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Comparison of Project Management Methodologies in a

Selected Company

Abstract

The topic of the diploma thesis has been built on project management and provides a more
in-depth look at this topic. It gives a summary, defines the fundamental terms, and then
discusses two main project management methodologies. The purpose of this study is to
recognize when using traditional methods and when using agile methods in the development
of IT project management methodologies. Individual approaches are described, and their

development is recorded.

In the case of the traditional approach, attention is paid to the methodology called Waterfall.
This methodology is characterized by an elaborate plan, a linear procedure, comprehensive
documentation. For the agile approach, the work mainly deals with the SCRUM
methodology, the essence of which lies in an iterative process (Sprints), effective response
to changes and is used when it is not possible to completely determine the procedure to
achieve the goal of the project. Subsequently, the differences of these are listed

methodologies and their selection is justified on practical examples of IT projects.

Keywords: Project management, Waterfall, Agile, SCRUM, IT Project, Sprint



Porovnani metodik projektového rizeni ve vybrané spole¢nosti

Abstrakt

Téma diplomové prace je postaveno na projektovém fizeni a poskytuje hlubsi pohled na toto
téma. Poskytuje shrnuti, definuje zdkladni pojmy a poté diskutuje dvé hlavni metodiky
projektového Fizeni. Ugelem této studie je rozpoznat pii pouZivani tradiénich metod a pfi
pouziti agilnich metod pfi vyvoji metodik fizeni IT projekt. Jednotlivé pfistupy jsou

popsany a zaznamenan jejich vyvoj.

V piipadé tradicniho pfistupu je pozornost vénovana metodice zvané Waterfall. Tato
metodika se vyznaCuje propracovanym planem, linearnim postupem, komplexni
dokumentaci. U agilniho pfistupu se prace zabyva piedev§im metodikou SCRUM, jejiz
podstata spociva v iterativnim procesu (Sprinty), efektivni reakci na zmény a pouziva se v
ptipadech, kdy neni mozné zcela urcit postup k dosazeni cile. projekt. Nasledné jsou
uvedeny rozdily mezi témito metodikami a jejich vybér je zdivodnén na praktickych

ptikladech IT projekta.

Kli¢ova slova: Projektovy management, Waterfall, Agile, SCRUM, IT Project, Sprint
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1 Introduction

Project management helps implement larger and smaller projects that are needed plan so that
they have the best chance of being successful achieving their objectives. The cooperation of
a group of people is necessary for these projects to be accomplished (team). Planning
consists of thorough estimate of costs and deadlines. A successfully implemented project is
considered one when the goals of the project was achieved within the estimated costs and
deadlines. If the project deviates significantly from its plan during the course, it is the task
of the project manager to transform the project back. As far as IT projects are concerned, it
IS necessary to be able to react dynamically to processes, because the modern age is complex,
volatile and, last but not least, rapidly evolving. In response to modern time came an agile
approach to project development, which offers flexibility in project management. But the

traditional approach must not be condemned because it also has its advantages.

The goal of this work is to better comprehend various methodologies and identify their key
components, which might assist in deciding on the methodology that will be most beneficial

for the job.

Selecting the appropriate methodology will increase the project's chances of being successful
and enable resource conservation (both financial, time and human). There are other
approaches as outside of those that are purely traditional or completely agile. The project
management organization has the option to customize the methodology.

2 Objectives and Methodology

2.1 Objectives

The purpose of this diploma thesis is to introduce the reader to the problem within the
theoretical area of project management in general. Then, a summary of project management
will be given using both traditional and agile methods. At the end of the theoretical chapter,
these two types will be compared methodologies based on different perspectives. The
objective of the practical section is to complete a thorough examination of the project
assignment, which results in the choice of an appropriate approach. What made the technique

chosen useful is stated at the conclusion of every project.
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2.2 Methodology

The study of recent literature provides as the foundation for the development of the
theoretical portion. The work begins with professional terminology to ensure that the topic
of project management is correctly understood. This terminology contains, among other
things, the characteristics of the project's organizational structures. Understanding each
methodology independently is important in order to be able to compare them. It is first
attention paid to the traditional approach, where the Waterfall model is presented and
described its process. The agile methodology is the focus of the second sections, which also
provides an overview of the fundamental ideas behind it. In more detail, this paper
concentrates on SCRUM's current methodologies. These approaches are evaluated and
analyzed based on the information obtained, with the goal of determining which
methodology should be used in particular circumstances. Two real projects are highlighted
in the practical section. First, NN Management Service s.r.0., a company that offered more
thorough information on two previously finished projects, will be introduced. Due to a
confidentiality agreement, the sponsors of the project have been made anonymous. Each

project's focus will be familiarized as work on it.

Finally, an appropriate approach will be chosen based upon the information provided, and
also the subsequent rational explanation of why the methodology was adopted, will be
deigned. The project's progress will then be described in more detail since it is not described

in more detail under the required focus and is not the subject of this study.

3 Literature Review

The world was launched into a global age of business, invention, conflict, politics, and
technology at the start of the twentieth century. As the Industrial Age came to a conclusion,
businesses sought to expand domestically and internationally into new markets.
Administrators were tasked with differentiating operational staff into two categories when
business initiatives arose: one group to maintain current operations running while using
another group to participate on strategies to grow the business, whether there was opening a
new location, increasing market share, continuing to expand nationally, creating a new good
or service, or acquiring a new line of business. As a result, the current notion of project
management has been emerged. Researchers, analysts, and managers have studied the

practice of project management for over the century. This research has revealed a number of
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approaches to implementing project management within a company. However, a complete
analysis of the literature surrounding the history, terminology, and methodology utilized in
modern project management is expected to proper understand the actual benefits of project
management. Consequently, managers may make evidence-based determinations regarding
the advantages of a good project management project management methodology and pick
the project management methodology that best suits the goals and objectives they want to
achieve after reviewing the literature supporting project management. (Hannah Snyder,
2019)

The knowledge and insights gathered from the literature review were critical in identifying
the essential themes and issues that contributed in the shaping and structuring of this body
of work. To meet the study topic's objectives, it is necessary to provide a comprehensive, in-
depth examination of current literature in the field of organizational culture in IT project
management. It was able to build a theoretical framework to solve the research problem
stated in the preceding chapter with the assistance of journals, books, and scientific papers.
(Hannah Snyder, 2019)

The author also investigates the significance of internal culture and the many implications it
may have on an organization. The author develops an overall picture of the culture inside
the selected organization by analyzing prior literature and frameworks that strive to
investigate organizational culture in depth. The author focuses on many cultural topics such
as corporate standards, behaviors, structures, systems, power structures, and symbols. This
contributes to the overall picture of organizational culture and allows for the measurement

of the influence of organizational change on the current culture. (Hannah Snyder, 2019)

3.1 Project

A project is an action that is carried out in order to create a unique product or service; hence,
activities that are carried out to complete normal tasks are not considered projects. (Susan &
Nels, 2005)

A project can be defined as a "temporary activity with a beginning and an end that must be
utilized to generate a unique product, service, or outcome," according to the third version of
the PMBOK 2010 (Project Management Body of Knowledge). It's also becoming better and
better. Projects, according to this definition, are activities that cannot be continued

continuously and must have a specific goal in mind.
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It is important to understand that the term "temporary” does not relate to the project's
outcome or service. The project may be finished, but the outcome is not. A project to create
a monument, for example, would have a limited term, whereas the monument itself may be
for an endless amount of time. (PMBOK, 2010)

A project is an activity that involves the creation of something unique. Finally, a project
should be developed incrementally. This indicates that the project is being carried out in
stages and in increments. This also implies that the project's description is fine-tuned at each
stage, and the progress's goal is stated in the end. This implies that a project is defined first,
and then as the project proceeds, the definition is examined, and additional clarity is added
to the scope of the project as well as the project's underlying assumptions. (Susan & Nels,
2005)

The authors are divided on how to define a project uniformly. One of the features is that
"Projects have a three-dimensional aim, are distinctive, employ resources, and are

implemented within companies,” (Rosenau, 2017)

The three-dimensional aim specifies specific requirements for the project's timeline and
budget to be implemented. It is a one-of-a-kind project since no two are same. And if the
project is quite similar to another, such as for a project with the same objective, there will
undoubtedly be some differences in the details. The project is only for a short period of time,
and each participant has a distinct beginning and conclusion. It should also include
something fresh and unique. (Rosenau et al., 2017)

Unique, temporary, multi-disciplinary, and structured efforts to implement contracted
outputs (deliveries) for predetermined requirements and limits, according to IPMA 2017. To
accomplish project objectives, these outputs must meet a variety of limitations, including
time, money, resources, and standards quality or quality criteria. Each project is a one-of-a-
kind attempt to create something fresh. With the exception of extremely simple initiatives,
this necessitates abstraction abilities and conceptual thinking, which is breaking down a
given subject whether an output, plan, demand, risk, circumstance, or problem into smaller

bits and combining them into new and useful concepts. (IPMA 2017)

3. 1.1 Project Stages
(IPMA 2017) Defines, A time period within a project that is distinct from other time
periods and has a predetermined outcome.
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Features of the project stages,

e At the beginning of the project, products can be designated clearly.

e During the stage, there was no notable change in course.

e All participants' responsibilities are well defined.

e A good assessment of the required time and resources in advance.

e There is no requirement for the project sponsor to be actively involved.

e Finally, a managerial decision is required.

3. 1. 2 Project Management

When the term "project” is defined, the history of project management begins. While most
businesses focus on generating products and services for their consumers on a daily basis,
there are occasions when a temporary assignment is undertaken to test the introduction of a
new possibility and see whether it would be beneficial to the department or company. A
project is defined as a "temporary endeavor undertaking to produce a one-of-a-kind product,
service, or outcome." (Stackpole, 2010).

A project does not endure eternally, but rather has time limits and is focused on producing a
product, service, system, or outcome that is unique to the business. A program, which may
exist forever, or a portfolio, which is a collection of initiatives, do not have the same
uniqueness as a project. (Stackpole, 2010). Project management pioneer Henry Gantt, an
engineer at the start of the twentieth century, was attracted by its singularity. Gantt started
with the development of tools to aid his team of engineers as they managed projects and
provided consulting services to huge corporations including Westinghouse, Canadian Pacific
Railways, and Union Typewriter (Gantt Henry Laurence, 2006). The Gantt chart, which
emerged as a daily balance chart representing the daily process of labor, is Gantt's most
renowned invention. This diagram was crucial in bringing about a shift in the planning
process. The graph was more concerned with time and detail than with quantity. While the
chart was shockingly basic, it was remarkable for the period of time. Many other engineers
and managers were inspired by Gantt's work to look at projects in a whole new perspective,
focusing on punctuality, attention to detail, and productivity, and how these elements might
be represented on a big scale. When it came to new prospects, the notion of project
management was in full swing, and managers sought for the finest project management

methods to provide their companies a competitive advantage in the marketplace. However,
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unlike mid- to late-twentieth decade, when projects were expanding and new to the
organizational environment, today's projects are more mature. (Gantt Henry Laurence,
2006).

3. 1. 3 Project Lifecycle (Kathrin Koster, 2010)
The project undergoes adjustments and goes through many stages as it progresses. The
project life cycle is what we call these phases.

Initiating phase:

The front-end phase or kick-off phase are other names for the initiating phase. The
opportunity or necessity is confirmed. After rigorous consideration and determination of the
project's overall viability, the project is developed. The business case is established during
this phase.

Planning:

Choosing what has to be done to accomplish the project's goals within the established
organizational restrictions is the basis of project planning. The so-called project management
plan or project master plan is given as a consequence of this phase, together with the list of

resources needed to carry out the project.

Executing / controlling:

The project plan is implemented, monitored, and managed during this phase. The project
design is also finished during this phase and utilized to create the project's deliverables.

Completion:

The transfer of the product or service to the internal or external client constitutes the
completion, termination, or closing phase. Additionally, a final evaluation of the entire
project is conducted in order to draw lessons from previous failures and triumphs. A new

team will be assigned to the project.
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Figure 1: The project management Life- Cycle. (Kathrin Koster, 2010)

The typical project flow pattern from beginning to end follows a sequence of identifiable
phages, during which the project is born, matures, aged, and finally expires. For instance, a
project manager for software development might specify the following stages as part of a
project's life cycle: initial proposal, process engineering-specifications, design, testing,
development, deployment, and support, project requirement analysis. The following phages
may also be present in a project that leads to the creation of a new product: conception,
technical feasibility, development, commercial validation and production planning, full-
scale manufacturing, and product support. There are six phases of the product life cycle,
each with its own purpose and characteristics, however there may be some overlap as well.
The owner must first decide on certain pre-project decisions. The project's planning and
design are then put into action. Following the selection of the contractor, the latter mobilizes
to carry out the field operations. It is possible to think of the field work, which the average
person frequently equates with "building,” as a separate phase. Since these actions are
separate from the installation work, the project must be finished and brought to an end. So,
six phages of project lifecycle are (Lawrence Bennett 2007):
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Pre-project Phase

A concept, a perceived need, a wish to enhance or increase productive capacity, or the desire
for more effective delivery of some public function all serve as the foundation for a building
project. During the planning and design stage, it will be determined whether the idea will be
turned into a finished project. The owner must first decide what kind of project delivery
system will be employed, though, before doing anything else. How will the different parties
be connected. Will the owner hire a designer to create the designs and specifications before
hiring a construction company separately. Or will the entire project be handled by a single
organization. (Lawrence Bennett, 2007)

The use of a construction manager as an advisor to the owner, the use of the owner's own
construction forces, and the phasing of the project such that specific elements of the field
work are started prior to the completion of all design work are all additional possibilities that
could be considered. The owner must also make a decision about the form of contract to be
employed with the contractor early on in the project. No of the real amounts used in the
project or the contractor's actual expenditures, the contractor will be paid a predetermined
fixed fee. Will the contractor be paid based on the measured material amounts and previously
agreed-upon unit rates for each material? Or would the contractor receive payment for its
real expenses in addition to a fee, maybe up to a predetermined maximum? The owner must
also decide how the design professional will be compensated. These choices are frequently
made with guidance and consultation. During this pre-project phase, the owner may consult
a professional engineer, an architect, or a project manager for advice on these crucial
decisions, depending on the owner's knowledge and experience in managing construction

contracts. (Lawrence Bennett, 2007)

Planning and Design Phase

During the planning and design phase, the project is completely defined and prepared for
contractor selection and deployment. This phase can be broken down into three sections for
convenience. Defining the project's objectives, considering different approaches to
achieving them, and determining whether the project is financially feasible are the aims of
the first stage. A project brief will be developed, additional information will be provided in
a program statement, various sites may be investigated, public input may be sought, a

preliminary cost estimate will be prepared, funding sources will be identified, and a decision
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will be made regarding whether to move forward with the project. The design expert will
use the outcomes of the planning efforts in the second stage to create schematic diagrams
that illustrate the relationships between the major project components, which will be
followed by thorough design of the structural, electrical, and other systems. The latter
activity is the traditional hard-core engineering that is familiar to students in the design
professions. It involves selecting materials, determining component sizes and
configurations, estimating loads and other requirements, and ensuring that each element is
appropriate in relation to other elements. The results of this design creation process are used
in the last phase when contract documents are created to be used in the hiring of contractors

and the installation work at the construction site. (Lawrence Bennett 2007)

Contractor Selection Phase

The owner must decide in advance of choosing a contractor whether to extend an open
invitation to all potential tenderers or to just pick contractors, as well as whether to use a
pre-qualification process to reduce the number of tenders. Contractors, on the other hand,
will need to think about a variety of aspects before deciding whether to put up the time to
put together a proposal for a specific job. There will be two significant duties to complete if
a contractor decides the potential project is appealing. Before anything else, a series of
planning procedures will be carried out, including research into potential methods and
equipment as well as the creation of a preliminary project schedule with an anticipated
timetable for each main task.

Second, a budgeted proposal will be created that includes the direct expenses of labor,
supplies, equipment, and subcontractors as well as different overhead fees and a profit
margin large enough to cover costs. The submission, opening, and evaluation of bids, the
choice of the winning contractor, and the conclusion of the construction contract are the

concluding steps in this phase. (Lawrence Bennett, 2007)

Project Mobilization Phase

Before installation work may start at the project site, a number of tasks must be finished after
the contractor is chosen. A number of bonds, permits, and insurances must be obtained. It is
necessary to create a detailed schedule for the construction tasks. It is necessary to transform
the cost estimate into a project budget and set up a mechanism for monitoring real project

costs. The jobsite needs to be organized with areas designated for temporary structures and
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services, delivery routes, storage facilities, and site security. It is necessary to start the
process of acquiring the tools and materials that will be used in the project, as well as to
make plans for the other crucial resource—Iabor. This phase is now complete, and the actual
field construction may now start. (Lawrence Bennett, 2007)

Project Operations Phase

In this phase, the duties fall under three categories: resource management, monitoring and
control. communication, management, and documentation. There are five crucial
components to controlling and monitoring the work. To evaluate whether the project is on
schedule or not, actual schedule progress must be compared to the project program; if not,
steps must be made to try to bring the program back into compliance. The cost status must
also be examined to determine how actual performance stacks up against the budget. Quality
management, which ensures that the work conforms with the technical requirements
contained in the contract agreements, is an equally crucial component of monitoring and
control. Additionally, the contractor must manage the work in a safe manner while

minimizing any negative effects on the environment. (Lawrence Bennett, 2007)

3. 1. 4 Project Constraint

Every project is bound in a unique way, frequently by its goals for scope, timing, and budget.
The triple constraint or “iron triangle” is a term used in project management to describe these
restrictions. A project manager must balance the often-incompatible goals of scope, time,
and cost in order to achieve a successful project. There has been a lot of research in the
domain of project management, but little of it has focused on quality management. Quality
has received less attention than time, money, and scope. But quality now is included as a
primary parameter; in this way, "iron triangle "time, budget, and scope quality comes.
(Schwalbe 2016).

e Scope: What tasks are involved in the project? What special deliverable, service, or
outcome does the client or sponsor anticipate from the project? How will the scope's
validity be checked? (Schwalbe, 2016).

e Time: What is the project timetable and how long should it take to complete? How
will the team monitor the execution of the actual schedule? Who has the authority to

authorize schedule changes? (Schwalbe, 2016).
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e Cost: What should the project's completion cost be? How much does the project
cost? How will the expense be monitored? Who has the authority to approve budget
changes? (Schwalbe 2016).

Scope

Features, Functionainty

Quality

7 N\

Cost lfime

Resources, Budget (Schedule)

Figure 2: Project management triple constraints or iron triangle. (Schwalbe 2016).

3. 1. 5 Project Quality

The concept of "Zero Defect,” first introduced by Philip Crosby in 1989, guarantees that
"there is no waste occurring in a project.” The idea contributes to the improvement of project
processes and the enhancement of quality by identifying waste in the project, including any
unneeded processes, ineffective tools, and workers. It is necessary to remove anything that
will not help the project. Additionally, the zero-defect theory is the idea of satisfying the
requirements correctly the first time around in order to reduce the cost and time involved in
the project management process. (Crosby, 1989)., In his list of four standards for quality

management, which are:

» Conformity to project specifications is a sign of quality.

» We can reach acceptable quality by avoiding errors.

» Zero Defect is the quality performance criterion, and

» The cost of quality is the most significant performance metric.

However, others contend that employing the zero-defect principle is insufficiently effective.
Meanwhile, others have made great efforts to demonstrate the viability of the zero-defect
idea, stressing that it does not, in reality, entail perfection but rather that reducing waste and
making sure things are done correctly the first time ensures the highest levels of quality for
the project. (Crosbhy, 1989).
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Techniques, procedures, and approaches all fall under quality management. Project quality
management, according to (Herman Steyn, 2008), focuses primarily on planning and control,
whereas quality assurance is seen as a program that incorporates both planning and quality
control. The Shewhart cycle, also known as the Plan-Do-Check-Act cycle, was mentioned
by the author in relation to these project quality processes. The entire project management
team must carefully design these processes since quality assurance is defined as the "Do"
element and quality control as the "Check Act" element. The phrase "Failure mode and effect
analysis" (FMEA) is used to describe a procedure that is done to discover technical system
breakdowns and is well suited to risk management in general. Hazards associated to
technical concerns are addressed by quality management approaches, although non-technical

risks are also addressed by the standard risk management approach. (Ghadi, Mashael, 2022)

Plan
Develop plan for
improvement

Act
Adopt the change
or abandon it?

e
o @O » /

Review the B Implementation
effectiveness of the

Study and analyze
the results
obtamed

measures

Figure 3: Shewhart cycle / PDCA cycle (Ghadi, Mashael, 2022)

Overall, these findings showed that quality cannot be separated from other facets of project
management as is stressed in project quality management. The use of the failure mode and
effect analysis technique demonstrates the close connection between risk management and
quality control techniques. analyzed the “"Zero Defect” idea, one of the most well-known
quality theories. (Ghadi, Mashael, 2022)

3. 1. 6 Project Functional Structure
Executive managers and different expert vice presidents must report to the executive director

in a hierarchical system. Workers only carry out tasks that are specific to their line of work.
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In the traditional functional structure, there is a hierarchy with one obvious superior for each
employee. At the top level, employees are divided into specialties including production,
marketing, engineering, and accounting. The functional units that are centered on a particular
specialty, such mechanical and electrical engineering, can be further separated into. In a
functional organization, each department will carry out its project work independently of
other departments. (PMBOK guide- 5" edition.)

Project Chief
Coordination \ Executive
P lalintinlinlininlinlinliolialls fuliainielielilnliniliel -
t [ | A
I Functional Functional Functional |
v Manager Manager Manager F)
-

--—-’

Figure 4: Functional structure of a project of an organization. (PMBOK guide - 5th
edition.)

3. 1. 7 Matrix Structure

Depending on the relative balance of authority and influence between functional and project
managers, matrix organizations can be categorized as weak, balanced, or strong. The project
manager's position is more akin to that of a coordinator or expediter in weak matrix
organizations, which nonetheless retain many of the traits of a functional organization. In
addition to serving as staff assistant and communications coordinator, a project expediter.
Decisions cannot be made or carried out by the expediter directly. Project managers are given
some authority, some decision-making ability, and are required to answer to a higher-level
management. Strong matrix organizations have many traits with projectized organizations,
including the presence of full-time project managers with significant power and full-time

administrative employees for projects. (Harrison, 2017)
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Figure 6: Balanced matrix organization (PMBOK guide- 5th edition).
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Figure 7: Strong matrix organization (PMBOK guide - 5th edition).
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3. 1. 8 Participants on the project:
All those participating in the project or whose participation in the project will in some way
influence them are the actors (participants), or stakeholders. (Schwalbe 2016).

The contracting authority project, project users, and project owners are typically included in
the team that is authorized to engage in the project, according to Schwalbe (2016).
Participants are also frequently able to influence the project (Schwalbe 2016) and adds that

the following people are involved in the project:

e The project's client (contractor): an organization that demands the project be carried
out specifically.

e Sponsor of the project (owner): His word is typically the most important factor when
making decisions.

e Suppliers for the project: The company that assures it will fulfill the demands of the
contractual authority.

Significant Positions in the Project Team

(Schwalbe 2016) states that, “People are the primary driving force behind the project, and
they depend on the shape that a particular project takes when they are placed in suitable
temporary organizational structures related to the project." The team's principal duty is to

oversee the project.

Manager

One of the most crucial traits for a project manager is a broad knowledge base. Working
together with the project's participants and, most important of all, the project owner is the

project manager's responsibility. (Schwalbe, 2016).

Table 1: Essential characteristics of a project manager (Schwalbe, 2016)

1 | Personnel skills

2 |Leadership

3 |Listening

4 |Integrity, ethical behavior, principles

5 |The art of creating trust

6 |Verbal communication

7 | The art of team building

8 | Conflict resolution and management

9  |Critical thinking, problem solving

10 |Understanding and balancing priorities
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Additionally, respondents were asked which abilities and competences they thought were

most crucial in certain project scenarios (Schwalbe, 2016) :

Large Project: The most crucial factors were leadership, pertinent experience, planning

skills, people skills, verbal communication, and team-building abilities.

Projects with a high degree of uncertainty: Need the greatest risk management,

expectation management, leadership, planning, and interpersonal skills.

Innovative Project: The most crucial traits were vision, goal setting, self-assurance,

expectation management, listening skills, leadership, and people skills.

In general, a leader encourages others to work for long-term goals and broad objectives while
concentrating on the short term. A manager frequently works with the ongoing intricacies of
achieving certain goals. The position of both leader and manager, however, is frequently
assumed by project managers.

Reliability of Output

"The guarantor of the project output is the bearer of responsibility for correctly, on schedule,
and within budget developed output (product) of the project to be consistent with the project
aim and the ensuing projected benefits." The guarantor is often in charge of achieving the
necessary goals. In some situations, a single individual can fulfill the responsibilities of both
the project manager and the output guarantee. (PMBOK guide - 5™ edition)

3.2 Traditional Methodologies

For projects with defined goals and objectives, a clear way for achieving them from the start,
and a low amount of uncertainty, the conventional approach is better suitable. It is
anticipated that few adjustments will be made, and customers or other project beneficiaries
are not required to participate at any point in the process. Moreover, some research contend
that this strategy is more effective when dealing with large projects or businesses where the

project team exhibits inexperience or has a high staff turnover.
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Source: “The adoption of project management methodologies and tools by NGDOs: A mixed

methods perspective”, Journal of Business Research, 2019

An established manner "to think about projects and their management” is anticipated by the
traditional approach to project management. For instance, the PMBOK and other
comparable methods (such as PRINCE2 and APMBOK) adopt a conventional project

management approach that emphasizes standardization of procedures to ensure “its
robustness and applicability to a wide variety of projects from the smallest and simplest to

the largest and most complex."

Source: “The adoption of project management methodologies and tools by NGDOs: A mixed

methods perspective”, Journal of Business Research,2019

3. 2. 1 Waterfall Methodology

The Waterfall method was created by Winston Royce in 1970, adopted by software project
managers, and improved via the application of lessons discovered throughout software
projects. The Waterfall technique gave rise to modern project management approaches like
PRINCE2 and PMBOK, which are the most used in Europe and North America today
(Harrison, 2017). The Waterfall method views a project as a linear process made up of a
number of fundamental sequential steps, each of which must be officially verified before
progressing to the next level. This approach helps to reduce the complexity of an
implementation process. (Harkirat Kaur Aroral, 2021).

The Waterfall systems development life cycle, also known as the Waterfall model or
Waterfall technique, was one of the earliest development life cycles established and is still
commonly used today for system development. Winston Royce refined the Waterfall model
in 1970 by including a feedback loop so that each stage within the model could be carefully
evaluated. Herbert D. Benington had first recommended that software be improved in phases
back in 1956. For being more straightforward than other models of the systems development
life cycle, the Waterfall model is praised by many academics, who also claim that it has
helped other system development life cycles. Over time, the nomenclature for waterfall steps
has changed, but still divides into five different sections: conception of the system, analysis

of the system, design of the system, coding, and testing. (Harkirat Kaur Aroral, 2021).
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The Waterfall model is a sequential software development method in which development is
viewed as flowing ever-decreasingly downwards (much like a waterfall) via a set of steps
that must be completed in order to properly construct a computer program. The Waterfall
model specifies a number of parallel stages that must be finished one after the other, with
the transition to the subsequent phase occurring only after the completion of the phase before
it. This is why the Waterfall model is recursive, allowing each stage to be improved upon
indefinitely. The fundamental steps of the waterfall methodology are the analysis phase, in
which the software development process is analyzed, the design phase, in which the design
of the software is chosen, the implementation phase, in which the steps are put into action,
the testing phase, in which the software is tested, and the maintenance phase, in which the
output is refined. (Bassil, 2012).

Royce first introduced the waterfall model, a software development life cycle model, in the
1970s. Projects used the waterfall method of software development prior to the advent of
agile software development. The waterfall technique worked like a sequence of logical steps,
with development moving naturally from one to the next. The fundamental presumption was
that in order for the software to be planned, developed, and tested, the requirements had to
be established in advance (Gray & Larson, 2017). The waterfall model is a sequential
software development method that advances downhill, like a cascade (Bassil, 2012). It lists
numerous sequential steps that must be finished one after the other, and it only moves on to
the next phase once the one before it has been fully completed.
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Figure 8: Waterfall approach. (Bassil 2012)
Waterfall Method’s Phases

Analysis Phase

Also known as software requirement specifications (SRS), the analysis phase is a
comprehensive description of the behavior of the program that will be produced. Both
functional and non-functional requirements should be defined at this phase by the business
analyst. Purpose, scope, viewpoint, and functions are only a few examples of functional
requirements.

User traits, program features, and database needs. Contrarily, nonfunctional requirements
cover restrictions, limits, and specifications for how the software must be designed and run.
It possesses traits like dependability, scalability, testability, performance, and adherence to

quality standards, among others. (Kaur, 2021)

Design Phase

The planning and problem-solving steps involved in creating a software solution are
included in the design phase. Accordingly, the plan for a solution will be defined by the
software developers and designers, and it will comprise things like algorithm design,
software architecture design, logical diagram scheme, data structure description, etc.
Software design is the subject of the current phase, which also involves more design work.
(Kaur, 2021)
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Phase of Implementation:

This describes the knowledge of business needs and the design and development of those
requirements into a reliable execution program, database, or website. From where the
database and text files were built, this is where the actual code is written and compiled into
a working program. It basically refers to the transformation of the process phase into the

manufacturing phase. (Kaur, 2021)

Phase of Testing:

Also referred to as verification and validation, this phase is a procedure for ensuring that the
software expectations match the original performance and specifications and serve the
intended purpose. Verification is the process of evaluating software to see if it meets the
requirements that were set forth at the beginning. On the other side, validation describes the
process of assessing the software both during and after the development phase to determine
that it fulfills the stated criteria. The problems and system flaws are identified at this phase,

and they are fixed and redefined appropriately. (Kaur, 2021)

Maintenance Phase:

The maintenance phase entails the actions taken to alter a software solution after it has been
delivered and deployed in order to enhance output, fix mistakes, and boost performance and
quality. This can also involve adapting software to its surroundings, addressing new user

requirements, boosting dependability, etc. (Kaur, 2021)

(Harrison, 2017) states that, the circumstances under which the waterfall model is applied
e After the preceding phase is complete, the subsequent phase's outputs are utilized as
inputs in the subsequent phase, which is carried out in a sequential manner.
e If we are provided the phases' order in advance, we are able to produce a high-quality
output.

¢ An alternative sequence of steps may not ensure a better outcome.
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3. 2. 2 Spiral Model

In order to combine the benefits of top-down and bottom-up approaches, the spiral model is
a software development process that incorporates components of both design and prototype
in phases. Due to its status as a meta-model, it may be utilized by other models. It also puts
a lot of emphasis on assessing risks and lowering project risk. This may be done by dividing
a project down into smaller pieces, which makes changes easier to make during the
development process and gives the chance to assess risks and balance the pros and
disadvantages of continuing the project across its whole life cycle. As a result, the
development team has the opportunity to draw fresh conclusions from the first iteration (via
a risk analysis process). Until the program is prepared for the installation and maintenance
phase, the team will also continue to add functionality for new requirements in ever-
increasing "spirals". Each iteration before the final output is referred to under this approach
as an application prototype. (Adel & Abdullah, 2015)

A quick summary of the phases of the Spiral model is provided in the steps below (Adel &
Abdullah 2015):

e The first part of the process is planning:
which involves understanding the needs of the system through ongoing contact between the
system analysts and the consumers.

e Risk Analysis:
In this stage, a procedure is used to find potential risks and workarounds. This phase ends
with the creation of a prototype.

e Development/Engineering:
During this stage, testing and the creation of the program take place.

e Evaluation Phase:
Before moving on to the following spiral or round, the client is given the opportunity to
assess the project's results during this phase.
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Figure 9: Spiral Model of the software process. (Barry W. Boehm, 1988)

The model is most beneficial to the project team. Early issue detection will be increasing the
project completed successfully and on time. Minor issue, but if we wanted to know exactly
when it happens, it also provides. The current state of the project, quality is primarily
determined by the skill level of the team working on the project. However, because the
planning is built on the waterfall model, it is still challenging to include new features in the
future approach. (saykol, 2012).
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Table 2: Strengths and Weaknesses Comparison of Waterfall, Spiral (Adel, 2015)

Model/feature | Strengths Weaknesses When to Use
Waterfall + Easy to understand and implement. ¢ All requirements must be known upfront | ¢ When quality is more
*  Widely used and known. ¢ Inflexible. important than cost or
¢ Define before design, and design before ¢ Backing up to solve mistakes is difficult, schedule.
coding. once an application is in ¢ When requirements
¢ Being a linear model, it is very simple to the testing stage, it is very difficult to go are very well known,
implement. back and change something that was not clear, and fixed.
¢  Works well on mature products and provides well-thought out in the concept stage. s New version of existing
structure to inexperienced teams. ¢ A non-documentation deliverable only product is needed.
¢ Minimizes planning overhead. produced at the final phase. ¢ Porting an existing
*  Phases are processed and completed one at a ¢ Client may not be clear about what they producl to a new
time. want and what is needed. platform
o Customers may have little opportunity to
preview the system until it may be too
late.
o Itis not a preferred model for complex
and object-oriented projects.
¢ High amounts of risk and uncertainty,
thus, small changes or errors that arise in
the completed software may cause a lot
of problems.
Spiral *  High amount of risk analysis. * Cost involved in this model is usually *  For medium to high-
¢ Software is produced carly in the software life high. risk projects.
cycle. e Risk assessment expertise is required.
¢ Strong approval and documentation control. ¢  Amount documentation required in ¢ When risk evaluation
¢ Additional functionality can be added at a later intermediate stages makes management and costs
date. of a project very complex. are important.
¢ Project monitoring is very easy and effective. ¢ Time spent for evaluating risks for small
* Concerned people of a project can carly review or low-risk projects may be too large. *  When significant
each phase and each loop as well because of e Time spent for planning, resetting changes are expected.

3. 2. 3 Rational Unified Process (RUP):

The Unified Process (UP) groups all activities, including modeling, into workflows and

carries them out incrementally and iteratively. Figure 10 shows the UP's lifetime.

The following are some of the UP's most important characteristics (Awad, 2005):

= |t makes advantage of a component-based design to build a system that is simple to

extend, encourages software reuse, and is readily comprehendible. The tool

frequently used to manage projects involving object-oriented programming.

= Employs diagrammatic notation to express its code in visual modeling applications

like UML, to enable those who are less technically adept but may have a better

understanding of the issue to contribute more.

= |t has been discovered that managing requirements through use-cases and scenarios

is a very efficient way to both capture functional needs and aid in keeping an eye

on the expected behaviors of the system.

= Design is gradual and iterative; this lowers the risk profile of the project, allowing

for more customer feedback, and aids in developers' concentration.

= |n asoftware project, confirming software quality is crucial. Planning quality
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control and evaluation that is integrated throughout the whole process and involves

every team member is helped by UP.
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Figure 10: Unified Process Lifecycle (Awad 2005)

3. 2. 4 Iterative and Incremental Model

This model iteratively mixes components from the waterfall model. Additionally, each linear
sequence results in software deliverable increments. The first increment, which is the core
product, addresses the fundamental criteria; nevertheless, many supplemental features (some
known, some unknown) are still not achievable at this iteration. A partial implementation of
a whole system is created using this paradigm. Then, it gradually incorporates more
functions. As a result, until all intended features are realized, each successive release will
add a function to the preceding one. (Adel & Abdullah 2015).

3.2.5 IPMA

The International Project Management Association is the full name of the approach of
IPMA. Acts in union with several members spread throughout various continents. Members
of the IPMA create project management competencies. The technigue focuses on evaluating
project managers' knowledge and abilities. Tests are used to assess knowledge and skills,

and as a result, the manager is certified. Each candidate for certification has their



examinations examined by qualified individuals. Technical, behavioral, and contextual

competencies, among others. (Jan Bartoska, Radka Svobodova , 2011)

3.2.6 PMI

A non-profit organization with a worldwide impact, the Project Management Institute (PMI)
brings together members working in project, program, or portfolio professions. (Kabeyi, M.
J. B. 2019)

The business brings together specialists from throughout the world. With the use of standards
and qualifications, PMI offers its members the chance to further their careers in project
management-related fields. The PMBOK Guide, which outlines the key tenets of the
approach, serves as its foundation. The PMBOK Guide defines five primary process
categories, as was stated at the outset. Each of the aforementioned process categories is
defined separately as a project management independent component. At reality, they
frequently overlap, either during the whole project or in certain project stages. The project's
end result, which is what the assigned groups will produce, will bind them together. (Kabeyi,
M. J. B. 2019)

There are ten "knowledge areas," or groupings, that make up the total of forty-seven project
management procedures that are defined by the PMI standard (Knowledge Areas). Every
knowledge group embodies a complex collection of ideas, expressions, and actions that
come together to form a profession, a project management area of study, and a field of
specialty. (Kabeyi, M. J. B. 2019)

3.2.7 Prince 2

Prior until now, information technology projects were managed using the Prince2 model.
But in Britain, project management was seen as a given approach that needed to be improved
since it had certain flaws. It was for instance, a frequent variability in the managers in charge
of supervising the project as well as the designers themselves, the lack of experience of the
new managers with the project's management of the teams, or the lengthy period needed for
the orientation of new managers, which actually needed gaining the necessary experience,
the author write. (Haughey, D. 2021)
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The approach was primarily used in the state bureaucracy, but because it was so well-liked,
it has now been adopted by the private sector as well. European Union-sponsored initiatives
also use it. The document about the Structure of the Project Management Method of Prince2
contains the fundamentals of the methodology. The above document outlines the

fundamentals of project management during its course. (Haughey, D. 2021)

3. 2. 8 Pros and Cons of Traditional Methodologies (Martin, Thesing, Feldmann,
2021)

The Traditional Methodology for Project Management is a comprehensive approach for
managing ongoing projects that includes initiating, planning, carrying out, monitoring,
controlling, and closing. It works well for projects that can be finished in a single step-by-
step process. It successfully completes the project's delivery in a timely manner and on a
tight budget.

Pros:

e Cost Effective

Since traditional project management makes projects easier to execute. Because of
this, they probably complete more quickly and effectively fulfill the deadline. The
likelihood of running into flaws, mistakes, or complicated issues during the project's
planning, designing, testing, and final execution is extremely low.

For smaller, sequential initiatives, the businesses gladly choose the traditional
methodology. They need fewer resources, less time, and fewer developers to finish.
Because the businesses don't need to utilize expensive gear and technology to do

such tasks, it is also less expensive.

e Effective for Innovative Projects
For larger and more complicated projects, communication and distance become
important obstacles. Traditional projects are often smaller and simpler, making them
ideal for distant work. As a result, these projects may be created by a variety of
individuals and the challenges can be overcome with less communication.

e Itissequential
The traditional technique is simple to follow because of its sequential patterns. The

development of the successive projects doesn't need many changes. The best
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possibilities to complete the project on time and in accordance with all other
requirements are probably present if professionals follow to the evolving strategy.
Additionally, the sequence facilitates management and development.

Smaller projects with clear and understood needs are best suited for the traditional
model. Every phase in the conventional methodology has a beginning and a finish,
making it adaptable for stakeholders and clients to be updated on progress. Prior
targeted planning and preparation on design and requirements decreases the risk of
mistakes and delays while creating code.

The sequential process necessitates accurate documentation for each stage, which
improves comprehension of the code's and evaluation's underlying logic. This order

sets up the correct pathways are for stakeholder to gain knowledge of a specific stage.

Faster Time Around

No matter where they are during the product lifecycle, many companies consistently
struggle with the issue of being disappointed in day-to-day tasks and neglecting
initiatives that might help the company expand. It squanders time, money, and
resources. Projects using traditional methodologies don't need to be changed much
that much because they are sequential. They are supplied on schedule as a result.

Increasing customer satisfaction

Traditional Projects don't require too much complexity to complete in order to satisfy
the client. Every project management technique places a strong priority on customer
satisfaction. The needs of the customer are carefully considered during the whole
development process. The client is informed of every step of the process, receives
confidential feedback, and has each demand given priority.

The traditional model seems to be the ideal method to adopt if the customer is clear
about the demands of the technology that will be built since it uses a progressive

approach and objectives are made apparent in the very first phase.
Training is not necessary

The traditional project management method is flexible since it doesn't require any

training or prior experience to start projects. The conventional technique is a rigorous
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Cons:

model as well, but it is simple to manage and improve due to its clear deliverables
and evaluations.

Secured

Neither any project is ever completely risk-free, but the type and complexity of the
project will most likely determine how the risks will affect the overall success of the
endeavor. Larger projects will necessitate higher levels of collaboration to evaluate
the additional technical and business requirements.

Security and privacy are guaranteed by traditional project management. While the
software is being executed from beginning to end, it supports a strong security

mechanism.

Easy to change
Short development cycles allow for the basic project design to be changed as needed

once the project begins with a straightforward design.

Efficiency

The ideal project management approach and the project's successful completion
foster strong client relationships that will benefit future projects. Additionally, the
team benefits from accumulating expertise and experience to manage difficult and
technical tasks. It's best suited to projects created in challenging situations when

speedy outcomes are required.

Slow

If any client's needs are unclear, the development will be delayed. Because traditional
project management's sequential paradigm makes modifications challenging,
Changes might throw the development process out of order, delaying the next stage

until the last one is finished.

No customer’s central focus point
The customer's input doesn't always have a lot of room in the development process.
Until the task is complete, the customers are not engaged or accepting of the full

development process. It will be a time-wasting occurrence if it does not meet the
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needs of the client. It is currently too late to assess the product's marketing
responsibility in the finalization stage.

The lack of authority

Individual subcontractors are in charge of managing the development process. There
isn't a single, core source of dynamic teamwork and leadership.

Time Management
Traditional methodologies are vulnerable to the problem of time management since

there isn't enough cooperation, unity, and mutual growth amongst participants.

Lack of Observation
Traditional Methodology doesn't leave much room for the application of novel
concepts. The sequential approach does not allow for ongoing evolution. You are

limited to just following the steps.

Lack of Co-ordination
The subcontractors work individually rather than as a single dynamic team. No effort
is made to create harmonious relationships, participation, and commitment to the

progress. Coordination problems can seriously hinder progress and cause delays.

Basic efficiency
Every subcontractor just considers their own work and abilities. When something
bad happens, there isn't a mutual defense and problem-solving effort. In traditional

project management, there is no collaboration or dream work.

No Fluent Change
It is likely difficult, time-consuming, and costly to go back and make changes to an
application once it has entered the testing stage. To put any changes into action, you

sometimes have to start over.
Risk-involved and difficult development

When consumers and other stakeholders are unsure of their requirements at first,

waterfall software development could not only begin until all important info and
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requirements have been gathered. Because of this, the conventional strategy leaves
little room for client feedback and a final product that is specifically tailored.
Additionally, it is a paradigm that cannot be used to construct complicated, large-
scale, object-oriented projects.

3.3 Agile Methodologies

Agile is a general phrase that encompasses iterative software development methods that
adhere to the principles of the Manifesto for Agile Software Development. Agile software
development approaches are created to adapt to the demands of the project and the company.
Agile is a set of tools and best practices that support development organizations in
concentrating on effectiveness, collaboration, quality, and the production of customer values
rather than describing a particular technique. (Sondra, Kristin 2015)

Agile project management first came into use as a result of the frequent failure of traditional
approaches and the inadequate and ineffective circumstances of present projects. Agile
techniques enable quick solution generation and requirement-driven adaptation. During the
1990s, the technique really started to take shape. They also take into account the idea that
the best method to create a system is to move swiftly and then, if necessary, modify it to suit
the needs of the client. (Sondra, Kristin 2015)

Cooperation and communication are the foundations of an agile methodology. Only the
necessary tightening is being done by the project team at this time. The development of an
agile manifesto, which itself is controlled by the following principles, was a prerequisite for
the advent of the agile methodology. (Sondra, Kristin 2015)
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Table 3: Agile value explained (Sondra, Kristin 2015)

Value

Definition

Implementation
Example

Individuals and
interactions over
processes and tools.

It is more important to
focus on the contributions
that each person brings

to the team and the trust
and communicarion thar
exists within the team
rather than the adherence
to process or the use of
elaborate tools.

People are more
effective when they can
talk and work together
face-to-face. Reduce
barriers that inhibit
people’s ability to get
together.

Working software
over comprehensive
documentation.

Software product
development is a creative
activity thar is difficult to
fully envision through the
use of static documents.
By creating working code
thart customers can try, you
will get betrer feedback
than you would when
customers imagine using
the documents alone.

Rather than exchanging
documents such as

test plans and product
specifications, Agile
teams should build
limited capability
versions of the product
that customers and
business users can
actually try before
signing off on them.

Customer collaboration
aver contract
negotiarion.

It is more important that
the customer become
intimately involved with
the product development
team than to focus on the
terms and condirions of
the project.

Specific project
timelines are difficult
to predict and commirt
to. Instead, an Agile
project should focus on
regular interaction with
customers for feedback
and work with them to
adjust the timelines as
the project progresses.

Responding to change
over following a plan.

The only thing most teams
can be certain about when
they start a project is that
something will change.
Agile teams must be able
ro respond and adapr to
regular change rather than
sticking to a plan that was
created at the beginning of
a project or an iteration.

Product requirements
are prioritized at

the beginning of the
iterations rather than
the team agreeing to all
product requirements
at the beginning of a
project.

Agile Principles (Sondra, Kristin 2015)

The project does not become more agile by utilizing one of the existing techniques. These
outlined criteria must be followed for a project to be deemed agile. (Sondra, Kristin 2015)
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I. Consistent Deliveries

The project team only concentrates on a small portion of the overall scope in to avoid
scattered work from happening and to make it possible to track the gradual increase in the
proportion of the product that has been completed. Project products are released slowly over
time in the form of temporary intervals, with each improvement serving as a distinct

functional unit.

Il.  The Iterative Approach

The mentioned steps must be supplied in equal-length stages and must not extend beyond a
predetermined "time-box." A short one interval is thought to be sufficient.

1.  Multidisciplinary Teams
Despite having various areas of expertise, team members must cooperate with one another
due to the restricted time available for each particular sub-output. Testers and programmers

are two examples.

IV.  Customer Participation

The client must be accessible for the whole project. He must cooperate in a limited way
based on the quantity of modifications, continually improve the needs, and be able to give
feedback.

V. Routine Evaluation of Requirements (scope)

Due to the challenging concept of the project's final form, required methods are implemented

to ensure that regular input and new issues may be caught under time constraints.

Agile Behavior

Meaningful task distribution among the project team's members and their drive to produce
results in the best way possible. (Sondra, Kristin 2015)

3. 3.1 Pros and Cons of Agile Methodology

The agile methodology was motivated by the drawbacks of traditional software development
project management techniques rather than being a specific technology. The flaws with the
waterfall methodology are fixed by agile. Agile is a better technique, specifically, for
creating software in the face of uncertainty. Agile is a particularly strong fit for projects
where there is a lot of uncertainty regarding the type of product you are producing, who

might require it, how often they might even want to charge for it, and how they may want it
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to appear and function. Agile gives people the freedom to make adjustments when they are

necessary, which is one of its finest qualities.

A firm can benefit from agile software development's faster turnaround times, better required

stakeholders, and on-demand deployment. The risk of the original planning becoming

outdated increases as the project progresses. (Martin, Thesing, Feldmann, 2021)

Pros:

Unity

working together as a cohesive team with the client, team leads, project managers,
and developers to continuously focus on technical quality and design agility. (Martin,
Thesing, Feldmann, 2021)

Communication
According to agile software development, effective communication is the most
effective way to provide data to and among a development team. (Martin, Thesing,
Feldmann, 2021)

Teamwork
Agile technique emphasizes collaboration. Agile project management fosters a
positive work environment for the group by allowing them to collaborate freely and

support one another. (Martin, Thesing, Feldmann, 2021)

Sustainability

Sustainable progress is ensured through agile software development. The sponsors
and developers are capable of maintaining the project's development and execution
moving along smoothly. (Martin, Thesing, Feldmann, 2021)

Software development of life cycle of Agile methodology

Instead of employing a sequential design process, the agile methodology employs a
constant change, user friendliness, and progress. Shorter planning cycles were
designed and continually evaluated to ensure the change was successfully
implemented. The backlog is calculated by the ongoing change, which also refines

development. Agile is the ideal application method for larger projects, however
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Cons:

managing such huge programs may be challenging. Additionally, because it is the
most crucial component of the agile value chain in scrum projects, quality
improvement procedures are strictly adhered to in every sprint to guarantee the
generated product is faultless. Together, the client and the developers figure out how
to adjust to any change that occurs throughout the project. (Martin, Thesing,
Feldmann, 2021)

Customer’s Feedback

The agile technique prioritizes user friendliness, progress, and rapid change in place
of a sequential design process. In order to guarantee that the change was properly
implemented, short iterative cycles were created and regularly assessed. The
continual change, which also improves development, determines the backlog. Larger
projects are the perfect fit for agile, yet managing such massive initiatives may be
difficult.

Additionally, quality improvement methods are closely followed in every sprint to
ensure the created product is flawless as it is the most important aspect of the agile
production chain in scrum projects. The customer and the developers work together
to determine how to respond to any change that arises during the project. (Martin,
Thesing, Feldmann, 2021)

Popularity of Agile Approach

In the modern marketplace, it's critical for businesses to advance quickly and nimbly.
The business may be frustrated that IT doesn't seem to comprehend what they want
and whines when revisions are required right even before project is due. It's unlikely
that most businesses will receive multimillion dollar government bailouts.

A company that specializes in application development will take on this task and,
after a series of revisions, provide an application that satisfies all client and statutory
requirements. The big management consulting companies offer a wide range of

services, sometimes with an international focus. (Martin, Thesing, Feldmann, 2021)

Project Development

The most important aspect of creating effective software is customer interaction.

43



The foundation of the agile approach is customer participation since the whole
project is created in accordance with the specifications provided by the customers.
Therefore, the project development will turn sequence if the client representative is
unclear about the product characteristics. (sharma, 2012)

e Missing Documentation
Although the least amount of documentation speeds up development as an obvious
benefit of the agile technique, it is a major drawback for developers. Due to the
project deadline, it is not viable to keep the comprehensive documentation of design
and construction in this situation since the internal design is constantly changing
based on user needs after each iteration. Therefore, because there is less information
accessible, it is highly challenging for new developers who joining the development
team later to comprehend the real process used to construct the product. (sharma,
2012)

e Better Adapted to Management than Developers
The agile technique aids management in making choices on software development,
setting expectations for developers, and establishing deadlines. However, it is quite
challenging for the basic developers to keep up with the constantly changing
environment and constantly updating the design and code depending on urgent needs.
(sharma, 2012)

3. 3. 2 Feature Driven Development (FDD)

A general model is first developed, then two-week iterations are performed. Individual utility
properties are designed and put into operation at this stage. A helpful feature may be thought
of as a little accomplishment that serves the needs of the consumer. This outcome, along
with future versions, is clear, quantifiable, and actionable. The technique focuses on creating
new software in an object-oriented way. (A. Buchalcevova, 2009)

3. 3. 3 Extreme Programming (XP)

It is a fairly structured technique that is appropriate for small to medium company teams
who want to create software but cannot define a definite brief. The key lies in standard
software development procedures but goes beyond those procedures. What may be

considered to be demonstrated will be utilized to a great amount. For instance, if testing is
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successful, all developers and clients will continue testing; if simplicity is successful, the

most basic solution that can yet function will be created. (A. Buchalcevova, 2009)

Project tracing

New
Requirements requirements
< B Acceptance

User Iteration ug
Requirements ——»  Planning *’( Development testing
(Iteration) —

Iteration plan
Latest developed
version

New user Release of  the
Prionty Effort estimation requirements latest version
checking

Figure 11: Process of agile methodology using extreme programing. (sharma, 2012)

3. 3.4 Kanban

Software development is not covered by Kanban. To utilize Kanban, the program must
already be under development. Although it isn't explicitly an agile approach, it might be
added to an agile methodology. And this so "Kanban board™ is the most crucial component.
This chalkboard has columns that are separated by lines. One header appears in each column:
must be completed, is being done, and done. The appropriate columns are then filled with
task cards. The board might be physical or electronic. A physical whiteboard's drawback is
that the entire team must constantly assemble in front of it. (Turner,2019)

Backlog To Do Ongoing Done
F D B A
E (¢

Figure 12: Example of Kanban Board. (Turner,2019)
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3.3.5Scrum

There have been around one dozen Agile techniques in use right now. The most well-known
of these is the scrum framework. Increasing feedback mechanisms and responding to it are
what lead to agility. The Scrum methodology promotes quick feedback loops, reduces risk,
and speeds up return on investment (ROI). Three roles are necessary for Scrum, namely the
Product Owner (PO), Scrum Master, and Team Member. The product manager is a function
that some businesses have that is not included in the scrum paradigm but is highly crucial to
the success of the team (PM). The project manager (PM) is in charge of developing a vision
for this product's design, also known as the product roadmap, as well as how it will function
in the market and how it will be financed. This vision should serve as motivation for
everyone to show up to work each morning. Eventually, the vision becomes a backlog. The
backlog is a collection of tasks that must be completed in order to make the aspirations a
reality. Almost anything may be added to the queue, including risks, non-functional and
functional needs, faults, technical debt, and improvement requests. There is only one
restriction: Backlog items must be presented in (non-technical) commercial terms.
(McKenna 2016)

BACKLOG

OO0m NN
[ 1]
|

PRIORITY

Figure 13: An Example of Backlog. (McKenna 2016)
Scrum Team

A Scrum Team is a small group of individuals that make up the basic unit of Scrum. A
Product Owner, a Scrum Master, and developers make up the Scrum Team. There are no
hierarchies or sub-teams inside a Scrum Team. It is a team of experts that work well together

and are committed to achieving the Product Goal.

Scrum Teams have cross-functional, which means that each member possesses the

knowledge and abilities required to provide value each Sprint. They also self-manage, which
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means they determine internally who performs what, when, and how. The Scrum Team,
usually consisting of 10 or fewer members, is both small enough to be flexible and yet big
enough to finish meaningful work during a Sprint. Smaller teams tend to communicate better
and work more effectively, according to our research. If Scrum Teams get too big, they
should think about splitting up into many strong Scrum Teams that are all working on the
same project. As a result, they ought to have the same Product Owner, Product Goal, and

Product Backlog.

The Scrum Team is in charge of all tasks linked to the product, including stakeholder
participation, verification, upkeep, operation, experiment, research and development and any
other necessary tasks. The organization has given them the tools and authority to handle their
own job. The concentration and consistency of the Scrum Team are improved by performing

in Sprints at a high-performance level.

Every Sprint, the complete Scrum Team is responsible for producing a worthwhile, practical
increment. The developers, the product owner, and the scrum master are the three members
of the scrum team whose roles are specifically defined by scrum. (SCHWABER, et al.,
2020).

User Stories

A brief customer description is typically expressed as follows: "Like (kind of user), I wish
to (some aim) to (some reason)." User stories were once merely written as comments, but
they are now a key component of agile management. The specifications are being written in
such a way that the development team and the client will both fully comprehend them. Every

user experience must follow the following principles (McKenna 2016):

e Individuality - A user narrative should only address one presumption.

e Benefit - The specifications under development must offer some sort of advantage.

e Predictability - it shouldn't be very detailed, or the team will struggle to follow it
could anticipate how much work there would be.

e Testability - the attributes that make functionality possible are identified.
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Scrum Board

User stories that have been divided into smaller portions are shown on the Scrum board, also
known as the Scrum bulletin board. They are fairly thorough; thus, they are not included in
the backlog. The message board has segmented, and tasks are completed in accordance with
user stories. It should be noted that after someone completes an activity, it will be transferred
toward the "In Progress"” column. The task should be finished at the following team meeting,
at which point the note will be changed to such "Done" column. The board might potentially
have more columns added to it, but it shouldnt get too crowded or complicated.
(SCHWABER, et al., 2020).

Stories s??:-r;d In progress Done
=
== =
Staory #3 Task B | Task D I

Figure 14: Scrum board (SCHWABER, et al., 2020).
Product Owner
The Product Owner is responsible for increasing the value of the finished product that the
Scrum Team produces. It is possible for businesses, Scrum Teams, and people to implement
this in quite different ways. The Product Owner is however responsible for the creation and

effective communication of Product Backlog items:

e The development and explicit communication of the Product Goal. purchasing things
from the Product Backlog; and
e Ensuring that Product Backlog is clear, understandable, and transparent.
e The Product Owner can carry out the aforementioned tasks themselves or assign the
job to others. Nevertheless, the Product Owner is still responsible.
The whole organization needs to respect the decisions of Product Owners for them to
flourish. These choices may be seen in the Product Backlog's content and hierarchy, as well

as in the inspectable increment during the Sprint Review.
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This same Product Owner is an individual, not a group. Numerous stakeholders' demands
may be represented by the product owner mostly in product backlog. Those who desire to
alter the Product Backlog may try to encourage the Product Owner to do so. (SCHWABER,
et al., 2020).

Scrum Master

Setting up Scrum according to the Scrum Guide's definition is the responsibility of the Scrum
Master. They achieve this by assisting everyone in the Scrum Team and the company in
understanding Scrum theory and practice. The efficiency of the Scrum Team is the Scrum
Master's responsibility. They achieve this through facilitating the Scrum Team's practice
improvement inside the Scrum framework. True leaders who support the Scrum Team as well
as the greater company are Scrum Masters. (SCHWABER, et al., 2020).

The Scrum Master assists the Scrum Team in a number of ways, such as

= mentoring the members of the team in self-management and cross-functionality,

= assisting the Scrum Team in concentrating on producing high-value increments that
adhere to the Definition of Done,

= causing obstacles to the Scrum Team's progress to be removed, and

= ensuring that the Scrum Team meets its goals. (SCHWABER, et al., 2020).

The Product Owner is assisted by the Scrum Master in a number of ways, including:

= Assisting the Scrum Team members understand the need for simple and
straightforward Product Backlog items

= Finding methods for efficient Product Goal concept and Product Backlog
management.

= Establishing conceptual production planning for a dynamic environment; and

= Boosting stakeholder collaboration as demanded or necessary. (SCHWABER, et al.,
2020).

The Scrum Master assists the organization in a variety of ways, such as:

= Leading, educating, and coaching the organization in the adoption of Scrum;
= Planning and advising Scrum deployments within the organization;
= Aiding staff members and stakeholders in comprehending and putting into practice an

empirical approach for complex work.
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= Reduces barriers between stake - holders and Scrum Teams. (SCHWABER, et al.,
2020).

3. 3. 6 Monitoring the Project’s Progress

The ability to judge whether or not anything needs to be edited is essential during the software
development process. The measures designed for this aid in the proper evaluation. Frequently,
the so-called Burndown diagram is the measure utilized in SCRUM development. The below

figure illustrates the number of tasks that need to be finished in proportion to the sprint's phase.

It may be used to evaluate how well the tasks in the sprint backlog are really being performed.
On The dependent variable, Day, is a corresponding independent variable to the X-axis.
Remaining work, which may be specified as a particular amount or a percentage (relatively)
(absolutely). This line graph-style illustration shows the percentage of the backlog that has
already been completed. (Erne, 2022)

Project XYZ Iteration 1 Burn Down

[ Ideal Tasks Remaining
W Actual Tasks Remaining

Sum of Task Estimates (days)

0 ] 10 15 20
eration Timeline (days) End

Figure 15: Burndown diagram (Erne, 2022)

The graph also displays an optimal straight line to make the differences between the real track
and the ideal one easy to see. In order to develop a standard method of quantifying the
remaining work, the Burndown diagram must be believable in order to be used to infer
information about the sprint's stage. The number of tasks and projects in the backlog, typically
corresponds to the number of tasks left in the current sprint, may be used to quantify either.
The approach is more straightforward, but since not all activities are equally challenging, it
confuses the diagram and has negative effects. This drawback may be mitigated by carefully

selecting tasks for the sprint backlog so that their total complexity complies with a certain
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criterion and by thinking when creating the sprint backlog. Using techniques that gauge the
overall amount of effort, the Burndown diagram's objectivity can be improved. Each activity
has a number appended to it to indicate how difficult and intricate it is. The following criteria
can be employed to assess effort. For example, in the case-

- The SCRUM Master will create a scale of difficulty for internal evaluation and uses it to
determine the number of each task.

- Users measure a task's difficulty in man-hours, which is how long it takes.

The Sprint backlog is constructed only with tasks considered in this manner such that the
burden of the entire backlog is almost constant. Meetings, communication, and, finally but still
not least, a backup that will assist in the case that things do not go as planned, must all be

considered in these measurements, it is important to remember. (Erne, 2022)

3. 3.7 Sprint

Iterations is one of the primary tools used in agile methodologies, and in Scrum they are
referred to as sprints. In essence, they state that the development process will be divided into
sprints, and that at the conclusion of each sprint, the team must present the client with a
finished product or a completed component. Because of this, the team receives feedback
from the client on the product and will be directed by any criticisms he may have throughout
the following Sprint. Sprints shouldn't be too lengthy, according to the popular view. The
entire development process will go more quickly if the sprint is quick.

A design sprint combines elements of the scientific approach and the design process with
the agile perspective. There are five distinct phases in a design sprint. (Banfield, Todd, Wax
2015)

Table 4: Five distinct phases in a design sprint. (Banfield, Todd, Wax 2015)

0. | Prepare (Get ready)

1. | Understand (review background and user insights)
2. | Diverge (brainstorm what's possible)

3. | Converge (rank solutions, pick one)

4. | Prototype (create a minimum viable concept)

Test (observe what's effective for users)

w

6. | lterate...to another design sprint, or a Lean and Agile build process such as Scrum or
Continuous Delivery/Extreme Programming

A design sprint lowers the likelihood of errors occurring later on and produces visioned

targets the team may use to gauge its progress. (Banfield, Todd, Wax 2015)
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A sprint is one of several iterative cycles that occur repeatedly during in the software
development process with the aim of producing an application that can be executed and
tested and on which the user may ultimately decide whether or not to rely. The sprint is
designed before the outset, including what the material will also be and how it needs to be
decided. Implementing the tasks that are most crucial to the program and are given the
highest priority comes first. Tasks are removed again from Sprint Backlog by developers.
(SCHWABER, et al., 2020).

The backlog may be thought of as a list of unfinished jobs that have been broken down into
user stories that need to be integrated into the system. The approach consists of two main
backlogs. The first one is referred to as the Product Backlog and includes a comprehensive
list of user stories along with extra details (such as status and priority). The Sprint Backlog,
a subset of it, comprises a number of user stories that will be addressed during the anticipated
sprint. Tasks cannot be updated towards the sprint backlog once a sprint has begun, and the

necessary modifications are made to the product backlog. (SCHWABER, et al., 2020).

DAILY SCRUM
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v

v v

= v

Figure 16: SCRUM methodology-based software development cycle (McKenna 2016)

Sprint Planning
By outlining the tasks to be completed during the Sprint, Sprint Planning kicks off the Sprint.
The collective efforts of the whole Scrum Team went towards creating the final plan.
The Product Owner makes sure everyone is ready to address the most crucial things on the
Product Backlog and how they relate to the Products Goal. In order to get input, the Team
Members might even invite other persons to Sprint Planning. (SCHWABER, et al., 2020).
The following topics are addressed by sprint planning:

» What makes this Sprint worthwhile?
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The Product Owner suggests ways to improve the product's worth and usefulness during the
current Sprint.
The entire Scrum Team then works together to create any Sprint Goal that explains to
stakeholders why it is that the Sprint is important. Before Sprint Planning is finished, overall
Sprint Goal must always be decided upon.

» What can be accomplished during this sprint?
The Developers choose things from of the Product Backlog to include during the current
Sprint after consulting with the Product Owner. During this process, the Scrum Team may
improve these elements, which boosts confidence and comprehension.
It may be difficult to decide how much can be accomplished in a Sprint. However, the more
information the Developers have on their previous performance, forthcoming capability, and
Definition of Done, the more assured they will be about their predictions for Sprint.

» How will the selected job be completed?
The Developer plan the tasks required to produce an Increment that satisfies the Concept of
Done for each chosen Product Backlog item. This is frequently accomplished by breaking
down tasks from the Product Backlog into shorter work items that last one day or fewer. The
Developers have complete control over how this is carried out. Nobody else instructs them
on how to convert things from the product backlog into measurements of value.
(SCHWABER, et al., 2020).

3. 3. 8 Meetings and Procedures

Scrum Daily

The goal of such Daily Scrum is just to review the Sprint Goal's progress and modify the
Sprint Backlog as necessary to change the forthcoming planned work. The Scrum Team's
developers meet for 15 minutes every day for the Daily Scrum. It takes happen each working
day during the Sprint in the same place and time to minimize complication. If somehow the
Product Owner or Scrum Master are working actively on items mostly in Sprint Backlog,
users participate as Developers. As long as each Daily Scrum concentrates on progress
towards to the Sprint Goal and generates an effective action plan for the following day of
work, the Developers are free to choose whichever structure and methodologies they wish.

This fosters concentration and enhances self-control.
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Daily Scrums increase communication, spot obstacles, encourage speedy decision-making,
which obviates the need for more meetings. The Daily Scrum doesn't represent the only
opportunity for developers to modify their strategy. They frequently get together during the
day to have more in-depth talks about how to modify or re-plan the remainder of the Sprint's
work. (SCHWABER, et al., 2020)

Sprint Review

The Scrum Team and stakeholders evaluate what was achieved in the Sprint and examine
what changed in their environment throughout the event. On the basis of this knowledge,
participants decide together what to do next. To take advantage of fresh possibilities, the
Product Backlog may even be modified. The Scrum Team must always avoid from

converting the Sprint Review only into a presentation as it is a working session.

For a one-month Sprint, the Sprint Review is the second-to-last event and also is timeboxed
to a maximum duration of four hours. The event is often shorter for Sprints that are shorter.
(SCHWABER, et al., 2020).

Sprint Retrospective

The Sprint Retrospective's goal is to develop strategies for raising quality and efficacy. The
Scrum Team evaluates the performance of the previous Sprint in terms of people,
interactions, procedures, tools, and their concept of doneness. Examined components
frequently change depending on the job domain. The assumptions that misled them are
discovered, and their roots are investigated. The Scrum Team talks on what worked
effectively during the Sprint, what didn't work well, and how problems were fixed (or not).
The most beneficial adjustments are chosen by the Scrum Team to increase efficiency. The
most significant changes are made as quickly as feasible. They could even be incorporated
into the following sprint's backlog. The Sprint comes to an end with the Sprint Retrospective.
For a Sprint that lasts one month, it must be timeboxed to a maximal of three hours. The
event is often shorter for Sprints that are shorter. (SCHWABER, et al., 2020).
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Figure 17: Process of developing agile approach using scrum. (sharma, 2012)

3.4 Comparison Between Traditional and Agile Methodologies

Traditional techniques are distinguished by their meticulous, sequential defining procedures.
Their utilization requires that the project's direction and scope be carefully planned in
advance and that substantial changes from of the plan are not anticipated. Team members
concentrate solely on their assigned tasks since their responsibilities are well defined.
Extensive paperwork and the requirement for approval at all decision-making levels for
every necessary modification are problems with traditional approaches as well. The
previously noted detail, however, gives these techniques structure, certainty, and
predictability. These approaches are appropriate for larger-scale initiatives that may be

geographically dispersed. (Awad, 2005)

The agile methodology is built on general flexibility, which is necessary in particular for
software development, because progress of which cannot be completely characterized, and
when we just have a general notion of the final product. capable of quickly adapting to
changes and client demands, with whom strong collaboration is formed throughout the
project. They are attempting to cut out pointless red tape and concentrate mainly on the
documentation which will help them achieve their objective, which is to provide high-quality
software. The customer receives continuous outputs so they may choose how to proceed
with development. (Awad, 2005).
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Figure 18: Waterfall and Agile models. (Park & Cho, 2022)

Design

The link among agile and more competent methods of development and the triple constraint
is a pretty straightforward approach to comprehend the differences between the two.

The project team generates the customer's needs and distributes them to the timeframe and
estimated costs in the conventional idea, which results in a plan. The scope is the factor that
matters most to the project owner. The project frequently experiences delays and expense

increases in order to complete it.

In agile projects, the order is reversed. We are not quite certain of the final product's shape
at this point. The range is constantly being expanded and modified. This is why it starts off
with a set structure of expenses and duration. The objective is to deliver a project to the client
that will have the greatest added value feasible. The image below demonstrates these facts.
(Buchalcevova,2009)

Traditional Agile

Scope Time Cost

Variable

Time Cost Scope

Figure 19: Comparison of traditional and agile methodology through triple constraint.
(own)
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Table 5: Some of the typical differences between Agile and Traditional methodologies.
(JanKopia,2019)

Project Agile Methodology Traditional Methodology
Characteristics

Customer # Stake- | Often / Constant Feedback-Loops Rare / Milestone-based
holder interac-

tions

Team responsibil- | Empowerment of team and team Usually low, responsibility lays in man-

ity decision making, intrinsic motiva- agement
tion of team members

Planning Based on self-managed teams and | Complex project planning, estimations,
incremental short sprints, experi- and requirement documents
mentation

Learning Constant learning of new methods, | Learning is secondary and behind de-
technologies, exchange fined project goals

Time for delivery  Rapid Prototyping, quick working Long delivery time after finishing the
parts /products as early as possible | production

4 Practical Part

The actual work contains the examination of two IT projects that have previously been
finished and the formulation of methodology suggestions that will influence how far the
project accelerates in the future. For projects, it shall be specified why a certain technique
should be used. Understanding when traditional or agile project management approaches are
appropriate for IT projects is the aim of this effort. Because proper technique selection will
lower the probability of project failure in the future and prevent unnecessary money waste.
Both projects follow the same format: initially, a company that executes a certain IT project
will be introduced. The project sponsor is then introduced, and the project's contents are

explained.

The information gathered and the customer's needs will be used to decide the structure of
the next step-by-step process. Methodology will be used to provide the grounds for the
conclusion in favor. Following that, the process will be described and an approximate
description of the project management will be given. For this project, it is less significant
how the project was managed than the factors that influenced the choice of this technique.
To avoid interfering with the business' operations, certain important material was

purposefully deleted.
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NN IT HUB

For the commercial partners in Europe, “NN IT HUB” develops enterprise software. In fact,
“NN IT HUB”., the IT division of the parent company of the NN Group of insurance
company, is an IT firm that develops all enterprise-related software on its own as a software

provider company.

Since NN Group is mainly an insurance or asset management company, it is “NN Group”

itself that uses “NN IT HUB.” 's software to secure all of its clients' data.

The foundation of the business is trust, and they approach you as a partner in an endeavor to
create a long-lasting connection with the client. In addition to realizing the partner's vision,
the objective is to create any potential improvements with the help of a highly skilled team.
Cooperation is unlikely to occur if the customer's aim doesn't make sense, particularly from

an economic standpoint.

The offered services can be arranged using three teams. The first team called "Solaris" is
composed of strategy services. Research, analytics, and other services are examples of the
team's offerings. The firm offers creative services, which are provided by the "Aptitude”
team, in the form of information graphics, digital design, print design, video, and other
creative mediums. Search engine optimization, sometimes known as "Polar," is the last team
and entails modifying websites so that search engines will find them more easily. Project

management plays a key role in this.

4.1 Project 1 — Traditional Methodology Driven

Implemented with Waterfall Methodology

“NN Group” company had to offer a smart system of each client's financial policy data as
well as the working process of workers with yearly vacation, bonus, etc., a mobile
application must be built for both clients and employees. And the project has been designed

using waterfall approach.
The reasons of using waterfall methodology behind this project are as follows:

» At the start of the project, requirements from stakeholders and customers are
gathered, analyzed and a sequential project plan is then developed to take those needs

into account.
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» The overall time required for app development was anticipated to be five months,
and a specific, confidential budget was also established.

» The project's objective is quite straightforward, the requirements are fully defined,
and it is only a simple project plan for the organization.

Therefore, the waterfall methodology steps for this project are as follows:
Requirements:

The primary stage according to the waterfall approach is that all customer needs are gathered
at the outset of the project, allowing for uninterrupted planning of following stages all the
way through to the completion of the final product. All needs are gathered throughout this

waterfall management phase, it is predicted.
Design:

The logical design and physical design subphases were the ideal ways to divide the
company’s mobile app project's design phase. The logical design subphase is when theories
and brainstorms for potential solutions are conducted. Those conceptual frameworks and

concepts are translated into tangible requirements during the physical design process.
Implementation:

Programmers are developed real code during the implementation phase by assimilating the

requirements and specifications from the preceding phases.
Verification:

Clients and employees established initial needs. Once all criteria were met and approved by

clients, the finished product was then handed to the end users.
Maintenance:

During the maintenance phase, the customer routinely uses the product and finds defects,
insufficient features, and other production-related mistakes. The production team makes

these adjustments as necessary until the customer is completely satisfied.
Project Sponsor

Despite the fact that the "NN Group™ has ten more registered branches around Europe, the
"NN IT HUB." of the "NN Group" in the Czech Republic has declared a selection control
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over the layout of the visual components of webpages that have previously been built.
However, "NN IT HUB." was initially chosen to design the graphical user interface for the
mobile application, and in the end, "NN IT HUB." was chosen for the entire project, from
the project proposal through the production and launch stage with the customer's feedback

by "NN Group." Due to the well-defined needs, users expected wide-ranging options.

4. 1. 1 Methodology Selection

Project management was represented by a traditional methodology since it was a well-
defined procedure that could be repeated with no issues (Waterfall). The "NN Group"
designated its application design process on numerous times in the past, but this time, the
insurance company was expecting the desired outcome with predictable adjustments. The
fact that it was viewed as a smaller project, allowing for the creation of a more precise
estimate, also benefited in the selection. The decision of the "NN IT HUB." team was
supported in reality by the identification of a qualified team. Part of the selection process
included a sharply defined scope. The mentioned points made it feasible to create a thorough
plan as well as an estimated timeline and work schedule. The chosen team were familiar
with what to accomplish, what to anticipate from it, and what they had to concentrate on
because they had already worked on projects of this type of several times in the past.
Production started implementing after the approval of the design and idea, along with a few
modifications for further acceptance.

4. 1. 2 Project Planning

Since it was a smaller project, the team framed it with the understanding that the scope could
be carefully planned. The sourcing paperwork, which was created by the designers, served
as the foundation for determining the scope. It had goals and specifications that had to be
achieved. The team was given a framework to follow that was associated to a mobile site.
The mobile application documentation was given back to the users with the hope that they
would provide feedback on any unique requirements that might be taken into account for
future adjustment. The entire project team generated these observations, which included
solutions for particular features as well as requirements that needed additional information.
There were a few minor issues with the app's connection to the database, but these will be
resolved during the scheme. A risk management plan was not made since it was not
anticipated that there would be significant changes from the plan. The WBS, which mostly

relies on terms and conditions that had previously undergone some changes, was used to
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calculate the scope estimate. The project schedule was represented graphically by a Gantt

chart. Mutual dependencies and connections between tasks were included in the schedule,

particularly those of the "finish to start" and "start to start" categories. For some activities,

lead times or delays are also added.

Task Name Start Date End Date Duration
(Day)
Gather Data 6/1/2020 6/12/2020 11
Create Charts 6/16/2020 6/22/2020 6
Create Budget 6/25/2020 7/10/2020 15
Write Proposal 7/12/2020 7/14/2020 2
Meet Stakeholders 7/17/2020 712412020 7
Create Plan 7/28/2020 8/13/2020 16
Design 8/14/2020 8/26/2020 12
Schedule Work 8/30/2020 9/5/2020 6
Implementation 9/15/2020 10/25/2020 40
Testing 10/27/2020 11/10/2020 14
Verification 11/13/2020 11/18/2020 5
Maintenance 11/20/2020 11/30/2020 10
GANTT CHART

Figure 20: Gantt chart for implementation of mobile application of “NN IT HUB”.
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Figure 23: Work breakdown (WBS) structure of mobile application of “NN IT HUB.”
(Figure 21: (A) & Figure 22: (B) together.

4. 1. 3 Project Realization

The project's real implementation officially started when the product backlog item document
was approved, and it was constructed as planned. The test environment, to which it had been
approached and a customer, was used to create the application. In this situation, the client
participated in both the tool's development and the app's goal fulfillment. The new web
portal may have been hosted on the business's server or by the customer themselves,
depending on their preference. The complete application was created using the Kotlin
language for android application, which are presently the most popular editorial platforms
for mobile applications and also for iOS application, swift programming language had been
developed. As a result, the " Mobile Application” was installed and set up, including basic
modules, for devices that supported the Android operating system and the iPhone. The
installation process itself then proceeded to define the site's structure, which was also subject
to its design components. Coding was used to create the design to guarantee a consistent
appearance throughout the major browsers, including Internet Explorer, Firefox, Chrome,
Opera, and Safari. The actual exchange of information with the database developer began in
the midst of the functionality realization phase. It was possible to suggest a design for the

tables and forms after defining the data that is contained in the database. A segment of
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functional acceptability testing came next when the database and website were connected,

and this is when the project could have been closed.

The project's final report was created during this phase, and after it was delivered and the

project was declared complete, it was considered to be officially finished.

Advantages of the Chosen Methodology

The advantage of the waterfall methodology is in making it possible to make estimates of
terms, scope, and resources that are more accurate, not just for this project but also in general.
The next step may be predicted because we are aware of the stage of the project, we are in.
In addition, the system provides clear introduction with the fewest alterations possible. The
production of website design prototypes combines the time between establishing
requirements and also by delivering the product. The project time estimate is not computed
with a significant amount of delay, nevertheless, based on how it was determined. Another
advantage is the necessity of understanding the entire project because moving on to the next
phase needs the outputs from the prior phase. The completion date of the site may be more

easily determined according to these factors, and it is also possible to estimate its cost.

4. 1. 4 Recommended Methodology

Although it would seem at first that this is a project that cannot fail, its initiation phase should
not be undervalued. There was no need to employ agile technique because all requirements
were provided with great specificity. The connection of the websites to an already-existing
database, about which the company had little knowledge, and which was dependent on the
performance of the new website, did, however, raise some minor doubts. This will help the
database developer in the future to better understand the problem with which the project was
begun. It was not anticipated that it could have a significant impact on how the project
evolved. This fact was further supported by the absence of information regarding potential
multitasking and their manner of funding in the project document, notably in the section
pertaining to the budget. The advice is to not undervalue the initial phase of initiation and
the subsequent phase of competency delineation, in this case between the database developer
and the development team.
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4.2 Project-2 Agile Methodology Driven

Nowadays, practically all insurance providers around the world provide one of these
applications and give customers a little discount for simply installing it. The insurance
business NN Group sought to introduce a similar application to stay competitive in the
market, particularly in Europe. They intended to create a project that would supply the
driving speed information because they were so focused on this named “Telematic App”.
This app like this fit into the tendency among insurance companies to base underwriting
decisions on behavior rather than just demographics. The software tracks customer's driving
behavior and gives customers a "save driving score." The insurance company say that if
somebody drives more safely, they can give the person behind them a bigger discount — up
to 20% off on the cost each year.

The "Telematics App," which must be downloaded and given location access on every
registered client's phone within seven days. It works to automatically identify when the client
will be driving and then provides a score for braking, acceleration, speeding, and cornering
when she/he will be done. It also provides detailed location data that tracks the client's
journey as they travel. The functionalities that currently offered for this application are the
number of approaches in response to the needs of the customers, end users, and market
demands. With this in mind, “NN IT HUB." added new ideas to the app while also combining
all currently available and requested customer functionalities. As a result, end users' needs
and budgets had been changed, requiring the hiring of more qualified employees in the
application development field. Due to all of these problems, the launch date for the
application was also being delayed. Therefore, it is evident that the Agile approach would

be best suit to guide this project.

A wide range of features of the app, including GPS data, distance traveled, accelerometer
access, time of the day, app usage data, individual device 1Ds, battery status, getting roadside
help, locating nearby repair and fuel facilities, car accident checklist, viewing policies,
making claims, checking the status of the claims, uploading images and connection
information for Bluetooth and Wi-Fi, driving speed, drivers unconsciousness level like
sleeping, listing song or having conversation over cell phone is transferred from the client's
phone to the company's servers via the app. Although it's unknown how long the company

stores the data or whether it has a process for deleting it from the company server.
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This data collecting is not only extensive, but it is also hard to refuse because insurance
would be more expensive each month for any of the customers doesn't use the app. Some
functionality of the app that was directly came through the agile methodology could not be
finished due to the team's limited collaboration with the agile methodology. Consequently,
app’s additional functionalities, which couldn’t be planned in advance and must be adjusted
as the project progresses. A fixed variable, namely time, was produced by the customer's
need that the website be completed within twenty months plus. Every sprint delivery has

seen an increase in functionality, providing the consumer with more value.
Project Sponsor

For “NN IT HUB. “It was crucial to develop an efficient marketing plan and support it with
a sizable budget as they wanted to compete successfully in this industry. Budget ought to be
sufficient to produce the results required to meet business objectives, that is why the
company followed the rules which is the marketing expenditure should be between two and
three times what it cost to produce the product for the best results. In other words, if the

budget for design and development is 1X, the marketing budget should be between 2X to 3X.

4. 2.1 Selection of Agile Methodology

Due to constantly changing needs from customers, end users, and the market, it was thought
appropriate to utilize an agile methodology because it was impossible to completely plan the
project in advance. This choice was also reinforced by the launch of "NN Group's" own
product, which will be solely dedicated for their own clients. other elements that helped with

the decision to use an agile strategy:

e At the start of development, specific requirements weren't known.

e The development team had the chance to meet in person and work with the
client's specifications.

e The client had the opportunity to work with a group he/she completely
trusted.

e The project was large to medium-sized, which took to accomplish twenty
months and three days, and was also divided into separate sections, each of

which was produced by thirteen to fifteen employees.
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e The project was sprint driven because each section had to be deliverable for
at least two weeks.
e There were product backlog items for upcoming sprints because the entire

project was completed with priority-based completed tasks.

Out of the numerous current agile approaches, SCRUM was selected. Because the customer
was their own client when it came to app development, they were able to meet their criteria
and adapt to the arrival of new capability, which made it feasible to react rapidly to changes
during the project that were anticipated. These requirements had to, however, fall within the
maximum permitted budget and finish date, which were increased subsequently after the
product launches. The entire development process was facilitated by the development team's
prior SCRUM meetings. The key SCRUM principles required to be explained to the client,

along with its responsibilities for the project.

4. 2. 2 Project Progress

When a meeting with the customer resulted in the creation of a framework list of the vehicle
insurance app's functional requirements, the project could be launched. The project team's
makeup could be established using the information that had been gathered. The meeting's
results included determining a ballpark cost estimate, a potential delivery date, familiarizing
with potential dangers to the project, and preparing ourselves to cope with them should they
materialize. Additionally, the customer was introduced to the SCRUM tenets and found them
to be agreeable. To fit the requirements of the project, the chosen technique was modified.
Evidently, in order to update the work progress, it was needed to have daily meetings
between product owner, manager, and analysts and also between developers, manager and

product owner.

The project team was made up of a development team that of five business analysts, three
backend developers, four frontend developers, and three testers. A Product Owner (who was
directly affiliated with the owner company) and SCRUM Master were on the team (he
himself was sometimes involved in the development of the application). Among the

interested people involved in the project but not actively working on it.

Usually, the daily meeting with the client (another business unit) was conducted through the
Microsoft Team Meeting application like "SpoC Call" meeting. The sprint length was
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determined to be two weeks because to the market's rapid change and the car insurance
application’s rapid development. It was able to respond to customer-defined improvements
because to the Sprint duration that was ultimately selected. This method of selecting the

Sprint's duration enabled us to adapt to changes that the administrator and customer had

defined.

Each completed Sprint was followed by a meeting of the entire team (the "sprint review
meeting"), where the review of the completed Sprint was conducted, and the next Sprint was
decided. Changes that might be made were also taken into consideration and scheduled for

the upcoming Sprints. Additionally, a maximum point difficulty of 50 points was established

for this project, up to which each Sprint had to fit.

4. 2. 3 Project Planning

For the clarity, I'll present the product backlog Items board with several sprints not all the
sprints were included in the table. And from this table | have selected the Sprint No. 92

course, whose objective was to develop a burndown diagram. So, The Sprint PBI and

Burndown diagrams are as follows:

Product Backlog Item(PBI)

N User Story Status Fsfinated _Sprilll Priority

Asa Want to be able So that Effort Number .
Administrator |fo see all the members access can keep the events happening records To Do 24 hours 80 1
Administrator |to upload company's policy customer remains update to company's rule's and regulation| In progress | 12 hours 89 9
Administrator |to measure average driving speed possible to make alert the driver through app Commited | 8 hours 01 4
Administrator |t track customer's current location known about the accidental issues Done 6 hours 88 3
Administrator |to show the discount & offers make clients inform about their benefit Dong 10 hours 87 10
Administrator |to see clients credential company keep client's data safe and usable Done 12 hours 87 2
Member to see the time of the day keep himself/herself updated with the time To Do 6 hours 85 15
Member change the contact details keep in touch with administrator Dong 20 hours 82 3
Member change the password can have access anvtime into the app Done 16 hours 85 6
Member place the claims get facilities with more value added app To Do 8 hours 22 18
Member to get nearby repair & fuel facilities avoid unwanted sifuation and keep staying safe In progress | 22 hours 20 30
Member to have battery status & distance traveled having well preparetion before outgoing with car vehicle To Do 10 hours 89 8
Administrator |generate current traffic status on current route |avoiding wastage of fime To Do 20 hours 28 i

Figure 24: PBI for the car Insurance mobile application. (own)
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Table 6: Sprint 92 product backlog for Burndown diagram. (own)

Sprint 92
As a Want to be able So that Priority
Member to place complain possible to have more useful 5
Member to check complain status having update about the feedback 2
Member to add suggestions increase communication between clients and company 1
Administrator response against customer claims clients priority proven 3
Administrator Jtake necessary actions for fullfillment of customer suggestions] work for customer satisfaction and app development 4

Burndown diagram - SPRINT - 92

=@= Real process Ideal course
100
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60
50
40
30

20

Day

Figure 25: Burndown Diagram for Sprint 92 (own)

Gantt Chart

| have also created Gantt chart for overall task of the car insurance mobile application of
“NN Groups”. Where I have tried to visualize the task completion time over the

accomplishment of the project namely “Telematics App”.
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Task Name Start Date End Date | Duration (Day)
Gathering market necessities 11/5/2019 1/12/2020 68
Define Initial specifications 1/15/2020 1/26/2020 11
Planning to meet project objectives 1/27/2020 3/22/2020 55
Requirement collection 3/26/2020 5/5/2020 40
Analyzing rough prototype 5/10/2020 6/24/2020 45
Development of automatic system 7/25/2020 9/18/2020 55
Testing automatic system 9/21/2020 10/25/2020 34
Integrate developed system 10/30/2020 1/29/2021 91
Testing the system 1/30/2021 6/8/2021 129
Demonstrating system to early birds 7/8/2021 10/10/2021 94
Launch the system 10/15/2021 12/20/2021 66

Gantt Chart For "Telematics app"

Gathering market necesities [ 11/52018 gg

Define Initial specifications 1152020 11
Planning to meet project objectives 12772020 55

Requirement collection 3/26/2020 40
Analyzing rough prototype 510/2020 45
Development of automatic system Ti25/2020 £
Testing automatic system 9/21/2020 34
Integrate developed system 10/30/2020 91
Testing the system Li30/2021 129

[Demenstrating system to early birds TIBI2021 94

Laumch the system 10/15/2021

Integrate devebiped  Testing automafic  Development of Planning fo meet
system system aufomatic system prototype collection project objectives
10/30/2020 92172020 7252020 5102020 32672020 1272020 1152020

55 45 40 55

Launch the system ™ Testing the system
Start (Date) 101182021 7182021 1302021

Duration 66 o 119 o1 k)

Figure 26: Gantt chart for car insurance mobile application. (own)

If the sprint was successful and every task in the backlog was finished, then the next sprint

would be scheduled. after all the sprints are completed, Manager at the Final Sprint Review

Meeting, the Product Owner and SCRUM Master presented the results.

In order to answer any queries that might have arisen, team members also took part in this

discussion. The functionality was also evaluated by testers during this meeting.

Other Sprints were also completed in similar manner, and the finished product was delivered

to the client.
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Benefits of Chosen Agile methodology:

It was necessary to continually add value to this project's existing product in order to bring
it into balance with the market and increase corporate efficiency. The outcome of a self-
directed project was made possible thanks to agile approach. The product was actually more
convenient and user-friendly as a result of this methodology's continual follow-up strategy
and attention to customers' changing requirements. Although it wasn't always practicable,

the team tried to incorporate user and customer feedback into the code.

Despite the fact that there were originally intended to be eleven Sprints, a fully operational
car insurance mobile application was produced in just 16. Changes and maintaining market
balance were the main causes of this growth. The project easily went over its given scheduled
delivery, but this minor overrun can be tolerated because the customer's expectations and

company's requirements were met, and they had consented to the exceedance.

Wireframe of Car Insurance Application System

Users/drivers can log in using mobile apps. Users can sign up/register using a local Wi-Fi
connection or with the assistance of a company specialist. Offline mode is also supported by
the application. For user identification, the mobile application can link via Bluetooth to a

detection system.

~ N\ D

o —_— o
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><]Welcome XXX ><]Welcome XXX
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Sign Up 9 Sign In
Registration with Mobile Connect with Bluetooth (OF line Mode)
Number/Driver License
Full Name Trun On Bluetooth
Pair Device (1oT)
Driver License
I I Connected GB
Mobile Number ®
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Choose Picture I I
I ] Passwors
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I | 1 don't have an account, Sign
O oeer
web connection. connect with wifi “#mew

Figure 27: wireframe of log in page environment. (own)
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5 Discussion and Result

For the First project

The first project was worthwhile to solve traditionally because it could be designed with
greater accuracy to plan and, consequently, estimate the expenditures that were crucial to
the selection process. Based on the precise project owner specifications, an analysis of the
project might have produced a more accurate estimate of how long the project would take,
how much it will cost, and what it will accomplish. The main idea behind traditional project
management, particularly Waterfall, can be summarized as follows: expectations are
established at the outset of the project and are carried out in accordance with those
expectations. If everything went as planned, Waterfall would be the best project management
methodology, Unfortunately, or perhaps even more so, changes will be present in real life.
In the case of the first project, the changes happened right when web pages were scheduled
to link to a database that had already been constructed. During the start phase, it was not
immediately clear who would perform this connection; it was just understood that it was
necessary. Upon learning of this fact, the client maintained its position, asserting that the
link is the responsibility of the development team on the supplier's side of the project. But
the supplier disagreed, arguing that since it wasn't explicitly stated in the documentation and
wasn't even charged for, it wasn't even covered by the cost.

Because the team had already committed to the implementation effort and it was in their best
interest to complete the project, the company did not want to cancel the contract because the
project was already halfway through implementation. In spite of the fact that it met all of the
customer's requirements, this caused the company to turn back, raising the costs of a project
that the customer was ultimately willing to pay for in full. There wouldn't be these conflicts
and the customer's expectations would be satisfied if this project had been managed agilely

from the start, but at a significantly higher cost.

For the second project

The second project was accomplished in an agile manner, specifically with the help of the
SCRUM methodology. The project's client was ready to place their cooperation in the
development team and had a major involvement in how the application was made. As a

result, the clients immediately became Product Owners, saving time and improving
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communication because they could make critical decisions by themselves using the company
survey tools provided on the company website. Due to the client's inability to provide more
detailed instructions, there were a lot of revisions made. It was a product for the providing
of information about the car insurance policy including all customer needs and
organizational requirements, which is closely related to some company website
functionalities, which could not be planned and made it impossible to make a more precise
estimate of costs and time. The SCRUM approach, which operates on the basis of changes
and can actively process changes, was chosen as a result. The methodology delivered exactly
what was anticipated in terms of meeting all consumer and business needs. Based on this
data, a table that outlines the benefits and drawbacks of the methodology in relation to

several factors can be created:

Table 7: Comparison of traditional and agile methodologies. (own)

Traditional Agile
Methodology Methodology
Responsibility of the project manager + -
Project development predictability
Individual performance in a team
Sticking to the plan
Product quality
Fast delivery of the product -
The ability of the team to work in a changing environment
Reacting to changes -
Cooperation to the customer -
Gaining trust -

Aspect

+ 1+ [+ [+

o+ |+ |+ |+

Based on these considerations, it cannot be argued that one approach is better than the other
and vice versa. Both approaches have their advantages and disadvantages. Rather, it would
be more appropriate to understand them as mutual supplements that suppress the
shortcomings of one or the other approach. Analyzing the project is immensely helpful in
deciding on the right methodology based on these questions:

1. Does the project require a precisely defined scope?
e Yes: Use Waterfall. Do not: Use an agile approach.
2. Does the project product need constant feedback from the customer?

e Yes: Use an agile approach. Do not: Use Waterfall
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3. s the speed of delivery of the project product more important than the quality of the
product?
e Yes: Use an agile approach. Do not: Use Waterfall.
4. Can the teamwork in a development environment and is it able to adapt?

e Yes: Use an agile approach. Do not: Use Waterfall.

6 Conclusion

The purpose of this work was to compare traditional and Agile project management
methodologies in a selected company in order to determine when and under what
circumstances it is preferable to utilize one. In the first portion of the experiment, we learned
the fundamental terms used in project management, and after that, the topic of project
management was introduced. An older method of project management, known as the
traditional approach, was first outlined. The agile approach, which included a number of
techniques, was then theoretically examined. SCRUM was chosen, and this examination was
done in greater detail. Two real-world IT projects were used to illustrate how to choose an
acceptable methodology. Due in large part to the availability of thorough documentation that
covered all functionalities, the first project was suitable to being solved traditionally. This
resulted in the project being able to be planned more precisely and have its scope defined
with clarity. The planned structure application has also already been given by the project’s
client. The second project was more suited for an agile approach to be solved, more
specifically using SCRUM, which anticipates changes. In this project, it was unclear exactly
how the implementation would go because the company also had some specifications for the
supply of a car insurance application that required some customization. Because it was
necessary to add new values to everything already present in the market in order to survive
in the real market competition. Therefore, it has been established that a method that is
properly chosen will increase the likelihood that the project will be completed successfully.
Additional resource savings will result from it (both financial, time and human). In
conclusion, it must be remembered that because each project is somewhat unique from the
others, it is impossible to determine exactly how to proceed with its development. The
evaluation of the complete situation is considered an effective situation, and only the tools
and activities that will develop the project and achieve project goals should be used. This is
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obviously not an easy task, and in order to accurately evaluate the situation, practice and

experience are more important than anything else.

Consent by,

Helena Dolakova

Project management, Lead.
helenadolakova@nn.cz

NN IT HUB

Karla Englise 6/3201, 150 00 Praha 5-Smichov

1. Project Name: Company Mobile application
Project manager: Lenka Burova

Date of approval: December 25, 2020

Project start date: June 1,2020

Project completion date: November 30, 2020

2.Project Name: Telematics App

Project manager: Alena Dinikova.

Date of approval: December 29. 2021
Project start date: November 11,2019
Project completion date: December 20, 2021
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