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Abstract

It is known that initially, during software development, the traditional methodology was used for all IT
projects and projects were often unsuccessful due to the rapid growth of the IT industry, and then agile
methodologies began to be developed. Traditional methods have some advantages over agile
methodologies, and mostly the most common traditional methodology is Waterfall. Given that it has
limitations in handling problems, such as unstructured code, team morale, poor visibility, lack of
communication between stakeholders and frequent prioritization of user requirements, it would not be
bad to use agile methodologies, which focus on working with users, continuous testing, refactoring and
incremental development. This paper deals with the comparison of methodologies in IT project
management based on other scientific research. Some of the mentioned methodologies are Scrum,
Kanban, Waterfall, etc. It was concluded that the agile Scrum methodology is mostly used in IT
companies, with the combination of several methodologies often appearing, due to the need for projects,
in order to eliminate the shortcomings of each methodology.

Keywords: agile; traditional; IT project; management; Scrum; Waterfall; Kanban;

1. Introduction

In order for projects to be successful in software engineering, good organization is needed.
Projects are more complex, so it is necessary to know some formal project management process.
It is important to manage the project in order to use resources efficiently, to have an even
division of labor, to form a plan that is implemented on time, with a predictable way of

execution and good and expected results.
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Projects are used in various industries, for example in construction, technology, materials and
the like. Project management is important in the information technology industry where new
user requirements change very quickly. In order for projects to succeed and to be managed in
the right way, the most important thing is to take care that the projects are as efficient as
possible, that they are implemented in a certain period of time with available resources and
within a certain budget. Methodologies in IT project management can be traditional and agile,
and the choice of some of them depends on the characteristics and nature of a particular project
(Vresk, 2020). Agile project management methods have been used for several years, mostly in
the IT profession. When deciding which project management method to use, the needs of the
stakeholders, the risks associated with the project, the size of the project, the costs and, of
course, the complexity of the project must be taken into account (Vladimirovich Orlov, et al.,
2021). This paper deals with the comparison of traditional and agile approaches based on
scientific literature and other studies and also comes to the conclusion which methodology is

most used in practice.

2. Research of methodology

2.1 Subject and problem of research

Since methodologies are important in project management, it is very important to decide on the
appropriate methodology and therefore the subject of research is to consider methodologies in
IT project management and select the most appropriate. The problem in this research is the
choice of methodology that would best suit the nature of a particular project. There are many
reasons to keep in mind when choosing, such as project duration, client requirements, budget,
etc. Managers must know the methodologies and know the benefits of each methodology. The
choice of methodology ensures the success of the project. A systematic review of the literature

can help project managers make this choice.
2.2 Research questions and Research goal

The aim of this research is to determine which methodology is most applied in practice, what
are the reasons and which combinations of existing methodologies are used. It can be presented

by the following research questions:

- RQ1: Which are the reasons for choosing agile and traditional methodologies?
- RQ2: Which methodology is most used?
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- RQ3: If combinations of multiple methodologies are used, which are those
combinations and what are the reasons for that?
- RQ4: What are the differences between Scrum, XP and Kanban?

3. Theoretical Consideration

"Project management is the application of tools, skills, techniques and knowledge in project
activities to meet project objectives or client requirements and their default scope™ (Vresk,
2020).There are several project management methodologies and some of them will be presented

in this section.
3.1 Traditional methodology

Traditional methods are applied in organizations in which fully defined projects are
implemented and plans are prepared in advance that aim to meet time, budget and project goals
(Vresk, 2020; Shenhar, & Dvir, 2007). Management itself is based on commands and controls,
communication is formal, the development model is based on a life cycle model. It is a matter
of complete planning, and the examination of the results comes at the end (Vresk, 2020;
Engelhardt, 2019). In the traditional method, user requirements are clearly defined at the
beginning of the project, and clients state their requirements at the very beginning of the project.

The teams are big. Projects take a long time (Vresk, 2020).
3.2 Waterfall method

The waterfall model was introduced by Royce in 1970 (Cocco, et al., 2011). It is the most
common method of traditional methods. The phases are as follows: requirements specification,
design, implementation / development, testing and maintenance (McCormick, 2012). The
project IT team spends a lot of time on the requirements specification phase, i.e planning and
design, and when the implementation / development phase starts, there are no additional
requirements, doubts or undefined parts. project or final result. For this reason, long-term
projects are suitable for access to the waterfall (Vresk, 2020; McCormick, 2012; Bhavsar, et
al., 2020;Andrei, et al., 2019).

3.3 Prince2

Prince2 is a traditional method called "Process driven" method that answers 'what' questions

and ‘why’, and in small quantities to the question of ‘how’. PRINCE2 developed by the UK
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government and more recently are the rights to the methodology in a public-private company
(Vresk, 2020).

3.4 Critical Path Method (CPM)

"The critical path method (CPM) is based on a logical, mathematical model of the project, the
basis of which lies in the optimal time required for an individual process in the project and the
simultaneous exploitation of the most economical available resources” (Antill & Woodhead,
1991). Its greatest advantage is in determining the sequence that does not have a time line
reserve (critical path) and in recognizing those sequences of activities that have them (Vresk,
2020).

3.5 Agile methodology

The Methods of agile software project management are guides for planning and control thereof
(Parker & del Monte, 2014). Some of the characteristics of IT projects have conditioned the
need to create new methodologies for efficient work on programming and software
development. Traditional approaches have not always been appropriate mostly because these
are projects that usually start without firm and unchanging specifications because frequent
changes are usually required, which also requires a different and more flexible approach. The
client is often unsure of what exactly he expects as a result, and through requests for change he
goes towards his goal. The client sometimes wants the process to go back to the previous stage
and certain changes to be made. The team working on software development should be ready
for constant changes and close cooperation with the client (Islam, 2013). Team cooperation,
good communication between team members as well as good communication with the client
are important in order to harmonize the wishes of the clients and the possibilities for achieving
results (Ahmad, et al., 2016). Agile software development methodologies emerged in the late
twentieth century where teamwork is key (Ahmad, et al., 2016; MiloSevi¢, 2018; Islam, 2013).
The term "agile” means the ability of a method to respond to frequent changes in requirements.
As the client has an insight into the prototype, he is able to define the requirements and explain
to the team what his requirements really are. With the agile method, the emphasis is on changes
that can be constant and thus increase the success of the project. It is better to make changes
periodically as needed because it is cheaper, than to make changes when the project is already
completed (Ahmad, et al., 2016; Milosevi¢, 2018; Islam, 2013; Vresk, 2020). In agile
methodologies, the project can move on the basis of one idea, and in the end result in something

different from the original idea (Vresk, 2020; Islam, 2013). Agile/Scrum and Extreme
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Programming (XP) are being widely used in companies to accomplish software development
projects (Barash, 2013; Garcia, et al., 2020; Venkatachalam, et al., 2017)

3.5.1 Scrum

Scrum is an iterative-incremental process and Scrum is the most common agile (Mahni¢, 2015;
Schwaber, 2004; Cocco, et al., 2011), approach (Stellman & Greene, 2017;Lei, et al., 2017,
Granulo, & Tanovi¢, 2019; Ingason, et al., 2013). The process contains a set of managerial
recommendations, but does not define the activities of the development process itself. It is often
used in combination with other software development processes. Scrum measures the output of

the future system after each iteration.

Roles in the Scrum methodology are product owner, development team, scrum master,
manager, client (Panteli¢, et al., 2020; Schwaber, & Beedle 2001; Laanti, 2013; Albarqi &
Qureshi, 2018; Fustik, 2017). The product owner (Terlecka, 2012; Venkatachalam, et al., 2017),
collects inputs from customers, end users and development team members then convert them
into requirements and evaluates them in terms of development priorities. He is responsible for
product development and delivery according to customer requirements. The development team
usually consists of five to ten members, some of whom are analysts, developers, designers and
testers. The team has autonomy in decision-making, as well as the freedom to provide the
product owner with ideas for product improvement. The Scrum Master should establish
mediations between product owners and members of the development team. Responsible for
the successful development of the final product and is responsible for the successful
implementation of the Scrum method on the project, providing continuous assistance and
support to members of the development team. The manager is responsible for the final decision
and participates in the process of setting goals and defining requirements. The client participates
in the process of generating requests and defining the functionality that the future system should
have and participates in the process of checking the obtained results and functionality, providing
feedback to the development team.

Software development work takes place in shorter cycles called sprints. After that, it is
necessary to continuously consult with the client, and after a certain cycle, an analysis and
review is performed, as well as any desired and necessary changes. Meetings are mandatory
before and after each sprint to determine if everything has been done as the client requests and
to determine if anything needs to change. The sprint can last up to a month (Ferrdo & Canedo,

2015; Brezo¢nik & Majer, 2016), and the result is an executive product (Pantelié, et al., 2020;
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Schwaber & Sutherland, 2020; Fustik, 2017). When planning a sprint, it is specified what needs
to be done within the sprint (Bhavsar, et al., 2020), i.e. what will be the result of the product
and how that result will be achieved. Daily meetings need to be held and they can last about
fifteen minutes. Each member of the team is obliged to submit a report by tomorrow's daily
meeting on the problems he noticed, on the work done the previous day and on the results he
plans to achieve (Panteli¢, et al., 2020; Abrahamsson, et al., 2002). The term Backlog is an
indispensable part of Scrum. There are Product Backlog and Sprint Backlog. The Product
Backlog is a list of all the characteristics of the end result that the team needs to develop in
order for the result to be satisfactory. The Sprint Backlog is a set of all the features provided by
the product owner along with the team that decided to develop in the Sprint that follows. The
characteristics themselves are taken from the product backlog, from which the functions are
taken over by priority (Vresk, 2020; Stellman & Greene, 2017). After a couple of years, the
second author (R&D Operations Manager in SI) and third author (CTO) felt that Scrum was

too rigid, did not scale, and was unsuitable for maintenance tasks (Sjeberg, et al., 2012).
3.5.2 Kanban

Kanban entered software development in 2004. Kanban is the second most famous agile method
(Moonden, 2011). Kanban is a method based on the term ‘just-in-time’ (Ahmad, et al., 2013).
The idea for this method came from three Toyota engineers (Ahmad, et al., 2018; Andrei, et al.,
2019), Kichiro Toyota, Eiji Toyoda and Taichi Ohno in the 1940s (Womack, et al., 1990;
Stellman & Greene, 2017; Moonden, 2011). "Kanban has five basic principles: visualize
workflow, limit workflow, measure and manage workflow, make process policies explicit, and
use models to identify improvements and opportunities" (Ahmad, et al., 2016). Sjeberg,
Johnsen and Solberg (2012) compared the use of Scrum and Kanban in a medium-sized firm
over a two-year period. Their findings show that with Kanban the number of weighted errors
was reduced by 10% and 11%, respectively, and productivity was improved by 21% for
implemented functions. Kanban focuses on communication, collaboration, and integration
between software developers, testers, and support teams, resulting in rapid software
development and continuous delivery to the client. Kanban in software development brings
visibility to work and improves work efficiency and throughput. Industrial practice has shown
that Kanban can reduce maintenance and development costs (Ahmad, et al., 2016). The basic
idea is that each organization implements the basic principles of Kanban in its own way, through
continuous learning from its own experiences. For this reason, there are no well-founded

guidelines for their effective implementation. Kanban philosophy is focused on reducing
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overall costs, improving the overall quality and quality of products delivered to customers,
shortening product delivery times and increasing customer satisfaction. One of the more
important ideas of the Kanban method is to eliminate excess. This is achieved by using Kanban
cards and Kanban boards to visualize how resources move through the production cycle. This
allows all participants to be fully involved in the process and helps managers to achieve a
surplus or deficit in production. Kanban allows organizations to start with their existing
workflow, slowly introducing changes over time to reach the desired level and achieve the
desired results. This can also be achieved by limiting work in progress (Work In Progress -
WIP). The activities encouraged are visualization, work in progress, workflow management,
clearly defined rules and feedback. Kanban systems use mechanisms such as the Kanban board
to visualize the work and the process that the work goes through. Several indicators of effective
visualization have been defined. Some of them are the point of obligation and the point of
delivery. The point of obligation arises when the work team agrees to perform a certain work
task (Panteli¢, et al., 2020). The delivery point is when the team delivers the work item to the
customer. Then, effective visualization is reflected in policies that determine which work
should be at a particular stage, and also in restrictions on work in progress. When the limits on
the amount of work in progress are determined system and use those limits to if you knew when
to start new process, workflow can be reduced and time reduced, improve quality and deliver
more often. The workflow should maximize value delivery, minimize wasted time, and be as
predictable as possible. Teams use empirical control through transparency, inspection and
adaptation to balance potentially conflicting goals and how they would not come at all. Clear
rules help explain the whole process and the different stages during the process. Rules should
be simple, well defined, visible, always applicable and such that can be easily changed.
Feedback is an essential element in any a system that seeks evolutionary change (Kniberg &
Skarin, 2010; Cocco, et al., 2011; Senapathi & Drury-Grogan, 2021; Santos, et al., 2018).

3.5.3 Differences between Scrum and Kanban

Both Scrum and Kanban belong to the Agile and Lean methods, where the focus is to respond
quickly to customer requests. Both are highly adaptable and based on highly collaborative and
self-managing teams. Kniberg and Skarin (2010) said that Scrum is more prescribed than
Kanban. Scrum prescribes the use of time iterations, Kanban does not. There is a difference
between Scrum and Kanban plates. Scrum has two modes: scheduling mode and operating
mode. The scrum board is used by teams to plan work before it actually starts. In planning

mode, teams share their work in sprints and assign story points to user stories to help plan which
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story goes into which sprint. In contrast, Kanban has no plan regime. Kanban uses the same
column-based interface as Scrum to track item status without organizing work into sprints
(Ahmad, et al., 2016). Sahota explains that Kanban can handle a large number of interruptions
in the project, support staff with specialized roles and different sets of skills. Kanban works
well for larger teams because the costs of communication and planning are lower. Scrum is
better at projects that require deep collaboration and innovation and works best with small
cross-functional teams and encourages general experts (Lei, et al., 2017; Ingason, et al., 2013;
Ahmad, et al., 2014; Nikitina & Kajko-Mattsson, 2011; Al-Baik & Miller, 2015; Sjeberg, et al.,
2012; Ahmad, et al., 2016; Fagarasan, 2021). Many companies previously using Scrum are
adopting Kanban due to its traits including transparency and limited work in progress (Ahmad,
et al., 2014; Nikitina & Kajko-Mattsson, 2011; Al-Baik, & Miller, 2015; Sjeberg, et al., 2012;
Ahmad, et al., 2016; Shafig & Inayat, 2017).

3.5.4 Extreme programming (XP)

With the Extreme programming method, the focus is on producing better quality software and
on more productive work of the development team. It was developed by Kent Beck and Ward
Channing in the mid-1980s. Beck added new principles and ways of applying to projects with
the application of the most important items, namely communication, simplicity, feedback and
courage (Pap, 2008). It is specific because it is used specifically for software development
(Beck & Andres, 2004). The principle of this method is that the client is a member of the team
and he defines the goals and priorities within the user units, in constant cooperation with the
team members in order for the development team to better understand the user requirements.
Development goes through short cycles that include the current iteration plan. The success of
the development process is measured by observing progress. All details of user units are
documented in the form of tests, to facilitate monitoring of progress and implemented
requirements. Productive code should be written by two programmers on one development unit.
One member writes the code while others check it and thus follow the implementation process.
It is desirable that roles change frequently in order to maintain a quality relationship among
members. The productive code is written to satisfy the test code. Developed software is the
collective property of team members. The essence of planning is in the division of
responsibilities between the user and the development team. The user decides which
functionalities the software should implement, and how much it costs. The system should be
designed as simple as possible with frequent refactoring. The biggest advantage of XP is that it

allows software development companies to save costs, frustrations and time by eliminating
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unproductive activities. It primarily seeks to reduce the risks associated with project failure,
and this allows developers to focus on coding. The construction of the XP software solution
process is realized through several development phases: research, planning, iteration
implementation, production, maintenance and completion (Mari¢, 2015; Tadi¢, 2005; Malik, et
al., 2019; Pap, 2008; Subih, et al., 2019).

According to the author (Malik, et al., 2019), the flexibility of agile methods is the most
important characteristic, whether it is Scrum, Extreme programming or other methods. They
state that one of the problems of agile methods is that complex projects, parts of agile methods,
such as meetings or phone calls, are necessary and which can be a problem in international
teams that have different time zones. Extreme programming puts more of its focus on software
development or best practices for its development, while setting aside, or less priority, best
practices in how to implement the entire project within a given budget and within defined
deadlines (Javanmard & Alian, 2015). To facilitate this application in larger projects of
complexity, it is recommended to use project management software where, according to the
authors (Fabac, et al., 2009), divisions into three categories of project management software,

process management software and software time tracking are possible (Vresk, 2020).

4. Empirical analysis and discussion

Based on research in one IT company, it was identified that respondents choose traditional
methods when they know exactly what needs to be done during the project, while agile methods
are more often chosen when only "rough™ requirements and goals are known. Traditional
methods are chosen even when the project cannot be divided into smaller parts, while agile
methodologies are chosen when flexibility is needed. It is important to emphasize that
traditional methods are chosen when the project client does not have the technical people to
check certain parts and is only interested in the final product, while agile methods are chosen
when changes are expected during the project and are common (Vresk, 2020). Livermore's
research (Livermore, 2008), shows that there was no significant correlation between team size
and the success of the implementation of methods in relation to them. He states that this is an
unexpected result, considering that a large number of researches on the mentioned topic
conclude that agile methods are less successful over larger teams. These results support the fact
that the methods, especially agile, are adaptable to different teams and situations. Their
flexibility is not only applicable here in terms of quick response to additional requests, but they

are also flexible in adapting to a team or project - team size, team role, sprint length (Vresk,
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2020). Agile methodologies are better than traditional ones because they can save money, time
and deliver quality products on time (Venkatachalam, et al., 2017). According to the authors
(Merzouk, et al., 2018), and their comparison of agile methods, when choosing the correct agile
method for a project, it is necessary to observe the size of the team, the project (Vresk, 2020).
In agile methodologies, user requirements are not clearly defined, only the end result is defined.
Teams are smaller than with traditional methodology. The client is involved in the whole project
from start to finish. The key is to have a team that works together. Communication is informal.
Agile methodologies are an iterative model (Vresk, 2020). In 2010 Forrester (Womack, et al.,
1990), reported results of their Global Developer Technographics Survey, which revealed that
35% of respondents used an agile, 21% an iterative, and 13% a waterfall development process,

while 31% did not use a formal process methodology (Mahni¢, 2014).

According to Rising and Janoff, (2000) and Schwaber (2004), the most widespread agile
method is Scrum. Pure Scrum is reported to be used by 54%, Scrum/XP Hybrid by 11%, and
Scrumban by 7% of respondents. However, one survey also revealed a rapid growth of the
number of Kanban users. Compared to 2011, Kanban and Kanban variants (Anderson, 2010;
Ladas, 2008), nearly doubled in 2012, mostly due to an uptick in Scrumban use (Mahnic, 2014).

As each method has its own characteristics and disadvantages, a stand-alone frame of Scrum or
Kanban or Waterfall cannot provide complete solutions to all challenges. Agile frameworks are
very suitable for large or medium range software project, where the project requirement is also
his Feasibility often changes over time, while waterfall is suitable for short-term projects and a
clear requirement in the initial phase of the project, can be predicts that project requirements
may not change during its life cycle until the final delivery of the project. The integration of
Scrum and Kanban with Waterfall provides a great strength to Software Engineering
Management (SEM) practices in the form Scrumbanfall. Scrumbanfall artifacts are the basis of
the framework in customer value form, documentation, workflow management, transparency,
augmentation and opportunity for Scrumbanfall team and other stakeholders (Bhavsar, et al.,
2020). Cocco et al (2011), developed a system dynamics model for the comparison of means
of simulation techniques for prescriptive approach using Scrum and Kanban on Waterfall in
2011, and evaluated that each of them have their own strengths and weaknesses and proposed
further research work on the combination of all them to resolve the agile software development
issue (Bhavsar, et al., 2020). In 2019, Mohan, Devisree and Kumar combined the rules of Scrum
with Kanban flexibility in the form of Scrumban and implemented in government sector

software application development that reduced the stress of overhead development and
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increased software efficient. Scrum, Kanban and Waterfall into Scrumbanfall which has a great
strength compared to stand alone framework and capabilities to answer the challenges of
software development and management practices like direct involvement of external
stakeholder into project requirement and analysis documentation; project planning, estimation
and tracker. Inaccurate estimation invites risks into project and unclear vision about software
product, which result into unexpected cost in the project for the software project owners or
software development organizations that bear the cost of project development (Bhavsar, et al.,
2020). In one paper authors analyzed the dynamic behavior of the adoption of Kanban and
Scrum, versus a traditional software development process such as the Waterfall approach. They
use a system dynamics model, based on the relationships between system variables, to assess
the relative benefits of the studied approaches. Kanban workflow was managed through an
effective control mechanism to limit the work in progress and minimize the lead time. One of
the advantages of this approach is that the work is better controlled, so that the effects of errors
is kept limited. On the contrary, in the Waterfall case often projects may fail to complete due
to the difficulty to correct errors, including errors in requirements (Cocco, et al., 2011). In
second study, the Kanban Wall Project can facilitate project review and execution and make
communication between stakeholders more efficient and effective. The combined use of Scrum
and Kanban has been flawless in this project and the new method has been successful from its
inception until now (Ingason, et al., 2013). One study showed that the size of the group more
adaptable in Kanban and XP than in Scrum, while the WIP (Limiting Work in Progress) size of
Scrum is one, two or one month in the sprint, but the assessment of Kanban and XP WIP is
relatively low (it can be as little as an hour cluster) (Saleh, et al., 2019; Cohn, 2007). In this
regard, Kanban permission organized preconditions from day to day and XP permits organized
necessities continuously, while preconditions must be organized based on the length of the run
during adoption Scrum . (Kanwal, et al., 2010; Beck & Fowler, 2000). Moreover, in Kanban
component the volume is small compared to Scrum and XP but one industry is halved when it
moves from Scrum to Kanban in the time frames between proposing the second element and
create requests and send them to your user's website (Shalloway, 2011; Raman, 2014). Kanban
and XP are also more focused on quality improvement software (Verweij & Maassen, 2011;
Sjeberg, et al., 2012; Raman, 2014).

Researches shows that about half of businesses is still using waterfall model, while the other
half uses agile and iterative approaches (Holz, 2019). Companies using agile methods,

according to data from the tenth annual survey VersionOne, most often opt for Scrum and
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Scrum + XP (70%), Scrumban (7%) and Kanban (5%) (Sutherland, 2010). From our selection
of agile methods, we removed the Extreme Programming (XP), because its principles are often
used in combination with other methods (Scrum, Kanban) (Brezo¢nik & Majer, 2016). One
study showed that Scrum certainly works best in mature companies which have experienced
teams that are working on the product or project for more than one year. For companies with
continuous production who need a rapid response to changes and product teams that are
working in support and maintenance of the product, we suggest using Kanban. Scrumban is
best for young, small companies, since it contains flexibility of Kanban and basic characteristics
of Scrum. But certainly agile methods include a strong component of flexibility. Teams could,
regardless of the method chosen, adapt it in a way that will serve their purpose — effective work

organization and development of quality products (Brezo¢nik, & Majer, 2016).

According to Alaidaros, et al. (2018), Scrum is the most followed method and 58% of the
respondents practice it among other Agile methods, while more than 39% of the respondents
practice Kanban method within their organization. Scrum is the most popular agile method,;
daily activities are based on the past experiences and not only on theoretical aspects (Mircea,
2019). The most popular methodology used by the candidates in second research was Scrum,
with 62.5% of them using Scrum at least once. 28.1% of them used Waterfall and only 25%
used Kanban (Andrei, et al., 2019). Respondents that used Scrum reported that they were highly
motivated during the development and liked the fact that they were in good synchronization
with the rest of the team. However, some of them did not enjoy the high number of meetings
and the fact that they induced a routine. Kanban users enjoyed the simplicity and flexibility of
the methodology while reporting issues with task prioritization and the amount of time they
spent updating the cards. Waterfall users enjoyed the Plan-Driven Development that this
methodology encourages and the strict requirements imposed from the beginning but had issues
measuring progress (Andrei, et al., 2019). According to the statistics presented in the Annual
State of Agile Report (Engelhardt, 2019), developed by Digital.ai, 58% of the software projects
that were implemented by using the Agile methodologies also chose Scrum as an
implementation method. In contrast, only 7% of the total software projects were implemented
using the pure Kanban development method this statistic should not influence a project
managers' decision when choosing the suitable implementation method (Fagarasan, et al.,
2021). Various studies reported that Kanban method, currently, is the contender among Agile
methods because it has numerous advantages that make it performs better than Scrum and other

Agile methods in terms of having experience greater consistency in managing software
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engineering (SE) projects (Flora, & Chande, 2014; Lei, et al., 2017; Karunanithi, 2016).
However, Kanban method has significant lacking in progress monitoring task during
development process of software projects. This problem negatively affects the success of
software projects because of lags in projects' scheduling that lead to late delivering (Skinner, et
al., 2015; Al-Baik & Miller, 2015; Kirovska & Koceski, 2015).

As can be seen in Table 1, agile methodologies are used only when there are rough requirements
and a goal, when changes are necessary during the project and where changes are possible
throughout the project. This helps save money and deliver a quality product on time. Traditional
methodologies are used when all client requirements are known exactly from the beginning.
Used by the project client knows exactly what he wants to be his final product. According to
the scientific literature, the most agile methodology used is SCRUM, and the traditional one is
Waterfall.

Table 1. A review of the reasons for the use of agile and traditional methodologies and a
review of the most commonly used methodology

Methodologies in IT AGILE METHODOLOGY TRADITIONAL

Project Management METHODOLOGY

They are used when only There are used when it is
rough requirements and known exactly what needs to
goals are known and when  be done throughout the project
Selection of the necessary flexibility and when the project cannot be
methodology and changes during the divided into smaller parts and
project are expected as they  when the project client is only
can save money, time and interested in the final product

deliver products on time. and the communication in the
team is informal.
Mostly applied Scrum (Mircea, 2019) Waterfall (Mircea, 2019;

(Andrei, et al., 2019).)

Given that each methodology has some shortcomings, it is necessary to combine several
methodologies in some cases when the nature of the project requires. Scrum and Kanban are
suitable for large or medium scale software projects where requirements change over the life of
the project. The waterfall is suitable for short-term projects and the requirements are known
from the beginning of the project. Scrum certainly works best in mature companies which have
experienced teams that are working on the product or project for more than one year. For
companies with continuous production who need a rapid response to changes and product teams
that are working in support and maintenance of the product, it necessary using Kanban.

Scrumban is best for young, small companies, since it contains flexibility of Kanban and basic
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characteristics of Scrum. Scrumban can be used as a combination of Scrum and Kanban and
the advantage is that the work is better controlled. It can be better than using Waterfall because
at Waterfalls often projects cannot be completed due to the difficulty of correcting mistakes.
The combination of Scrum, Kanban and Waterfall can make communication between
stakeholders more efficient and effective. The combination of these three mentioned
methodologies is called Scrumbanfall. Scrumbanfall has great strength to respond to software
development challenges in management practices such as direct involvement of external
stakeholders in project requirements and inclusion of analysis documentation as well as project
planning, evaluation and monitoring. Given that agile methodologies are current today, it would
not be bad to see when it is necessary to choose the appropriate one. According to the scientific
literature, it can be seen that Scrum is most used, however group size is more adaptable in
Kanban and XP than in Scrum, while WIP size of Scrum is one, two or one month in the sprint,
but the estimate of Kanban and XP WIP is relatively low. Kanban permission organized
preconditions from day to day and XP permits organized necessities continuously, while
preconditions must be organized based on the length of the run during adoption Scrum. Kanban

and XP are also more focused on quality improvement software.

5. Conclusion

In software development, the role of the client and constant communication with the client is
very important, in order to meet his requirements and came to the desired end result. Presenting
and comparing these methods is never done works for a reason to find the best method, but to
the differences between them were explored and potential reasons found which talk about why
and in what situations to choose a particular method or a combination thereof. There is no single
recipe for project management and leadership due to the wide range of problems and
requirements that arise. There is no best methodology to use. Depending on the nature of the
problem, the appropriate methodology will be elected. If the project has clearly defined
requirements and goals, some of the traditional methodologies will be used, but for projects
with unstable requirements, some will always be used of agile methodologies or combinations,

because they are adaptable.
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