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Abstract Currently, more and more companies already have mobile
applications or have started working on them or will start
developing them. This paper will describe the agile management for
the development of a mobile application for the Jan Bocatia Public
Library, explain the importance of the SCRUM Master position and
analyze the current state of libraries in Slovakia. An online meeting
was held with the project sponsor to find out the problem of the
library and the target group for which this mobile application will be
developed. Finaly, the paper offers our proposal for a mobile
application to attract new readers and our first experience with this
framework used in the project and its impact on the mobile
application. Last but not least, suggestions for possible
improvements to the application in the future.
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1. INTRODUCTION

Recently, mobile applications are quite popular. They make people's
work and life much easier. Instead of lengthy searches for individual
websites or organizations, it is necessary to download an application
to a smartphone and open it with a single click. Thus, the user
always has the applications at hand on the desktop and can easily
open them anytime and find what he is looking for. In addition,
some applications are available offline, so users can check things
even when they are out and get what they need.

A mobile application, or app for short, is a software application
created specifically for mobile devices such as smartphones,
watches, emulators, tablets, and other mobile devices. A mobile
application is the opposite of desktop applications (which run on
desktop computers) and web applications (which run in web
browsers on a smartphone rather than directly on the smartphone).
The first mobile applications were from manufacturers of mobile
operating systems that needed their users to create practica methods

for checking e-mails, making calendar entries, viewing the stock
market, weather reports, and other essential functions. Over time,
however, people began to ask more and more for a more diverse
range of applications. So programmers began developing mobile
games, company applications, production automation, practical
applications using GPS, order tracking, and various fun applications
for children and adults. Generally, apps are downloaded from app
stores, which are atype of digital distribution platform. Each digital
distribution platform hasits app store [1].

The use of mobile applications is increasingly prevalent among
mobile phone users. The researchers found that mobile app usage
depends on the user's location and time of day. Applications are
generally small, self-contained software units with limited
functionality. Mobile apps are increasingly important in healthcare
and, if designed correctly, can bring many benefits. Some apps are
free, others may be pre-paid or prepaid, and some apps include ads.
Revenues for sold apps are usually split between the app creator and
the app store. Depending on the mobile platform, the same app may
cost adifferent price.

One of the most widely used operating systems, mainly used in
mobile devices, is Google Play. On March 6, 2021, Google Play was
launched, bringing together Android Market, Google Music, Google
Movies, and Google eBookstore under one brand. Google Play,
usually referred to as the Google Play Store, was once referred to as
the Android Market. It is an online distribution service that is
operated and developed by Google. It currently provides several
digital content types, such as games, music, books, movies, and TV
programs. In addition, some apps on Google Play are available
either for free or for afee.

The next most used operating system is iOS. First, iPhone OS was
developed based on macOS for the original iPhone, and later it was
adapted for other mobile devices such as the iPod Touch multimedia
player and the iPad tablet. iOS is a mobile operating system created
and developed by Apple. The term iOS also included versions
running on iPads until the launch of iPadOS in 2019 and iPod Touch
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devices. After Android, it is the second most widespread mobile
operating system in the world. Mgjor versions of iOS are released
periodically every year [2].

1.1 Scrum

Software development teams often use Scrum (for example, a
mobile application) [11]. It is a simple, agile framework for
effective team collaboration on complex (complex) products. For
these reasons, Scrum was implemented in a mobile application
development project to modernize library services[12].

Scrum is one of the most popular agile frameworks, which
represents a set of principles: deliver a functional product in short
cycles, guarantee fast feedback, enable continuous improvement,
and facilitate rapid adaptation to environmental influences and
changes [13], [14], [15]. It uses agile thinking to develop, deliver
and maintain products with an emphasis on software development.
The team divides its work into objectives [16]. Goals can be
accomplished in time-bound iterations called sprints [05].

Smaller teams communicate better and are more productive than
larger teams. If the Scrum team is too large, it should consider
reorganizing into multiple cohesive Scrum teams. They should share
the same product goa and backlog [17]. The Scrum team is
responsible for al activities related to the product, from
collaboration with stakeholders, experimentation, research and
development, and whatever else is needed [18]. The entire team is
responsible for creating a valuable and helpful increment each sprint
[03].

The basic unit of Scrum is a small team called a Scrum team. A
scrum team is a cohesive unit of professionals focused on one
common product goal.

Within Scrum, 6 phases of the software development life cycle are
repeated in each sprint (see Figure 1) [04].

5
Deployment

Figure 1 Development life cycle

One of the positionsin the Scrum team is the Product Owner, who is
responsible for achieving good business results. The Product Owner
represents product stakeholders and the voice of the customer during
the project. The product owner defines the product in terms of
customer-centric outcomes, adds them to the backlog, and prioritizes
the backlog based on importance and dependencies [19], [20].
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Another position is the Scrum Master, responsible for removing
obstacles to the team's ability to meet product goals. A Scrum
Master is not ateam leader or a project manager. Instead, the Scrum
Master represents a barrier between the team and various
distractions [06], [07].

The last position in the Scrum team is the developers, who perform
the work to create value increments at the end of each sprint. The
term developers refer to anyone who plays arole in developing and
supporting a system or product. Among developers can be included
people who, for example, do analysis, design, development, testing,
technical communication, document, and similar [21].

In a Scrum team, ceremonies ensure regularity and minimize
meeting needs. Therefore, al ceremonies have a time limit. The
basic unit of development in Scrum is sprint. A sprint is a time
bound; that is, the length is agreed upon and determined in advance
for each sprint. The duration is usualy between one week and one
month. The sprint length is typically set to two weeks [08].

At the end of each sprint, two events are done [09]: sprint review
(progress demonstrated to stakeholders), sprint retrospective
(identify lessons and improvements for next sprints within the
team), [22], [23].

Another unit in Scum is Sprint Planning. Each sprint starts with
sprint planning, the goa of which is to define the tasks for the
upcoming sprint to: agree with the Scrum team on the sprint goal, a
brief description of what the team will deliver by the end of the
sprint, based on the priorities set by the product owner, select the
backlog items of products that contribute to the achievement of the
goa will create sprint backlog items by discussing and agreeing
among themselves which items should be completed during this
sprint and which will be completed in the next sprint. The maximum
sprint planning time is limited to eight hours for a 4-week sprint
[24].

During the sprint, the Scrum team should meet every day, which is
usually performed standing up, so that this Daily Scrum does not
take unnecessarily long. Daily Scrum belongs to other basic units.
The team comes prepared for this meeting. Daily Scrum: is aimed at
checking progress towards the sprint goal. It should aways take
place at the same time and place every day and is time-limited. It
should take a maximum of 15 minutes, and the team decides, even if
only developers should speak, it does not contain discussions and
the like [25].

The penultimate ceremony is the Sprint Review. At the end of each
sprint, a Sprint Review should be carried out, where the team:
presents the completed work for the given sprint to the stakeholders,
asks for feedback on the increment of the finished product, discusses
unfinished work, tasks (planned or others), suggestions for future
work, improvements (or instructions on what the Scrum team can
work on further) are accepted [26].

The last ceremony is the Sprint Retrospective, which is performed at
the end of the sprint, after the Sprint Review. Three questions need
to be considered in retrospectives:

= \What went well during the sprint?
= \What did not go as expected?
= What could be done differently in the next sprint?

In Scrum, Scrum artifacts also present work or value, which creates
transparency and opportunities for review and adaptation [27].
Scrum artifacts are designed to maximize the transparency of
important information and for everyone to understand the artifacts
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equally [28]. Scrum artifacts include Product Backlog, Sprint
Backlog, and Product Increment. The increment is one of the
important artifacts of Scrum. A product increment integrates all
completed Product Backlog items during a sprint. Likewise, the
product increment integrates all completed product backlog itemsin
a particular sprint. In a project, product increment is the integration
of all completed sprint backlogs [10], [29], [30].

1.2 Theclient of the project

The client of this mobile application development project called
Book avatar was the Jan Bocatia Public Library, located in KoSicein
cooperation with the KoSice self-governing region. The public
library of Jan Bocatiais the oldest and, at the same time, the largest
library in Slovakia. From the name of this public library, it can be
deduced who this library was named after. It is clear that it is Jan
Bocatius.

The library's brief for the Scrum team, which aims to create a
mobile application that will facilitate and help readers find what
they are looking for and recommend books they like from the
comfort of their homes, was as follows:

create a mobile application that will popularize book lending,
find out data about the readers (target group),

relieve librarians (e.g., from repetitive questions),

better inform readers (e.g., about news, events, etc.).

With this mobile application, the library wants to make it easier for
readers to use the library in a new, modern way and relieve
librarians of constantly repeating questions and requests that have
already been answered several times.

It was performed research to seeif any of the libraries already had a
mobile app to get inspiration, see if the library had any competition,
and come up with something new to the market that wasn't there yet.

The features that most interested us as readers were:

= A clear list of what the given reader is currently reading.

= Reading prompt. It mainly serves as motivation to read more
books.

= Recommendations based on what the reader liked.

=  There was found the following attractive features from other
apps and sites:

= A reader's card in the application so that the reader does not
have to carry it with him al the time or if he forgetsit at home.

2. METHODS

The Scrum framework was implemented in the Book Avatar project
to create a mobile application for VKJB and to, increase library
traffic, and facilitate book search.

First of all, at the beginning of the project, the whole team met with
the client (client) of the project directly with the Public Library of
Jan Bocatia. The goa of this meeting was to find out and analyze
the required functions of a digital product, such as. "What digital
product is going to be created? What is the target group? What
functions should a mobile application have?".

Furthermore, a survey was made in Slovakia regarding libraries to
find out if any of the libraries already have a mobile application. If
none of the libraries had a mobile application, an application whose
main theme is books was sought. Google was used to search the
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Internet for various applications and sites, the main topic of whichis
books. The main reason was an inspiration.

Seven team members worked on the Book Avatar project. The team
consisted of 1 Scrum Master, 1 Product Owner, 2 Designers, and 3
Developers. When assembling a team, not only is its size important
but mainly the necessary experience and knowledge of individual
team members. The project was described from the point of view of
the Scrum Master - one of the most critical positions in the project.
The scrum team worked on this project for five months, from
January 2021 to June 2021. During the project, ten sprints took
place, with one sprint lasting two weeks.

After the sprint's end, the team's performance was evaluated, such as
the number of completed tasks, and uncompleted tasks, what
problems arose, and how individual issues were solved. This
evaluation was done after each sprint, a total of ten sprints were
evaluated.

After the end of the project, a presentation was made for the Jan
Bocatio Public Library, for which this mobile application was
developed. At the end of the presentation, the library was given a
space to comment on the created mobile application.

3. EXPERIMENTAL SETUP AND DATA

As mentioned above, our goal was to create a mobile application by
implementing the agile Scrum framework.

Currently, the library is mainly visited by the age group 30 years
and above. The younger age group, between 15 and 18 years old,
rarely goes to the library. They only borrow books they need for
compulsory reading or as study material for a final thesis. This age
group prefers mobile phones, which they amost always have
somewhere at hand and have various mobile applications installed,
where they have all the necessary and unnecessary things. It's easier
than manually entering a page several times a day. There is only a
need to search for the given application once, install it on our phone,
and it isalways at hand.

Many of us cannot imagine life without mobile applications.
Applications can not only make life easier but also more pleasant.
That is why the Public Library of Jan Bocatia in KoSice decided to
introduce digital products and thereby innovate the field of libraries
by creating a mobile application - a book avatar. The book avatar
will serve as a personal assistant in the library environment. It will
aways be at hand, wherever the team members are. It will enable
pre-registration directly from the mobile phone, when basic personal
data do not have to be entered in the library, but, for example,
directly from the comfort of home. Only the reader in question
comes to the library to show a valid identity card and sign. In the
case of a minor, his legal representative signs. Time can be saved
even if the reader only comes to pick up books that are pre-ordered
through the given application. If the books have aready been
borrowed, they can be quickly reserved so no one else can borrow
them. After returning the given title to the library, the reader will
receive a notification directly from the application about pre-paring
the reserved books and their subsequent borrowing. Notifications
can be set whether the user wants them turned on or not.

The most crucia function will be book recommendations based on
previously borrowed or previously searched books. This feature will
make the book search process easier for readers, and librarians will
also not be confronted with questions like "Please advise me of a
book; | read this, and | liked it. Is there anything else similar?".
After the initial meeting with the client, a user persona was created.
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The client's goals were defined, and a map called the Journey map
was created. It's a map of the user and what they're doing. It had to
be known for whom and how it was approached.

A competitive analysis was then researched and created to see what
the environment the product will be brought into looks like. In our
case, an overview of library applications was made and whether any
library in Slovakia has a mobile application.

Subsequently, a problem framing was done, with the fact that at the
end of it, it was found that there were assumptions about what
would probably be created for that client. It is good, mainly because
it is possible to communicate with the client more quickly and direct
him somewhere when going into a sprint.

During the project, there were several challenges for the team, such
as. finding out the data about the target group, market analysis,
propose a modern design, verify the functionality of the design,
Android operating system, and communication with Tritius.

The Scrum Master coached the team to follow agile practices and
agile mobile application development process. Ceremonies were
observed - basic Scrum meetings such as Sprint Planning, Daily
Scrum, Sprint Review, and Sprint Retrospective. The Scrum Master
planned and, at the same time, facilitated (that is, led) these
meetings. He encouraged people when they were not speaking to
speak, helped with asking questions, and kept time. Once he set a
time for the meeting, he had to make sure that everything that was
planned could be discussed so that it did not happen that only one of
the three topics was discussed in an hour-long meeting. In practice,
when the meeting was finally arranged, everyone came, and when
the Scrum Master saw that the discussion on a topic was taking
longer, he preferred to hold another meeting so that it could be
discussed in detail. He did not support the idea that time must be
respected, at the expense of quality, that someone would be stopped
in the middle of a sentence, and thus nothing would be solved. The
goal is not to go through all the questions but not to solve any of
them. So he planned it so that it would al be done in that time and
that all that needed to be said would be said.

The main task of the Scrum Master was to establish the Scrum
process (see Figure 2), which defines roles, artifacts, and
ceremonies.

SCRUM

Roles Ceremonies

Scrum Master

Product Backlog

Sprint

Product Owner Sprint Backlog Sprint Planning

Team Increment Daily Scrum
Sprint Review

Sprint Retrospective

Figure 2 Scrum process

The Scrum process brought roles for which the development team
needed to be trained. In this case, the Product Owner was a member
of a team that was technically focused and was not management-
oriented before this project. The role of the Scrum Master was,
therefore, to coach him to understand the basic principles of Scrum
and his role as a Product Owner. At the beginning of the project, he
formed a bond with the Product Owner when he and the Product
Owner had to spend some time together. They arranged several
meetings where they first got to know each other and |ater agreed on
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other processes they set up. Communication is everything. Thanks
to effective communication, they could work with the team to find
solutions to problems. He maintained an open-door policy and built
trust within the Scrum team and among stakeholders while
maintaining a positive attitude—helping the project succeed. For
example, the Scrum Master helped the team achieve the project's
goals by assisting them with everything they needed to make the
work go smoothly, eliminating problems, and motivating the team to
achieve better results. It was necessary to motivate the team and
protect it from externa influences that could reduce it to the set
goa. He solved problems of a different nature from the type: the
customer has not replied for two days. He tried to find the customer,
saying that the team would be late if he didn't say something. He
also solved internal problems, unless someone didn't get along with
someone or someone had a communication problem with someone,
etc. It was important that he supervise the team, that the team
observe ceremonies, and that everyone be punctual.

The activities of the Product Owner were not focused on the team as
with the Scrum Master but on the product. His main task was taking
care of the Product Backlog, where he wrote down the tasks and
regularly created and wrote down the requirements that needed to be
developed. In addition, he was responsible for the product vision
and product development strategy, working with the development
team, ensuring the team understood the product requirements
correctly and completing the requirements acceptance criteria
During the mobile application development, the Product Owner
ensured communication with the customer, sufficiently explained
the problems that needed to be solved and communicated al this to
the team. He also prioritized the tasks that needed to be done first.
He had a technical education, which was not a necessity. Still, it was
a great advantage, and he could advise the team on how to move
forward in developing the mobile application.

The lists through which basic information was shared with the
Scrum team during project management are called Scrum artifacts.
There are three main artifacts: Product Backlog, Sprint Backlog, and
Product Increment, which will be discussed in the next section.

The first thing to start with was the Product Backlog - it was nothing
more than asimple list of all the tasks and product requirements that
needed to be fulfilled. This document is never finished, which is
why Agile or Scrum differs from Waterfall or classic project
management, where a detailed plan islaid out at the very beginning.
Here the solution went into the unknown. The library did not yet
know what it wanted, and it was unclear what it should do, how, and
why it should do it. It wasn't planned all the way. However, an idea
(i.e., this task) was developed. Before anything was written in the
Backlog, research was done first. What would be done was clear,
and the most significant possible competition was found. As much
as possible was copied from the competition, and these ideas were
further developed. During several sprints, it was possible to
brainstorm more than make or try different designs/technologies and
pre-sent them to the customer. He chose what he liked more and
what he didn't like, and based on that feedback, and the Product
Backlog was updated.

The goa of the sprint was also determined. A goal was set because
it was a good reminder every time they looked at the Product
Backlog of what needed to be accomplished. In addition, it helped
the team to focus on the work. Figure 3 shows the entire Product
Backlog, divided into three main parts: To do, In progress, and
Done.
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TO DO IN PROGRESS

=

DONE

L

|

Figure 3 Product Backlog

Whenever the Backlog was viewed, it was possible to see the status
of individual tasks, how many tasks still need to be done, how many
tasks are till being worked on, and what has aready been
completed. The Product Backlog was mainly the responsibility of
the Product Owner, who was responsible for prioritization; that is,
the essential things with the best-detailed descriptions were at the
top of the Backlog. It was an organized list of all "User Stories”,
which included: Login, Registration, Reader Loans, Anonymized
Borrowing History, Reservation, Availability of a Work in the
Library, Search, Filtering Records, Book Recommendations, and
Reviews, i.e., book ratings. Priorities included Login, Reader Loans,
Reservation, Search and Recommend books. They changed
according to the interests or requirements of the customer. The
Product Owner himself did not do it. It was good when the whole
team helped in the beginning because they asked various interesting
questions that, for example, the Product Owner would not usually
have thought of and which the Product Owner then asked the
customer.

The meetings were held online using Google Meet. There was no
fixed time duration during this meeting, so the length of the meeting
was adjusted as needed. It was attended by the entire team,
including the Scrum Master, Product Owner, Designers, and
Developers. The ten User Stories were divided into 40 tasks, i.e., the
items that the Product Owner presented to the team and asked
which, according to the group, are the most important or can be
started to work on. Asif it has been combed and the individual tasks
have been put in order. It is how the team knew how to help the
Product Owner. The Product Backlog was created for two sprints
ahead. It was important for the team not to stand still and do
something.

Sprint Backlog was the result of Sprint Planning - which was almost
the same as Product Backlog, only for that one sprint. So that was
the list of User stories done in the next sprint. In the first sprint,
three items were selected for the Sprint Backlog. The team did not
meet these items. In the second sprint, two items were selected. The
team aso did not complete these items, so they were moved to the
next sprint. In the third sprint, two items were selected, and five pre-
delivered unfinished items were added. Here the team managed to
complete three items successfully. Incomplete items remained four.
Six items were selected in the fourth sprint. The team finished dl six
items out of six items.

Eight items were selected in the fifth sprint. The team managed to
complete five items. The team did not manage to finish 3. Therefore,
they were moved to the next, 6th sprint. In the sixth sprint, six items
were selected, and the previous three unfinished. In this sprint, the
team managed to complete eight items. Two items and the previous
unfinished item were selected in the seventh sprint. It fulfilled two
items. In the eighth sprint, three items were selected, and the
previous one was unfinished. The team completed all four items.
Seven items were selected in the ninth sprint. This successfully
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completed all seven items. In the last tenth sprint, the last four items
were selected. The team met all of these items.

The Product Increment was the design proposal in the first two
sprints, but nothing from the Product Backlog. In the third sprint, the
team managed to make the basic layout of the application, which
was the first Product Increment. In the fourth sprint, the result of the
sprint was the system design, reader login, and registration
components. The fifth sprint's outputs were Reader's Loans and
Loan History. In the sixth sprint, the Product Increment was Book
Reservation and Availability of the work in the library. The team
created a Search for books or documents in the seventh sprint. In the
eighth sprint, there was an output-pom FAQ, i.e., an overview of
frequently asked questions. In the penultimate ninth sprint, it was
decided to complete the Filtering of records. In the last tenth sprint,
the team's output was the Evaluation of books, i.e., Reviews and
Recommendations of books based on previously borrowed and
searched ones. The overall Product Increment was a mobile
application.

In terms of processes, four essential project management ceremonies
were implemented to help the team identify better goas, structure,
and activities that best suited each of them. These four types include
kick-off meetings (Sprint Planning), status updates (Daily Scrum),
stakeholder reviews (Sprint Review), and project reviews (Sprint
Retrospective). As for Planning, the goal was to create a goal for a
given sprint (Sprint Goal) and create a Sprint Backlog, which is the
second artifact of Scrum. Thefirst is the Product Backlog. It isalist
of tasks that must be completed for a given period that has been set
or atimeiteration, i.e., asprint.

Sprint from the Scrum Master's point of view

The development team included devel opers who had never heard of
the Scrum framework. It's why the Scrum Master explained to them
what Scrum is, why individual ceremonies are essential, he
explained why he was introducing an agile management method that
was not only effective for the team but also for the customer, how
tasks are recorded in Jira, what different benefits this agile
management contains. He showed them that the position of Scrum
Master had its meaning in terms of, for example, solving problems
or relieving them of communication with the customer.

Sometimes he did a few things for someone else to teach them the
process or to guide them. Sometimes he took on the role of Product
Owner to replace her during her absence and thus tried another
position as Scrum Master. So he aso communicated with the
customer and determined some priorities that the team worked on.
Then he chose the approach, "don't catch fish for a person, but teach
him to fish". When you give him afish, you feed him for a day, but
when you teach him to fish, you feed him for alifetime.

If someone had a problem during the sprints, they contacted the
Scrum Master using the Slack tool, and then they arranged an online
meeting where they discussed the issue and agreed on a solution.
But there were also problems where only the Scrum Master was
informed, and he resolved the issues without needing a meeting. He
aways tried to solve and eliminate the problem in the shortest
possible time so that the sprint was not prolonged and the team did
not lose time. But it was not aways easy and possible. The
developers problems turned out to be the most serious. A significant
risk for this project was the new library-information system, which
the Jan Bocatia Public Library wants to apply. Some institutions
have already started using Tritius. In the case of the library, not
everything went entirely smoothly. Communication with Tritius
employees was the most critical. Tritius is not a modern system that
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allows you to connect to an application. It does not offer the
possibility of connecting to the system via APl protocals. It uses old
protocols, in which it isn't easy to search as well as to update the
given protocols. Likewise, after a discussion with the owner of the
library system, a necessary update of the system is not planned soon
so that it is possible to connect third parties, e.g., mobile
applications.

The Scrum Master tried to conduct the meetings so that as many
team members as possible participated, if possible, al of them.
Before each session, he also wrote to the team in Slack so they
would not forget the meeting. He taught the team about
responsibility and the importance of announcing their absence. If
someone couldn't attend the meeting, he assigned another person to
answer for him, so the team knew what the given team member did
yesterday, what he would be working on today, and if he had any
problems. It made these meetings so much easier. The whole team
met only once aweek, asit suited everyone and was enough. If there
was any minor issue, they reported it to the Scrum Master using
Slack.

Sprint Planning from the point of view of the Scrum Master

First, an initial project meeting (i.e., Sprint Planning) was held. It
was a meeting where the whole team, including designers,
developers, and marketers such as Scrum Master and Product
Owner, came together. It is true that for a 1-month sprint, the
duration of this meeting should not exceed 8 hours. Since the
beginning of the project was not risky, it was not necessary to
choose a sprint shorter than two weeks. The Scrum Master set the
sprint to 2 weeks so that Sprint Planning could take a maximum of 4
hours. Our Sprint Plannings always lasted a maximum of 2 hours.
Never has Sprint Planning taken longer. If Sprint Planning takes less
time, but everything that is needed is covered, it can be done even
faster. This condition was met every time, and tasks were aways
selected for the next sprint. However, it should never take longer
than 4 hours in a 2-week sprint, so that the project is not delayed and
the team does not waste time. It is such a time limit that the Scrum
Master followed so as not to exceed it. Sprint Planning was planned
as soon as the team was ready to go into planning mode. This
meeting served as the formal start of project planning. The project
kick-off meeting was the first meeting where the Scrum team came
together to gain a common understanding of the goals and scope of
the project and to understand each person’s roles within the group.

The meeting started with a short introduction. The Scrum Master
gave each team member approximately 10 minutes to introduce
themselves and their role. After that, the project's background was
explained for about 5 minutes. It included details such as how the
project came about and why it is essential. This time was also used
to set a common vision. Ancther 5 minutes were spent sharing the
goals and scope, which referred to the boundaries around the
project. It included clarifying what work was considered in-scope
work and what work was considered out-of-scope work.

This meeting was also a good place to share the target launch date
and highlight any important milestones the team needed to be aware
of. Once the goals and scope were discussed, it was time to discuss
the roles of all team members. It took about five minutes to ensure
that everything was clear to everyone responsible for what worked
throughout the project. Afterward, cooperation and how the team
will work together on the project were discussed. Tools that served
as a common source of information for the group were aso
explored. For example, a project plan created in a spreadsheet or
work management software, e.g., Jira Software. In addition, it was
determined how the team would communicate with each other, such
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as through daily e-mail updates, a team chat room, or weekly online
team review meetings via Google Meet. Approximately 10 minutes
were devoted to this topic. Once everything was ready and the
project details discussed, it was time to discuss what would happen
next. Over the next 10 minutes or so, expectations were set with the
team members for what was to come. This was also used to clarify
the next procedure for each team member, i.e., so that members
know how to proceed. Finally, about 15 minutes were allocated for
questions from the team. It was a chance for the Scrum team to gain
insight into some of the topics we've discussed. So this kick-off
meeting covered introductions, project background, goals and scope,
tasks, collaboration, and what's next, but mostly time was reserved
for questions from the group at the end.

All members of the Scrum team are invited to this initial meeting.
During the kick-off meeting, team members |learned more about how
to contribute to the project and gained a deeper understanding of
how the team would work together to achieve the project's goals.
Stakeholders were aso invited to have an opportunity to understand
the project plan at a high level, share their perspectives and ensure
that everyone is on the same page. Some meetings were more time-
consuming, but some were less demanding when it was enough to
send a quick email or use chat with team members. After the
program meetings were completed, this information was
documented in a meeting agenda template and sent to participants a
day or two before the meeting. The Scrum Master led most of this
meeting.

Daily Scrum from the point of view of the Scrum Master

The Sprint started, the Sprint Planning was completed, the Sprint
Backlog and Sprint Goal were available, and finally, the Definition
of Completion was determined (i.e,, it is generally understood that it
is known when the task will end, what it should contain, and
everyone understands it). The whole team usually met every day at
this meeting, but it was a little different for us. The Scrum Master
set Daily Scrum meetings once a week, where it was said who is
working on what - so that it is not time-consuming for the team
members. Then a meeting was held with the team, including the
Scrum Master, Product Owner, designers, and developers. This
meeting took place online via Google Meet and lasted no more than
15 minutes.

Sprint Review from the Scrum Master's point of view

Like all the previous ceremonies, this meeting was also limited in
time, and it should last a maximum of 2 hours for a 2-week sprint. In
our case, this meeting still lasted approximately one hour. All Sprint
Reviews were conducted online using Google Meet, and the tools
used in these meetings were Figma, where the designers showed
their progress, and Xamarin, where the devel opers worked.

It was convenient for the client to meet with the team twice a month.
The project was presented to the project sponsor, athough only a
small part was made. The client did not like the colors that were
used. So it was recorded, and the Product Owner tried to work it into
the next sprint. Therefore, it was essential to teach the customer to
talk only at the Sprint Review so that the scope does not have to
change during the sprint, i.e., so that during the sprint it was not
needed to solve issues how to change the requirement, where and
how it will be placed. Everything had to have its sequence. The
Scrum Master and Product Owner explained to the customer that
once the 2-week sprints were agreed upon, every two weeks, he
would come to the Status and Sprint Review, and the customer
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would see what had been done so far and provide feedback on what
he wished to change. Subsequently, comments will be worked on.

Effective team communication is necessary to ensure the successful
outcome of the project. The Scrum Master is the one who connects
the team to the information they need. Throughout the project, he
served as the main resource for the team when it came to
communicating and clarifying goals, progress, and updates. There
are many tools for sharing with the Scrum team, but Google Meet
was used for online meetings. If a team member had a minor
problem with a task or with any team members, they contacted the
Scrum Master using Slack. The lengths of those meetings were not
aways as long as planned. For example, if the meeting was
supposed to last 2 hours, it did not mean it lasted 2 hours. It was just
the planned maximum possible length of the meeting. If the
discussion at the meeting was finished in 20 minutes, there was no
need to extend the meeting. The length of the work meeting
depended only on the work team. The purpose of the Sprint Review
needed to be fulfilled. This meeting should not last more than 2
hoursto avoid disrupting the sprint later.

Sprint Retrospective from the perspective of the Scrum Master
Retrospectives should take place throughout the project's life cycle.
Therefore, they were implemented after the main milestones, i.e.,
sprints, and after the project completion. As for the time limit, the
Sprint Retrospective should not last longer than one and a half hours
for 2-week sprints. This time limit was always respected, and the
Retrospectives did not last even half an hour. These meetings were
held online using Google Meet. In advance, the Scrum Master
prepared a PowerPoint presentation, which he then shared during the
meeting.

Adgileis gtill relatively new in KoSice, and some companies are now
switching to it. Many people are fed up with it, especialy
developers, who until now have taken a task, made it, handed it
over, and didn't have to deal with any of the processes around it. But
because the Scrum Master showed the benefits and admitted that it
is simply impossible to introduce Scrum hard because this alone is
not agile. Still, it is necessary to introduce some agile management
methods that will be effective for the team and the customer. It
meant being flexible towards the client, i.e., the customer. He told
the group that he chose Scrum because he saw the benefits. For
example, in the Daily Scrums, he saw the benefits in planning, saw
the benefits in the fact that it relieves the team of communication
with the customer, saw the benefits of the Product Owner that he
writes down the User Story and the team he just adds that they will
already have these things, he saw the benefits in that our team will
grow, the amount of work will be more significant, etc.

The retrospective was also resolved because not everything in the
team always went as it should, and the Scrum Master wanted to help
the team. He needed to write it down somewhere and the whole
team for it. When he had outputs, he knew how to do something
with them. He said two sentences, and the team was already
listening. Because it was not ordered, but it was something that he
wanted to do for the Scrum team. That was the role of the Scrum
Master, to be human, explain everything, and lead.

At the end of each sprint, the Scrum Master's task was to prepare an
exciting presentation and lead meetings such as Sprint Review and
Sprint Retrospective. It was essential to know who felt how during
the sprint so that he could change it in the next sprint. Not a single
Retrospective, it turned out that anyone was disappointed or
frustrated by the given sprint. Mostly it was either neutral or the
team was satisfied. The main goal of the Retrospective is to answer
three essential questions.
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Thefirst question is: "What is done well?". He wrote al the answers
from the team directly into the presentation so that everyone could
see it and compare it with the previous sprint. The designers
managed to make a draft of the project, and the teamwork was
successful. Team members constantly communicated with each
other, helped each other, and were not afraid to say or ask anything.
The team was greatly helped by the training, where the Scrum team
learned how to proceed in case of any problems, and above al, there
were no quarrels in the group. There was a perfect atmosphere,
which was contributed not only by the Scrum Master but also by the
whole team. He tried to motivate them all the time, either in their
work or talking.

The second main question in the Retrospective was, "What didn't
work for us?". The main and probably the most significant long-
term problem was communication with Tritius. Even so, the Scrum
Master always tried to solve this problem, especialy to solve it as
soon as possible. But it was not always easy. Sometimes Tritius did
not answer the question directly, and our requests could not always
be fulfilled. Moreover, this new technology did not suit us due to the
lengthy creation of API protocols and the like.

The last point of the Retrospective is the third question, i.e., "What
needs to be improved?". Improving communication in the team and
in contact with Tritium is necessary. One of the possible risks that
could have affected the project was that access would not be
obtained.

4. RESULTSAND DISCUSSION

In the calendar year 2021, a team was created for the Book Avatar
project, in which the mobile application development took place
using the agile Scrum framework. In this part, the impact of the
implementation of the agile framework on the development of a
mobile application for the library is evaluated from three points of
view:

=  Progress of sprints during the project. Application features.
Problems during the project.

=  What were the tasks of the Scrum Master in the Book Avatar
project?

=  Our recommendations result from the implementation of the
project.

4.1 Progressof sprintsduring the project

One sprint should not be longer than one month and shorter than one
week. The length of the sprint was set to 2 weeks, i.e., the most
common sprint length. A total of ten sprints had to be performed.
The Sprint was divided into four ceremonies: Sprint Planning, Daily
Scrum, Sprint Review, and Sprint Retrospective. The sprint
alignment occurred in the 3rd sprint, which means that the first two
sprints did not end as expected, unlike all other sprints. Only the
design was developed for the first three sprints, but from the 4th
sprint, the developers started working on the mobile application
development. The project team started working on the highest
priority tasks and then continued with the lower priority tasks. So, in
the 4th sprint, the developers developed the Reader Login to the
application and the New Reader Registration; in the 5th sprint they
developed the Reader's Loans and Borrowing History; in the 6th
sprint, they created the option of Reservations; in the 7th sprint the
Availability of the work in the library, in the 8th sprint Searching for
books, in 9. Filtering records, and in the last 10th sprint, they created
Reviews, i.e., evaluation of books.
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Features that the team managed to make and are the content of the
application:

login,

book borrowing,

history of book borrowing,
favorite books,
recommended similar books,
book search filter,

overview of events,
frequently asked Questions.

During the entire course of the project, there was only one problem
in the team. The problem was the team members' problem; he lost
motivation and felt that not every member was fulfilling his role in
the group. He solved this problem by adding another meeting in the
form of a Daily Standup, where he asked each team member to
show their work from the day before our meeting and then say or
show the work they were going to do on the day of the meeting. It
turned out that each of the team members performed their tasks
honestly. He tried to solve every single problem as soon as possible
so that the tasks in the sprint were not ssimply moved to the next
sprint, or he tried to eliminate the given problem if possible.

4.2 Tasksof the Scrum Master

The main activities of the Scrum Master included: teaching the team
the theoretical part of Scrum in practice, preparing the schedule for
the whole month ahead, planning and facilitating individual
meetings, observing ceremonies, supporting and motivating the
team to fulfill tasks, helping the Product Owner with maintaining
unresolved tasks in the Product Backlog, preventing or removing
obstacles to the team's ability to meet project goals, relieving the
team of problems of a variety of nature, such as pointless meetings,
communication and administration, protecting the group from
disruptive external influences, and encouraging the team to grow
personally and improve.

4.3 Recommendations

Based on our experience, the following recommendations are
written regarding Sprint Planning, Daily Scrum, Sprint Review, and
Sprint Retrospective.

During Sprint Planning, specific User stories were selected that
would be done in that one sprint. This meeting served as the official
start of the project and as a way to align the team's understanding of
the project's goals with the actua plans and procedures. The goal of
Planning was to come up with everything that needed to be done for
the sprint and explain everything in 1 day or 2 hours. At this
meeting, the Product Owner answered questions and said the
priorities on which User Story he would most like to be worked on.
Explaining the Product Owner's vision for the given sprint was
essential, eg., it is a priority from the customer side, so the Home
Page is available at the end of this sprint. Then he explained what
the Home page should contain. The Product Owner aways
explained everything to us well so that everyone on the team had the
same understanding of the tasks. It did not happen that someone
imagined two different things in the team under one term. It was the
purpose of that planning. The group chose the tasks they could
complete in the first sprint, and the team members explained them to
each other in such detail that everyone understood it and that
nothing overlapped. Therefore, there was a general understanding.
All team members were talking about the same thing. At the same
time, during the Sprint Planning, the team members divided the
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tasks among themselves in the group. It means that by the end of the
Planning, everyone already knew their roles and responsibilities.

Another important thing in sprint planning was the task description,
which was written as a fairy tale/story (i.e., who wanted the task,
what the task was supposed to do and why). The job description
further included a description of the acceptance criteria. If the
criteria were in line with the user's requirements, the given user
story could be considered finished. They had to be written in detail
so that everyone could understand them so that it was clearly
defined where the end was. When this was done, the User Story was
finished. The Sprint Backlog was visible and transparent to all team
members. For this reason, the project team decided to use Jira
Software for sprint planning.

Based on experience, the following recommendations were
proposed for the next project:

=  during sprint planning, team members should have tried to
explain each task in as much detail as possible, including
acceptance criteria;

= it should be clear and distinct when a task is completed and
how a new team member can judge it, for example, how long it
takes to complete this task, etc.;

= keep mandatory participation for all team members, even if, for
example, there are more designers or devel opers on the team;

= divide individual tasks into the smallest possible parts, so that
team members are more motivated to work on individual tasks,
including sprints. If those team members only see, for example,
five larger tasks on the board in the "To Do" column, they may
not be as motivated to do the individual tasks, either in terms of
the difficulty of those tasks or in terms of free time, such as
those tasks, but smaller ones that only take a few minutes to
complete.

The content of the Daily Scrum meeting was for the whole team to
answer the following three questions: “What did | do yesterday?
What will | do today?” and “Do | have a problem?’. The team
members needed to meet consistently at the same time in the same
place, so it became a habit for them. Nothing else was discussed at
our Daily Scrum. If there were any problems in the team, | solved
them from the position of Scrum Master. Team members talked
about problems right from the start as they arose. The group
communicated nonstop.

The primary goal was to align the team with updates, progress,
challenges, and next steps. The entire project team had to know who
was doing what. Not because of control but because the
development is fast, five months went by like water. There were
many tasks and questions, and everyone just needed to know what
everyone was doing so that the group members could function as
one team; since there are no individuals in Scrum, everyone pulls
together. The Scrum Master was interested in the problems, and the
team as developers was interested in who did yesterday and what
they will do today. First, the design was done, and then the
programming started. First, the backend was programmed, and then
the frontend (i.e.,, the frontend was connected to the backend). It
often happens that there is some discrepancy, that the frontendist
waits behind the design or the backendist wait behind the design,
then the frontendist stays behind the backendist; simply these
dependencies and so on, then they are more visible if the team
participates in those Daily Scrums. In our case, there was no need to
wait for the design. The result of those Daily Scrumswas alist of all
the problems that could be solved from the Scrum Master position.
One of the critical responsibilities of the Scrum Master was to be
aware of the status of the project at any given time and to ensure that
others were informed or knew where to find the latest information.
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During this meeting, a task update status was discussed in the team,
where members discussed the status of the most urgent tasks, how
many tasks have been completed, how many tasks are left
unfinished, and the schedul€'s status. There was aso discussed
whether delays occurred, what was not happening according to the
plan, or whether the pace of solving individual tasks was being
followed. Further, current and expected changes, risks, resource
issues, supplier issues, etc., were discussed. The status meeting was
an essential project tool that kept the project on track.

For the next project, it isrecommended that the other Scrum Masters
use a relatively fixed schedule for this meeting and stick to the
scheduled time. A fixed schedule will keep the team engaged. These
status meetings would be maintained regularly. If Daily Scrums are
routinely organized, these meetings will be beneficial because they
will alow recognizing milestones, sharing information, and
expressing concerns to the Scrum Team. From the project solution
knowledge, it is recommended to organize these meetings every
day, as it is written in Scrum, so that it does not happen that some
members feel that not everyone is doing their work. There was a
problem in this project because some team members felt that not
everyone was doing their job in their position. This problem was
solved by requiring all team membersto post daily in Slack, where a
group was created. In Slack, the activities of individua team
members from the previous day were recorded, as well as what was
done on the current day, and problems, if any, were also recorded
there. If they knew how to document it, they uploaded the file or
photo to our Slack group. That was enough to solve the problem.

The Sprint Review was a meeting at the end of each sprint in which
the entire team (i.e, Product Owner, Scrum Master, and
Development team) participated. The customer, that is, the client,
was aso invited. It was the only meeting where the customer had to
come, and he needed to be there. We, as the Scrum Master,
welcomed the customer, then the Product Owner presented to him
what was done during the sprint. The essence was to show what
worked for us. At the end of the meeting, the Scrum Master asked
what the customer liked or didn't like and collected feedback (i.e.,
the most important thing the project team could get).

For further projects, a recommendation was made that the Scrum
Master, together with the Product Owner, prepare, for example, a
presentation in PowerPoint, where there would be graphs and
examples of increments, i.e., parts of the products they created
together with the Scrum team. Till now, they preferred to make a
live demonstration of the product and its functions. But, again, this
will reflect their control and expert knowledge of the product.

There is no better tool for reflection and ensuring continuous
improvement than conducting a Sprint Retrospective. It was an
internal meeting where the project team tried to find improvements
to their processes (e.g., a discussion about using another
programming language to improve the implementation of tasks,
etc.). It was investigated which procedures should be continued and
which could be improved. The meeting helped the team to get
feedback about the whole research group, both from a professional
and persona point of view (i.e., whether the team members worked
well together, the meetings that were held were sufficient, the team
members shared enough information, the technologies that the team
had at their disposal were not outdated, the information provided did
not cause any problems, or how things could be done better).

The Scrum Master listened to it al, found out the possibilities, and
most of all, acted. The Scrum Master built a culture in his team,
strived for continuous improvement, enabled team members to
understand different perspectives within the Scrum team and thus
better understand each other, facilitated collaboration, and increased
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team productivity. He asked for feedback on any aspect of the
project, from planning, implementation, communication, and team
dynamics. When the team saw the response that the Scrum Master
or Product Owner wanted to help the team, it helped morale,
speeded up development, and there were much fewer conflictsin the
group. It wasn't a problem if something couldn't be solved, but it
was also good from a Scrum Master's or Product Owner's point of
view not to promise something they couldn't deliver. It was still
necessary to explain everything to the team and say why not. They
didn't say no and didn't turn on their heels and leave, but they
aways tried to give the team reasonable reasons. If they gave
reasons to the team, they were more willing to listen. No one
listened to them if they had just ordered something from the group.
So everything «ill had to be justified. It helped improve
communication and teamwork significantly. Also, this was true for
any ceremony. They always asked the team why they were going to
do the given ceremony, the benefit of the given ceremony, and so
on.

Under no circumstances was the customer present at this meeting,
only the team (i.e, including the Scrum Master, Product Owner,
designers, and developers). The Scrum Master always led this
meeting. The content of this meeting was to ask two questions:
"what was good?" and "what could be done differently" (i.e.,, he
never asked what was wrong). It was important that everyone could
express themselves.

Neverthel ess, when one or more issues are found in the Scrum Team
during the Sprint Retrospective, it is recommended that the
discussed change be made anyway. Because then people will not
want to participate in retrospectives if they feel that their feedback is
not fully considered and implemented. Based on the knowledge
gained, it is also recommended that Scrum Masters explain all their
actions. When you tell the team that every day at 8:00 am., you will
have a meeting for 15 minutes and nothing more, half of the people
will fall asleep, and the other half will not. But if you explain why it
is like that, you give them the possibility that you will somehow
change it if it doesn't work. As a result, the team will be more
willing to try and do it.

5. CONCLUSIONS

Based on innovation in the field of libraries and the introduction of
digital products, the Scrum framework was implemented in practice,
i.e., in the Book Avatar project to develop a mobile application for
the Jan Bocatio Public Library. This application simplifies and
streamlines the process of borrowing books. With the help of the
mobile application, the library can get closer to the readers of the
books and news about events, new books, book reservations, and
their subsequent borrowing.

The paper described the process of implementing the agile Scrum
framework into the Book Avatar project for developing a mobile
application and the team's satisfaction with the implementation. It
was examined whether the team was motivated enough, how
problems were solved in the group or how the team was satisfied
with the set number of meetings during the sprints (i.e., the project
duration). In addition, an evaluation was made of the optimal sprint
setup, whether these setups were sufficient or not, and how satisfied
the library was with the application.

Based on our experience from the point of view of the Scrum
Master, Scrum ceremonies are described when the project can fail
due to various errors and ways to prevent these errors.
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Based on the evaluation of individual ceremonies (from individual
sprints) with the implementation of the agile framework in the team,
it is desirable to follow the rules for all ceremoniesin other projects.
For example, for one of the following projects, it is necessary to
prepare a schedule with individual ceremonies, an exact time frame,
and an agenda and ensure that the team is motivated, tasks will be
done and completed on time, and the project will not be delayed. No
other problems will arise, asin this Book Avatar project.

In the following research, it would be appropriate to supplement the
mobile application with the following functions. Reading challenges
(challenges) for greater reader motivation, Online pass in the
application (using a barcode or QR code), Ranking of the most read
books (in general), News, possibility to set the application's day or
night mode (light or dark appearance of the application), Book
reservation or document, Setting notifications and the opportunity to
download the application also viathe iOS operating system.

It is about the first library application in Slovakia, owned by the Jan
Bocatia Public Library. The application was named Bookatius by
combining the words "Book™" and the "Bocatius' part of the library
name. It's a natural but apt name for that. The project turned out
successfully and was handed over on time. The client, the Public
Library of Jan Bocatia, was satisfied with this application.
Unfortunately, the application cannot be downloaded through the
Store (Google Play) yet, as it has not yet been officialy launched.
The official launch date of the app is tentatively scheduled for
March 2024.
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