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Taking into account the conditions of the functioning of modern business, it is necessary to take into account the constant
changes that occur in the process of developing projects in IT companies. Therefore, when creating projects, there is a need for a
well-founded choice of project management methodologies, which will allow to quickly solve problems that arise in the process of
their creation and will provide an opportunity to ensure high efficiency of project-oriented activities of companies.

The conducted analysis of the methodologies showed that today there are a sufficient number of them, among which there
are rigid and flexible ones. Among the hard methodologies, as Waterfall model, V-model, Incremental model, Spiral model, and
Iterative model are known. Among flexible methodologies, the Agile model, as well as Scrum and Kanban are most often used. The
following flexible methodologies are also known: Lean, eXtreme Programming (XP), Rational Unified Process (RUP), Dynamic Systems
Development Model (DSDM), Rapid Application Development (RAD), and Extreme Programming (XP).

It has been determined that most researchers prove in their studies that agile methodologies are more widespread
nowadays and are better adapted to the conditions of rapid changes in projects. The only exceptions are those methodologies that
apply to certain industries, such as medical, aviation, and others. Such fields involve the use of only brutal methodologies.

The article examines the modern Agile approach to project management, its difference from the traditional approach of the
rigid Waterfall methodology or others; the scope of application of Agile; a short story; the advantages and disadvantages of
implementation and its use.

The article provides a comparative analysis of the most popular today's flexible Scrum and Kanban methodologies. The
roles that are indicated in projects in Scrum and Kanban are considered. The events performed by the teams are also analyzed in
more detall.

The article elaborates a block diagram for a justified choice of Scrum or Kanban methodology. The article is based on
research on the international and Ukrainian markets of IT companies.

The direction of future research of the authors is to conduct a more detailed analysis and comparison of rigid and flexible
methodologies with the aim of using combined forms of project management.
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Iterative model, Agile model, Scrum and Kanban, roles in the project, Product Owner, Scrum team, Scrum master, Sprint Planning,
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IPUHA 3ACOPHOBA, CEPI'TH JINCEHKO, OJIEKCAH/IP 3ACOPHOB

XMenbHULBKAH HAIOHATBHU YHIBEPCHTET

BUBIP METO/I0J10T'TI SCRUM ABO KANBAN /1151 YIIPABJIIHHSI TIPOEKTAMHU
B IT KOMITAHIAX

BpaxoByroum yMoBy @yHKLIOHYBAHHS Cy4acHoro GI3HECY rMOTPIGHO BpaxoByBaTy MOCTIVIHI 3MIHM, SKi BUHUKAIOTL B MpoLeci
PO3p06ku rpoexTiB B IT KOMaHisx. ToMy, rpy CTBOPEHHI MPOEKTIB BUHUKAE HEOOXIAHICTb OBIPYHTOBaHOIO BUOOPY METOLO/IOM
YrPaB/IiHHS MPOEKTaMM, LLYO AO3BO/UTD LUBUAKO BUPILLYBATY MPOBTIEMM, 5IKI BUHUKAIOTE Y MPOLIECT IX CTBOPEHHS], T AaCTb MOXJ/IMBICTE
3a6e3r1eYnTH BUCOKY EQEKTUBHICTb MPOEKTHO-OPIEHTOBAHOI AIS/IbHOCTI KOMITHI.

[poBegerHmi aHasiz METOZO/IOrIN MOKa3aB, Lo Ha CbOro4HI ix iCHYE AOCTATHS KifIbKICTb, CEPES SKUX € XOPCTKI Ta rHyYKi.
BYJ10 BU3HAYEHO, YO BifIbLLICTb JOC/TIAHMKIB AOBOAATL Y CBOIX MPAaLIsX, YO MHYyYKi METOAO/ION € GifibLL LIMPOKO PO3rIOBCIOMKEHUMMU B
HalLl Yac [ KpaLLye afarTyroTbCs 40 YMOB LUBUAKUX 3MIH Y MPOEKTAX. BUK/IIOYEHHS] CTAHOB/ISITH JINLLIE Ti METOAO/IONT, 5IKI 38CTOCOBYIOTHCS
/151 IEBHUX asTy3€V, TaKuX K MEANYHE, BIALIIVIHA Ta iHLLI, Taki rasy3i NeEpenbaqyaroTs BUKOPUCTAHHS TiTTbKM XOPCTUKUX METOOIIONH,

Y cTarTi po3rnsaaETses BIGHOCHO CyyacHmi rigxig Agile 40 yripassiiHHS MPOEKTaMu, Horo BIAMIHHICTE BiA TpaauLiviHoro
nigxoqy Xopctkoi merogosiori, Hanpukiaai Waterfal, abo iHwwmx; ob6nacTs 3acTtocyBaHHs Agile; Kkopotka IcTopis, nepesary 1a
HELOKY BITPOBALIKEHHS Ta KOro BUKOPUCTAHHSI.

Y cTarTi BUKOHaHO MOPIBHS/IEHIY aHasI3 HAUMOMy ISPHILLINX HA CbOro4HI THYYKuX METOAO/IOrIV Scrum i Kanban. Po3po6/ieHo
6/10K-CxeMy 47151 06rpyHTOBaHOro Bnbopy merogosiorii Scrum abo Kanban. Cratrsi 6a3yeTeCsl Ha AOCTIMKEHHIX MIPKHaPOAHOro 1a
YKDAIHCbKOro puHKy IT KOMIIaHI,

HaripssmMkom Maviby THIX JOC/IIKEHD GBTOPIB € MPOBEAEHHS OlfbLL AETA/ILHOrO aHa/li3y Ta MOPIBHIHHS XOPCTKUX | MHYYKUX
METOLO/IOMI 3 METOKO BUKOPUCTAHHSI KOMOIHOBaHNX QPOPM yripaB/liiHHS MPOEKTaMA.

Knroyosi ciosa: IT komniaHii, XopCTKi 1a rHy4Ki merogosorii, Waterfall mogens, V- mogesns, Incremental mogesns, Spiral
mogenb, Iterative mogenb, Agile mogens, Scrum i Kanban, posii y npoekTi, Product Owner, Scrum Komarga, Scrum mavictep, Sprint
Planning, Daily Scrum, Sprint Review, Sprint Retrospective, backlog, 6/10k-cxeMa, MOPIBHS/IbHMA aHasl3, OOrpyHTOBaHMi BHOID
METO[O0r].

Introduction
The operating conditions of modern business in the world market are characterized by constant changes. In
recent years, these changes have become even more dynamic. Reasonable choice of project management
methodologies will allow solving problems that arise in the process of their creation and will provide an opportunity
to ensure high efficiency of project-oriented activities of companies.
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The variety of concepts and a large number of different applications for the implementation of team projects
in IT companies, in particular for the development of software, complicates the choice of the necessary methodology.
Therefore, a scientifically based choice of methodology for obtaining high-quality development products in a timely
manner is an urgent task. At the same time, the following information must be taken into account: project type,
customer requirements, resources, deadlines, tools, team composition, and others.

We will analyze the methodologies used by IT companies. So, today there are different methodologies for
managing the implementation of projects in companies. The choice of methodology depends on the type of company
and the project it is developing. In modern companies, project management methodologies are usually divided into
rigid and flexible, sometimes they use their mixed form [1, 2]. Rigid methodologies include:

— Waterfall model — in this methodology, the stages depend on each other and the next one begins when the
previous one is completed, thus forming a progressive (cascading) forward movement. Teams of different stages do
not communicate with each other, each team is clearly responsible for its own stage. Advantages: all stages of the
project are performed in a strict sequence; the strictness of the stages allows you to plan the deadlines for the
completion of all works and the corresponding resources (money and human); requirements remain the same
throughout the cycle. Disadvantages: difficulties in formulating clear requirements and the impossibility of changing
them; testing begins only in the middle of project development; until the development process is complete, users
cannot be sure whether the product being developed is of good quality;

— V-model — involves dividing the project into parts (stages, iterations) and passing the stages of the life cycle
on each of them. The use of an iterative model reduces risks and makes it possible to complete the development at the
end of each iteration, the set of stages forms the final result. Advantages: strict phasing; minimization of risks and
elimination of potential problems due to the fact that testing appears in the early stages; improved time management.
Disadvantages: inability to adapt to the customer's changed requirements; long development time (sometimes lasting
up to several years) leads to the fact that the product may not be needed by the customer, as his needs change; there
are no actions embedded in the risk analysis;

— Incremental model — the cycle is divided into smaller modules that are easy to create. Each module goes
through requirements definition, design, coding, implementation and testing phases. The development procedure
according to the incremental model involves the release of the product in the first major stage in the basic functionality,
and then the sequential addition of new functions. The process continues until a complete system is created.
Advantages: the customer can give feedback on each version of the product; there is an opportunity to review risks
related to costs and compliance with the schedule; the customer gets used to the new technology gradually.
Disadvantages: the functional system must be fully defined at the beginning of the iteration allocation life cycle; with
constant changes, the structure of the system may be disturbed;

— Spiral model — using this model, the customer and the development team analyze the risks of the project
and execute it in iterations. The next stage is based on the previous one, and at the end of each round - a cycle of
iterations - a decision is made on whether to continue the project. Advantages: special attention is paid to risk
management; additional features may be added at later stages; the flexible design is possible. Disadvantages: risk
assessment at each stage is quite expensive; constant feedback and reaction of the customer can provoke new and new
iterations, which can lead to a temporary delay in product development; more applicable for large projects;

— Iterative model — the process of creating software, which is carried out in small stages, during which the
analysis of the obtained intermediate results is carried out, new requirements are put forward and previous stages of
work are adjusted. Does not require the beginning of a complete specification of requirements. The creation begins
with the implementation of a part of the functionality, which becomes the basis for determining further requirements.
The product is created in such a way that, first of all, the basic functionality that works is designed. Then with each
iteration, it is improved, and new features are added. Advantages: risk reduction — early detection of conflicts between
requirements, models and project implementation; organization of effective feedback of the project team with the
consumer, creation of a product that really meets his needs; rapid release of a minimally valuable product and the
ability to bring the product to market and begin operation much earlier. Disadvantages: problems with the architecture
and overhead costs - when working with chaotic requirements and without a developed global plan, the architecture
of the program may suffer, and additional resources may be needed to bring it to an adequate appearance; there is no
fixed budget and deadlines, and strong involvement of the customer in the process is required.

Authors Petersen K., Wohlin C., and Baca D. in the article [3] performed an analytical review of rigid
methodologies and the problems that arise when using them. Rigid methodologies are often used in projects where
late-stage changes are too expensive or impossible. For example, to create complex engineering structures (aviation,
construction, etc.). Rigorous methodologies are also used to develop software in systems for military or medical needs.
Also, an overview of the advantages and disadvantages of the Waterfall model is covered by the authors Adetokunbo
A.A. Adenowo, and Basirat A. Adenowo in the publication [4].

Among the flexible methodologies, the following are known today:

— Lean — the concept of «Lean production», which is based on the optimization of the company's work, where
the processes are focused on the final value (the developed project or the sold product) and the removal of those teams
that do not create additional value. According to the conclusions of Grynko T., the advantages of this concept include
the following: saving time, which will allow the completion of a larger number of projects; flexibility; involvement
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of each team member in the optimization process; maximum focus on the consumer. Among the shortcomings, the
author includes the need for extremely high qualifications of project managers or other management; does not
contribute to increasing the scientific and technological level (R&D); needs a perfect information support system (ISS)
and others [5];

— eXtreme Programming (XP) — a software development methodology that differs from other flexible
methodologies in that it is used only in the field of software development. It cannot be used in another business. XP
Principles: Simplicity, Communication, Feedback, Courage and Respect. Advantages: extreme programming; the
customer receives exactly the product he needs; the code always works due to constant testing and continuous
integration; pair programming; low risks. Disadvantages: it is difficult to predict the time spent on the project; the
methodology works only with senior specialists; not suitable for large projects;

— Rational Unified Process (RUP) — a methodology that involves product development in the following
stages: initial; specification; construction; implementation. Each of them includes one or more iterations;

— Dynamic Systems Development Model (DSDM) — a methodology that demonstrates a set of principles,
defined types of roles and techniques. The principles are aimed at the main goal - to deliver the finished project on
time and within the budget, with the ability to adjust requirements during development;

— Rapid Application Development (RAD) — the methodology of rapid development of applications, which
involves the use of tools for visual modelling (prototyping) and development. RAD involves small development teams,
deadlines of up to 4 months, and active involvement of the customer from the early stages. This methodology is based
on the requirements, but there is also the possibility of changes during the development of the system. This approach
allows you to reduce costs and reduce development time to a minimum,;

— Extreme Programming (XP) — the methodology focused on constantly changing product requirements
offers 12 approaches to achieve effective results in similar conditions. Among them: a quick plan and its constant
change; simple architecture design; frequent testing; simultaneous participation of two developers in one task or even
at one workplace; continuous integration and frequent small releases;

— Agile model — it is a powerful methodology for software development, which represents certain systems
that determine the order of tasks, evaluation and control methods. Since 2000, in the practice of project management,
the agile model has been widely used. Since then, methods of its use (Scrum & Kanban, XP, etc.) and software for
Agile project management have been developed and implemented. This methodology is so progressive that it is also
used in other areas (marketing, education, finance, construction, and others). Advantages: quick decision-making due
to constant communications; risk minimization; easier work with documentation. Disadvantages: a large number of
meetings and conversations, which can increase the time of product development; it is difficult to plan processes
because the requirements are constantly changing; rarely used to implement large projects.

Many researchers are engaged in the study and research of project management methods. For example, the
authors Brych V., and Peryt 1., believe that in times of global and constant changes, the most effective is the use of
flexible methodologies [6].

According to the researchers Abrahamsson P., Salo O., Ronkainen J., and Warsta J. agile model makes it
possible to adjust the schedule of the project, make certain changes to the project during its implementation, constant
improvement and flexible reactions to changes in requirements, potential and understanding the problems that need
to be solved, etc [7].

In articles [8, 9], the authors conducted an analysis of the most popular software development methodologies,
from which it follows that flexible methodologies better meet business needs and are the most popular among IT
companies.

Therefore, the analysis of the methodologies used today in the information technology (IT) market showed
that they are chosen based on the direction of the project, its budget, implementation terms and the ability to adapt to
flexible business needs. At the same time, due to the lack of clear regulation of actions, the development of projects
within the cycle is ensured in different ways. Therefore, the purpose of this article is to perform a comparative analysis
of the use of flexible methodologies in the process of the development life cycle and their selection for the creation of
a high-quality software product in clearly defined terms.

Performing an analysis of flexible methodologies and developing a block diagram for their selection

In order to achieve high project implementation results in any IT company, it is necessary to carefully plan
each stage of its life cycle. For this, it is necessary to make a justified choice of a flexible methodology for each of the
stages, which will make it possible to implement the project tasks. To do this, it is necessary to perform an in-depth
analysis of the most used flexible Scrum and Kanban methodologies and develop an algorithm for their selection.

Comparing the Scrum and Kanban methodologies, the following criteria can be distinguished: in Scrum, all
tasks are performed in sprints that last from 2 to 4 weeks, respectively. The following meetings are usually held: sprint
planning, daily scrum, sprint review, and sprint retrospective. Usually, these meetings do not exceed 15 minutes. (table
1). In Kanban, meetings are optional. They can be of the following types: daily meeting, replenishment, deli-very
planning meeting, service delivery meeting, operations review, risk review, strategy review.

The release occurs only when the product or some part of it is ready. Usually conducted several times a day
or once a week.
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Table 1
Scrum events
Events Inspection Adaptation

— Product Backlog; — Sprint Goal;

Sprint Planning — Commitments Retrospective; — Forecast;
— Definition of Done — Sprint Backlog

Daily Scrum — Progress toward Sprint Goal : ]SDgrillr;tll?I:gklog,
— Product Increment;

Sprint Review — Product Backlog (Release); — Product Backlog
— Market-business conditions
— Team & collaboration;

Sprint Retrospective — Technology & engineering; — Actionable improvements
— Definition of Done

In Scrum, a backlog is created with clear tasks to be completed in a sprint. Kanban has a workflow where all
the tasks that must be completed are displayed and they are moved from one status to another. At the same time, there
is no clear time frame planning.

There can be no changes or additions in a sprint in Scrum. At the beginning of the sprint, it is decided how
many and which tasks can be done (sprint scope). Such changes are possible in Kanban. When a task is completed, a
new task can be created.

Scrum meetings are usually attended by the product owner, scrum team, and scrum master. In Kanban, project
management can be performed by a manager, there is no focus on the distribution of roles, attention is focused on the
production of the project. The roles, artefacts, and practices in Scrum are listed in table 2.

Table 2
The roles, artefacts, and practices in Scrum

Roles (Who?) Artefacts (What?) Practices (How?)
Product Owner — Product Backlog — Sprint
Scrum team — Sprint Backlog — Sprint Planning Meeting
Scrum master — Potentially Shippable Product — Daily Standup
— Sprint Burndown Chart — Sprint Review
— Sprint Retrospective

In Scrum, task boards are created for each new sprint. The organization of the board has the following parts:
«To dow, «In progress», «In testing» and «Doney.

In Kanban, the board is one and the same. This is an advantage if the team is small because you can see on
one board all the tasks, their relationships with each other and the progress of execution. Usually consists of columns
«To dow, «In progress», and «Done».

Work productivity in Scrum is measured in story points, that is, in the speed of completing tasks per sprint.
Assessment of tasks is always available.

In Kanban, productivity is measured in the speed at which a task moves from the «To do» status to the
«Doney status. Tasks are not always evaluated. A comparative analysis of Scrum and Kanban methodologies is given
in table 3.

Table 3
Comparative analysis of Scrum and Kanban methodologies
Ne Parameters SCRUM KANBAN
1 Visualization of the life cycle + +
2 Availability of iterations + +
3 Presence of backlog + -
4 Daily sprints + +
5 Big projects - +
6 Medium projects with the possibility of making changes + +
7 People and interaction come first + -
8 Processes and tools come first - +
9 Readiness for change + +
10 Development speed + +
11 Minimization of risks + +
12 Repeated sprints of fixed duration + -
13 Continuous process - +
14 Release at the end of each sprint after manager approval + -
15 The flow continues without interruption or at the discretion of the team - +
16 Roles: product owner, scrum master, scrum team + -
17 Roles: a team led by a manager - +
18 The main indicator is the speed of the team + -
19 The main indicator is time - +
20 During the sprint, changes are undesirable + -
21 Changes can happen at any moment - +
22 Self-organization of the team regarding the distribution of tasks +
MDKHAPOJIHUI HAYKOBHIA JKYPHAJI 9
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From table 3, it can be concluded that each of the methodologies has its own differences.

Table 3 can be used to create a block diagram of a Scrum or Kanban methodology selection program for a
company's work organizations. However, for this, it is necessary to make several transformations with the table 3.

We perform the first transformation by discarding parameters that do not affect the selection. Namely,
parameters by numbers: 1, 2,4, 6,9, 10, 11, 22. Because the parameters of the methodologies have the same positive
value. The result of the first transformation is the reduction of the number of parameters to 14 (table 4).

Table 4
Parameters that affect the choice of methodology
Ne Parameters SCRUM KANBAN

1 Presence of backlog + -
2 Big projects - +
3 People and interaction come first + -
4 Processes and tools come first - +
5 Repeated sprints of fixed duration + -
6 Continuous process - +
7 Release at the end of each sprint after manager approval + -
8 The flow continues without interruption or at the discretion of the team - +
9 Roles: product owner, scrum master, scrum team + -
10 Roles: a team led by a manager - +
11 The main indicator is the speed of the team + -
12 The main indicator is time - +
13 During the sprint, changes are undesirable + -
14 Changes can happen at any moment -

The second transformation is the grouping of parameters according to the priority of selection. Parameter 2
(is the size of the project large) should be the first because a positive answer to it makes the choice of Kanban
methodology. Because further choices do not make sense. The second parameter should be 1 (about the presence of a
backlog), since a positive answer to it also makes further selection impractical. In addition, it is necessary to
reformulate the parameters into questions.

The third transformation is a combination of parameters that are mutually opposite. In parameters 3 and 4,
the user must make a choice that for him, people or tools are more important in the organization of the process. It is
also necessary to combine parameters 5 and 6 (continuous process, or sprints of fixed duration); 7 and 8 (release at
the end of each sprint after approval by the manager, or the flow continues without interruption or at the discretion of
the team); 9 and 10; 11 and 12; 13 and 14. After combining the parameters, it is necessary to reformulate the combined
parameters into questions in the same way as in the previous transformation.

The fourth transformation is replacing the symbol «-» with «no» and «+» with «yes».

Only after the last transformation, table 4 with parameters takes on a form that can be used to develop a block
diagram of the program for choosing the company's work organization methodology (table 5).

Table 5
Data for the development of a block diagram of the methodology selection program
Ne Parameters SCRUM KANBAN
1 Your project is big no yes — end
5 You will have a list of work tasks arranged in order es—end o
of importance (backlog) M
3 In the first place you are: people and their interaction (yes) E(l):)l)s come first
. repeated sprints of fixed duration continuous teamwork
4 The process is:
(yes) (no)
release at the end of each sprint after | continues without interruption or at
5 The flow is: manager approval the discretion of the team
(yes) (no)
Product Owner, Scrum Master, Scrum
. a team led by a manager
6 Roles: Team (no)
(ves) ‘
7 The main indicator: team speed time
(yes) (no)
during the sprint, changes are
3 Changes: undesirable changes can happen at any moment
(no)
(ves)

As we can see from table 5, the first two parameters allow continuing the choice of methodology, if the

answer is «no». The last six do not allow you to switch to the next one, because the program will end when you select
any of the six listed items. However, there is a possibility of the so-called evaluation selection of the listed parameters.
After choosing one of the two possible answer options, the chosen one will be given a weight equal to «1», and the
other — «0». The next step is to count the number of units in the methodology column. The methodology is chosen if
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the number of positive answers is greater. However, it can be seen from table 5 that the number of positive answers
can be equal to three. In this case, you need to choose a mixed methodology for the organization of the company's
work.

In the block diagram (fig. 1), the parameters from table 5 are given by numbers.

| no yes |
K=K+ | S=S+1
| no yes |
K=K+ S=S+1
| no yes |
K=K+ S=S+1
l no yes |
K=K+1 0 S=S+1
no yes
I |
- K>S
yes no
yes no
i
KANBAN SCRUM + KANBAN SCRUM
| |
Y
End

Fig. 1. Block diagram of Scrum or Kanban methodology selection program

Conclusions
Therefore, the analysis of the methodologies has shown that today there are a sufficient number of them,
among which there are rigid and flexible ones. It was determined that most researchers prove in their works that
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flexible methodologies are more widespread nowadays and are better adapted to the conditions of rapid changes in
projects.

The article provides a comparative analysis of the most popular today's flexible Scrum and Kanban
methodologies. A block diagram has been developed for an informed choice of Scrum or Kanban methodology. The
article is based on research on the international and Ukrainian markets of IT companies.

The direction of the authors' future research is to conduct a more detailed analysis and comparison of rigid
and flexible methodologies with the aim of using combined forms of project management.
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