.' Recognizable 
proof of classes is one of the significant stages in 
examining personal information. Various analysts 
have depicted different methodologies for setting up 
classifications for subjective information procedure is 
the most appropriate for situations where one looks to 
distinguish the frequencies of the event of class 
issues. This procedure is additionally necessary when 
one requires to extricate quantitative information 
from personal information to perform recurrence 
investigation. The system is appropriate for situations 
where the analyst leads the entire examination 
process subjectively and physically. This procedure is 
additionally suitable when a scientist isn't looking to 
recognize the frequencies of the event of class issues. 
In the exploration, it is intriguing to gauge the 
activity of each factor in the writing, and CSF meets 
to decide the general significance of each element. 
The tables below show that the existing process has 
more productivity but created more defects. On the 
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other hand, the new process has created fewer 
defects, which is more efficient and hence is reduced 
cost. Below are tables illustrating the comparison 
between the effectiveness of the existing and new 
processes over four weeks of testing.  

Table 1: Comparing the performance of two teams for week 1. 

 
As observed in the table above, the new process is 
effective but needs fewer lines of code, and total 
defects are as less compared to the existing process. 
Besides, productivity with the new process is way 
much higher.  
 

Factors 
Existing 
Process 

New Process 

Total Working 
Hours (TH) 

40 40 

Lines of Code 
(LOC) 

1450 1250 

Total Defects (TD) 13 3 
Development Done 

(DD) 
36.25 31.25 

Productivity 2.79 10.42 
Table 2: Comparing the performance of two teams for week 2 

 
The same pattern as of Week 1 is repeated in a week 
too but with far much better results. There are way 
lesser defects and much greater productivity and still 
fewer lines of codes written using the new process 
compared to the existing process.  
 

Factors 
Existing 
Process 

New 
Process 

Total Working Hours 
(TH) 

40 40 

Lines of Code (LOC) 1490 1420 
Total Defects (TD) 10 4 
Development Done 

(DD) 
37.25 35.50 

Productivity 3.73 8.86 
Table 3: Comparing the performance of two teams for week 3. 

 
In Week 3, the pattern is repeated, but the new 
process is not as vigorously productive as in Week 2. 
However, within the same amount of time spent by 
developers writing code, the new process achieves 
more productivity (almost three times of the existing 

process), lesser defects by 2.5 times, and lesser lines 
of code.  

Factors 
Existing 
Process 

New Process 

Total Working 
Hours (TH) 

40 40 

Lines of Code 
(LOC) 

1370 1350 

Total Defects 
(TD) 

10 4 

Development 
Done (DD) 

34.25 33.75 

Productivity 3.43 8.44 
Table 4: Comparing the performance of two teams for week 4. 

 
The same pattern as above, is repeated in Week 4, 
which illustrate the effectiveness of the new process. 
Overall, the new process requires writing fewer lines 
of code, which has gradually increased with time; 
however; greatly reduced number of total defects and 
much more increased productivity when time is kept 
constant.  
 
Experimental Lab 
Experimental format help students to include 
experimental lab in their research or project work. In 
this paper we are going to determine under what 
circumstances an option is better than the other using 
the useful information provided so as to help gain 
further knowledge and also reduce uncertainty.  
In the paper “An Integrated Approach to software 
Development and Productivity” collected a series of 
information determining the comparison and 
performance of two teams in a period of four weeks.  
Four comparisons were done in a period of four 
weeks with focus on each comparison. 
Week #1: Timing- In this week the new process was 
effective but needed fewer lines of code, and total 
defects were as less compared to the existing process. 
Besides, productivity with the new process was way 
much higher. 
Week #2 Re-tasking- This was performed to show 
as week one but showed better results. In short: The 
same pattern as of Week 1 was repeated in a week 
too but with far much better results. There were way 
lesser defects and much greater productivity and still 
fewer lines of codes written using the new process 
compared to the existing process.  
Week #3: Testing - In Week 3, the pattern was 
repeated, but the new process was not as vigorously 
productive as in Week 2. However, within the same 
amount of time spent by developers writing code, the 
new process achieves more productivity (almost three 
times of the existing process), lesser defects by 2.5 
times, and lesser lines of code.  
Week #4: Re-testing: The same pattern as above 
was repeated in Week 4, which illustrated the 
effectiveness of the new process. Overall, the new 

Factors 
Existing 
Process 

New Process 

Total Working 
Hours (TH) 

40 40 

Lines of Code (LOC) 1520 1310 

Total Defects (TD) 15 5 
Development Done 

(DD) 
38 32.75 

Productivity 2.53 6.55 
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process required writing fewer lines of code, which 
had gradually increased with time; however; greatly 
reduced number of total defects and much more 
increased productivity when time was kept constant.  
  
Frequency Analysis 
The main strategy for sorting out personal 
information is to bunch the scores or qualities into 
frequencies since recurrence examination is essential 
in treating unmistakable or information. Frequencies 
are essential looking into a group of factors or 
crosswise over various groups of elements and the 
utilization for both ostensible and ordinal just as 
numeric information. 
 

0

5
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15

Week1 Week2 Week3 Week4

Comparative Analysis

Existing Process New Process

 
Fig.3. Application of Frequency Analysis in This Research 

 
Coding in observational research is one strategy for 
extricating quantitative information from personal 
information to play out some factual investigation. In 
this exploration, information from the writing and 
CSF meetings are sorted and coded to perform 
recurrence examination and furthermore to play out 
some similar investigation of SPI execution CSFs 
inside and between staff gatherings. This recurrence 
examination has been utilized at two levels. The 
research gauged the event of critical factors in an 
overview of the writing.  
The study recorded the event of a critical factor in 
each article. By looking at the activities of a vital 
element in various materials against events of other 
essential factors of similar materials, the overall 
significance of each factor is determined. Along these 
lines, the thought was about and positioned the 
elements.   
 
IV. FINDINGS 
 
As illustrated in the tables and the graph, the 
developers take some time to adjust to the new 
process, where they gradually increase the speed of 
writing code. But, a few things that are importantly 
distinguishing the new process from the old one turn 
out to be greatly cost-effective. The total defects are 
effectively decreased with the new development 
process. The productivity is also greatly increased 
with the new process, considering that the same 

amount of time and resources are balanced in both 
processes. This illustrates that the new process is 
outstandingly cost-effective.  
At the point when the organizations turned out as 
increasingly settled, they understood that 
accomplished staff and preparation are an essential 
piece of SPI execution. This is on the grounds that 
the organizations acknowledged during the early time 
of SPI activities that their managers and 
representatives have just a general thought of the SPI 
and don't have a total comprehension of the important 
subtleties, and furthermore that they don't see how 
their work adds to the mission and vision of the 
organization. Familiarity with SPI is presently basic. 
It is because SPI is a costly and long haul approach, 
and it requires some investment to understand the 
genuine advantages of this methodology. 
Characterized SPI execution philosophy has 
additionally risen as a CSF. It is because little 
consideration paid to the successful execution of SPI 
activities. The discoveries show that designers and 
managers consider support from higher 
administration and preparation to be significant for 
the execution of SPI programs. It is because of the 
SPI usage experiences that caused them to understand 
the significance of these two elements. Managers, as 
well as directors, consider mindfulness as a vital 
piece of SPI usage. The solutions are activities which 
somebody needs to perform. Subsequently, the usage 
of the system is key. Except for the execution of the 
arrangements, they are of no utilization by any stretch 
of the imagination. Addition of the actions to the 
nitty-gritty calendar of undertakings for the venture 
and their execution following different assignments. 
A significant piece of actualizing these arrangements 
is to check whether it is having the ideal impact.  
 
V. CONCLUSIONS AND FUTURE WORK 
 
Conclusively, from the comparative analysis 
conducted between the existing software 
development process and the new one introduced in 
this research; an enormous difference is seen. Given 
the same amount of time, the new process proves to 
be more productive and less defective, therefore 
being seen as more cost-effective than the existing 
process. However, developers take some time to 
adapt to the new process, but once they do, the results 
are remarkable. Software design experts are 
increasingly responsive to consultative activities. 
Along these lines, they discover SPI activities forced 
upon them. By consolidating the rational static and 
dynamic examination products, quality can be 
improved, paying little attention to the individual 
designer's expertise level or whether the code was 
created in-house or offsite. Reasonable Software 
Analyzer can consequently help development groups 
distinguish quality and consistency issues all through 
the product development cycle. Therefore, the 
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developer can lessen the number of imperfections in 
the applications, making them simpler to keep up; 
reducing the costs of development. These discoveries 
offer SPI administrators understanding into how to 
oversee professional de-sparks for SPI. 
This research needs to be extended in collaboration 
with requirements gathering and analysis, design, 
development, and testing phases of the SDLC. This 
collaboration will significantly increase productivity 
in all the phases of the SDLC and not the 
development phase alone. This process is aimed to 
significantly increase the quality of software 
developed, saving on cost, time, and other resources. 
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