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Abstrakt

Tato diplomova prace popisuje navrh, implementaci a hodnoceni nového uziva-
telského rozhrani pro aplikaci WherelS, kterd si klade za cil zlepsit navi-
gaci a vyhleddvani napfi¢ riznymi systémy na Fakulté informacnich techno-
logii Ceského vysokého uceni technického v Praze. Vyuzivajici metodiku User-
Centered designu, faze navrhu zahrnovala analyzu stavajicich systémi a sbér
pozadavkt uzivateli prostfednictvim dotaznikl, na zakladé prototypu vyvi-
nutého Be. T. Hegerem v ramci jeho bakalaiské prace. Rozhrani je imple-
mentovano s vyuzitim knihovny React a ovéfeno prostfednictvim heuristické
analyzy a uzivatelského testovani s koncovymi uzivateli.

Klic¢ova slova navrh uzivatelského rozhrani, User-Centered Design, univer-
zitni vyhledavaci platforma, informacni systém, WherelS, React
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Abstract

This master thesis details the design, implementation, and evaluation of an
new user interface for the WherelS application, aiming to enhance navigation
and search functionalities across various systems at the Faculty of Informa-
tion Technologies of the Czech Technical University in Prague. Employing a
User-Centered Design approach, the design phase involved analyzing existing
systems and gathering user requirements through questionnaires, building upon
the prototype developed by Bc. T. Heger in his bachelor thesis. The interface is
implemented using the React library and evaluated through heuristic analysis
and usability testing with end users.

Keywords user interface design, User-Centered Design, university search
platform, information system, WherelS, React
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Introduction

The Czech Technical University (CTU) and its Faculty of Information Tech-
nology (FIT) operate several information systems that are separate and are
utilized to gather information for various students’ agendas. The multitude of
information systems, which sometimes do not even have consistent informa-
tion among each other, can pose a challenge for the faculty’s new students.
This thesis aims to research and implement the enhancement of an existing
prototype of a system, which is addressing this problem.

The prototype for such a solution was originally developed by Bc. Toma&s
Heger in his bachelor thesis [1], where he proposed an information system
(web application) focused on facilitating access to information about courses,
teachers, rooms — named Where Information System (WherelS).

During the NI-NUR courseﬂ we participated in a team project that en-
hanced and expanded the functionality of the application’s backend and com-
pletely reworked the application frontend. The division of responsibilities was
as follows:

e Be. Tomdas Heger — focused on backend development (adding features
to find the canteens and check the menu, implementing a favourite can-
teens system, introducing a close events calendar, refactoring old code,
developing a new REST API),

o Bec. Illia Brylov — dedicated to frontend development (designing the new
user interface for the enhanced version of the application, implementing
the frontend in the React framework, connecting the frontend to the new
REST API),

e Bc. Jakub Jabtrek — engaged in both backend and frontend improve-
ments (refactoring the user login process, managing session, implement-
ing a return button on the frontend, orchestrating Docker deployment).

In this thesis we will describe the work which was done and will continue
in implementing the frontend solution.

INI-NUR is a FIT course covering the theoretical aspects of human-computer interaction
and user interface design.
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Thesis Goals

The primary goal of this thesis is to deliver a new, production-ready user
interface frontend solution for the WherelS application.

The analytical part of the thesis aims to design a new user interface for the
WherelS application. This design process will start by researching the meth-
ods of User-Centered Design (UCD) and futher application of these methods
like: gathering and analysis of user requirements and ideas, provided through
a student questionnaire, the analysis of the WherelS application prototype de-
veloped by Bc. Tomés Heger in his bachelor thesis, and a review of similar
search systems.

The implementation phase is tasked with delivering a newly created fron-
tend solution that adheres to the requirements outlined in the analytical part of
this thesis. Next steps involve usability testing of the developed solution with
students, complemented by a heuristic evaluation to assess its effectiveness and
identify areas for improvement.

Motivation

The complexity and inconsistency of high amount of systems used by the faculty
and university are widely recognized challenges among its students. Therefore,
the thesis author is highly motivated to contribute to a project with the poten-
tial for immediate and meaningful impact. This initiative aims to significantly
improve the experience of both current and future members of the Faculty of
Information Technology (FIT).

Thesis Structure

The Chapter [I] will describe the reader a theoretical background on user-
centered design principles, which will support the analysis and implementa-
tion in subsequent chapters. It will also outline the methodology for usability
testing of the solution.

The Chapter [2] will introduce the existing faculty and university systems
and external systems offering similar functionalities. Then it will analyze the
user interface of the application prototype implemented by Bc. T. Heger in his
bachelor thesis, ending with the analysis of student questionnaire responses.

The Chapter [3] will report the design process for the new user interface
solution and will end with a low-fidelity prototype.

The Chapter [] will focus on the implementation of the UI based on the
low-fidelity prototype within the React framework. This implementation will
connect to the new REST API developed by Bc. T. Heger in his master thesis
and be deployed to a public domain address.

The Chapter [5] will assess the implementation through heuristic evaluation
and in-person moderated usability testing.



CHAPTER ].

Overview

The problem is that in avoiding
the paths that contain the tar,
you may never reach any
destination; in avoiding
temptation, you remain pure, but
irrelevant.

Donald A. Norman

In this chapter, we introduce the reader to User-Centered Design (UCD).
We will employ this framework in the next chapters to assist in analyzing and
designing user interface solution of WherelS application. This chapter covers
the methodology to be utilized throughout this thesis.

1.1 User-Centered Design

In this section we will tell about the origins of User-Centered Design and it’s
key principles.

1.1.1 Origins

The User-Centered Design (UCD) approach comes from studying how people
interact with computers. It got a big boost from Donald A. Norman’s impor-
tant paper [2], “Design Principles for Human-Computer Interfaces”, written in
1983. Norman pointed out problems with how systems were made back then,
mainly that there wasn’t a clear way to check if a design was working well or
even finished. People making these systems really didn’t have a set way to
measure if a system was “good enough” or “complete”.

Norman suggested four methods to add a needed approach, focusing on
different parts of designing to make it more focused on users:

e recognizing that users have distinct needs, which even the best-intentioned
designers might not meet with their designs,

e the introduction of quantitative methods and guidelines, which, however,
may clash with the realities of development pressures,

3



1. OVERVIEW

¢ enforcing consistency through software tools for interface design, embed-
ding principles directly into these tools,

o separating the interface design process from other programming tasks,
pushing for a standard way to communicate and work on the interface
that even non-programmers can use, possibly through software tools.

Norman’s ideas, which are now well-known, helped shape the principles we
generally use in design today. His work led to the User-Centered System Design
(UCSD) project, which puts the user at the heart of the design process. This
project highlighted five key ideas:

1. Trade-offs are inherent: Every design principle application has its
strengths and weaknesses, with the goal being to make trade-offs explicit.

2. There are no errors, only iterations: Designers should view each
user action as a step towards a goal, facilitating efficient progression to
the desired outcome.

3. The importance of low-level protocols: Consistency in basic user
tasks across systems standardizes the user experience significantly.

4. Structured activities: User tasks naturally group according to goals,
suggesting that operations should be organized to reflect this perception.

5. Dominance of information retrieval: Importance of designing intu-
itive file and directory structures, focusing on making information and
help resources easily accessible to users.

Norman’s talk about trade-offs brought about a way to measure how happy
users were with different parts of a system. He showed how people who don’t
use a system often and those who do, have different likes — people who use it
less prefer menus, while regular users like commands. These choices affect how
fast users can use the system, how easy it is to learn, how mistakes are fixed,
and what users need to know beforehand.

This work started a bunch of other studies that gave the industry and
academia clearer ways and rules for making and evaluating systems, all aiming
to put the user’s needs first.

1.1.2 Human-Centered Design

Originally published in 1988 as “The Psychology of Everyday Things”, the
book [3] by Donald A. Norman was reissued in 2013 as “The Design of Everyday
Things”, is very influential in both academia and practical fields.

In this book the author describes Human-Centered Design (HCD). HCD
makes sure that when we design products, we think about what people need,
can do, and how they act. This way, designs are made to be easy for users
to understand and use. The main idea is to make designs that talk clearly to
users, telling them what they can do, what’s happening now, and what will
happen next.

Norman highlights six fundamental concepts essential for HCD:

o Affordances
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« Signifiers

o Constraints

o Mappings

o Feedback

e Conceptual Model

Among these, the conceptual model is really important because it helps people
really understand how a system works, making it easier for them to use it
smoothly.

This thesis will take a closer look at HCD’s six fundamental principles to
uncover the guides of design thinking that make products great for users.

Affordance. The idea of affordance |3, pp. 10-13] is about how a physical
object can be used by someone or something, like an animal, human, or even
a machine. It’s all about the match between what an object can do and what
a user can do with it. For example, a chair is made to support weight, which
means it’s made for sitting.

Even if you can’t see an affordance, it’s still there. But for people making
things, it’s important that these affordances are easy to see because they guide
users on how to use objects.

Affordances are all about the opportunities in the world for interaction.
While some of these opportunities are easy to notice, others might not be so
obvious.

When people can easily tell what they can do with an object without need-
ing a guide or label, that’s thanks to perceived affordances. The term signifiers
was introduced to describe the aspects of affordances that communicate where
and how to interact with something.

Signifiers. Signifier [3| pp. 13-20] means any kind of mark or sound, any-
thing you can notice that tells people how they should act. Signifiers are crucial
for communicating with users, whether you meant to communicate or not.

People need clues to understand how to use products or services. They
look for any hint that can help them figure things out—what it’s for, what’s
happening, and what else they could do. It’s the hint that matters, anything
that could give useful information. Designers have to give these clues. What
people need, and what designers have to give, are signifiers.

Signifiers are like signals. They can be signs, labels, or pictures out in the
world, like the “push”, “pull”, or “exit” signs on doors, or arrows and diagrams
that show what to do or where to go, or other kinds of guidance. Some signifiers
are just things you see and understand right away, like a door handle or how
a switch is built.

Mapping. Mapping |3, pp. 20-23] is crucial for designing controls and dis-
plays. It’s about arranging controls in a way that matches what they control,
making it easier for users to understand how to use them.

Using spatial analogies, or natural mapping, helps people get how things
work right away. For instance, pushing a control up to move something up,
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or arranging light switches to match the layout of the lights. Some of these
mappings are based on universal human experiences, like moving your hand up
to mean “more” and down for “less”, which is why we often use up and down
to show levels of intensity.

But, it’s important to remember that some mappings we think of as “nat-
ural” might actually be specific to certain cultures. What feels intuitive in
one culture might not in another.

A gadget becomes user-friendly when its design makes the actions you can
take obvious, and when its controls and what they show you make sense natu-
rally.

Feedback. Feedback |3, pp. 23-25], the process of letting users know their
action’s outcome, is crucial in interaction design. Immediate feedback is es-
sential; even slight delays can be unsettling, leading users to abandon their
tasks.

However, excessive feedback can be as problematic as insufficient feedback,
overwhelming users and causing them to ignore or disable notifications alto-
gether. This risks missing out on important alerts.

Feedback must be carefully designed to confirm actions without being intru-
sive. It’s vital to prioritize feedback so that less critical information is subtle,
while crucial alerts are noticeable, ensuring they grab the user’s attention with-
out disrupting the overall user experience.

Conceptual Model. A conceptual model |3, pp. 25-30] simplifies how some-
thing works. It’s a mental shortcut that doesn’t need to be fully accurate to
be helpful. For instance, computer users understand files and folders through
desktop icons, creating a mental picture of how their computer organizes data.

Conceptual models range from complex versions in manuals to simpler,
mental ones people use daily. These mental models, unique to each individ-
ual, help users grasp how things function. People might even have multiple,
sometimes conflicting, models for a single object, based on its different aspects.

Clues to operation come from the system’s design elements like signifiers,
affordances, and mappings. These models are crucial for understanding how
things work, predicting outcomes, and deciding what to do when unexpected
issues arise.

Users develop their conceptual models through interactions with the prod-
uct, instructions, and any available resources. While designers hope users’
models will match the intended design, the reality often differs due to the
indirect communication methods.

1.1.3 Conclusion

We've introduced two terms, which do sound quite similar. The difference
is, that Human-Centered Design (HCD) looks at the big picture of designing
things based on what people need, while User-Centered Design (UCD) focuses
more on how users interact with a product. In simple terms, UCD is a subset
of HCD, and both are about making designs that are easy and good for users.
In this thesis we will stay focused on a narrower one — UCD.

6
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1.2 UCD in Practice

In this section, we’ll explore how UCD transitioned from the academic in-
sights of Donald A. Norman into widespread industry use. We’ll examine the
implementation of UCD, highlighting its contributions to enhancing product
development process.

1.2.1 IBM

The origin of modern UCD is widely attributed to International Business Ma-
chines Corporation (IBM) in the 1980s. At the Thomas J. Watson Research
Center, Gould and Boises developed a methodology that emphasized four crit-
ical steps: focusing early on the characteristics and needs of the intended user
population, inclusion of users as part of the design team, empirical and exper-
imental measurement, and iterative practices. They believed that this princi-
pled approach was necessary for the progress towards systems that are signifi-
cantly easier to learn and more useful [4].

IBM’s Design Thinking [5] is simple — it’s about making users the top
priority for the whole team. This concept has been developed further by adding
methods and actions to build a structure that applies design thinking to teams
of any size, no matter if they are in the same place or spread out.

Karel Vredenburg in his article [6] states, that IBM’s UCD process empha-
sizes designing the complete user experience, from when a potential customer
first hears about a product or service to when they think about upgrading.
This is different from older methods that mainly concentrated on the software’s
graphical user interface or hardware components like the computer keyboard.
To carry out this process, IBM uses a team with diverse skills to design all
parts of the user’s interaction.

Percival Lucena et al. explain [7], that previously, a software’s potential
market share was mostly restricted by the supply chain and distribution abil-
ity. But now, a product’s growth is based on how well it meets user needs.
IBM Design Thinking includes initial analysis and user feedback in all stages,
helping to better understand the problems to solve and the best solutions for
users. A survey showed that 80 % of users were very satisfied with the projects
delivered. The enhanced user experience led to increased productivity, saving
time and resources, and expanding the user base for the services provided. De-
spite these positive qualitative results, more research is needed to accurately
gauge these satisfaction levels and understand the limitations of the software
framework developed.

Karel Vredenburg adds [6], that it’s important to mention that while IBM
set up a human factors organization more than 40 years ago and used different
usability and human factors methods over time, it was only with the launch of
an improved version of UCD in 1995 that a significant organizational change
occurred.

1.2.2 UCD - Industry State

In this section, we’ll explore how UCD was received by developers and users
in real-world scenarios. We’'ll do this by reviewing the outcomes and various
surveys and analyses.
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Ji-Ye Mao et al. describe [8], that development of UCD has seen a range of
views on its usefulness and use. At first, many UCD methods were criticized
for being inefficient or impractical for various reasons. Nielsen pointed out
a common feeling among developers, who found usability engineering methods
intimidating because of their complexity, time use, and high costs. However,
the rise of e-commerce has greatly highlighted the importance of usability and
UCD. The ease with which users can change providers online means that badly
designed websites could lose up to half their visitors. As a result, UCD is now
widely suggested for creating user-friendly web designs, stressing the need to
assess and improve UCD practices. The survey showed that UCD has a big
positive effect on product development. 72 % of people say that UCD methods
have greatly shaped their company’s product development, scoring 5 or more
on a scale of 7. Most people agree that products have become more useful
(79 %) and user-friendly (82 %), showing a wide agreement on the advantages
of UCD. In other survey, interestingly, more participants (44 %) said that
User-Centered Design methods lowered product development costs, while 24 %
thought costs went up. This contradicts the old view of UCD as costly, where
UCD expenses often went over 10 % of the whole project budgets.

Another survey [9] discovered, that the team structure in projects often
shows a dedication to User-Centered Design. On average, 3 out of 17 team
members are focused on UCD tasks. This distribution highlights the signifi-
cance given to UCD within project teams. Further analysis reveals that UCD
methods are widely regarded as beneficial for enhancing product usefulness and
usability. However, the adoption rate of UCD methodologies varies significantly
across organizations, indicating room for a more unified approach.

Moreover, Zahid Hussain et al. state [10] that the integration of UCD with
agile development practices is seen as a rising trend. Agile team members are
more and more acknowledging the essential role of usability in software devel-
opment. They note that this combination improves product quality, usability,
and user satisfaction. It also brings value to the team and the development
process, a feeling shared by most survey participants who have implemented
agile UCD processes.

In the study by Olujimi Daniel Alao et al. [11], the University Information
System was designed using the UCD and then the efficiency, effectiveness, user-
friendliness, simplicity, and learnability of the proposed design were assessed.
The design achieved a System Usability Scale (SUS) E| score of 84, which is
considered above average. This score indicates that participants found the
platform enjoyable to use and were able to navigate and interact with it easily,
despite their first-time exposure. The study findings suggest that when devel-
oping comprehensive platforms like University Management and Information
Systems, which integrate various subsystems, it is crucial to prioritize usabil-
ity and a positive user experience. This research highlights the importance of
focusing on usability to enhance the functionality of such platforms.

2System Usability Scale — is a simple, ten-item attitude Likert scale|12] giving a global
view of subjective assessments of usability.

8
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1.3 Challenges and Critiques

Even though the UCD had positive outcomes in development and user feedback,
some issues can still be found.

The study by Ji-Ye Mao et al. from 2001 [9] showed mixed views on whether
User-Centered Design is cost-effective. About a third of those surveyed were
unsure if UCD saves money in product development, giving a neutral score of
4 out of 7. Interestingly, more people (45 %) thought UCD methods cut down
on product development time, while fewer (22 %) believed it raised costs. Over
20 % seeing UCD as increasing costs is a concern that needs more research.
This also applies to views on product development time, indicating a need for
more in-depth study. It also shows it’s hard to measure how well UCD works
and to agree on evaluation standards. People can’t decide how to judge UCD
success, often using personal judgement even though they’d prefer objective
measures. This could slow down UCD’s wider use. The study suggests we
need standard ways to measure UCD effectiveness to help it grow and be more
widely accepted.

1.4 Methods

This part is fully dedicated to describing the methodology of our work on the
new WherelS user interface solution, which is centered arround using UCD
principles described in previous parts.

1.4.1 The Human-Centered Design Process

The Human-Centered Design Process was introduced in already mentioned
best-selling book [3] by D. Norman — “The Design of Everyday Things” de-
scribes the two phases of design: finding the right problem and fulfilling human
need.

There are four different activities in the Human-Centered Design Process:

1. Observation

2. Idea generation (ideation)
3. Prototyping

4. Testing

These four tasks are repeated; meaning, they are done again and again,
with each round providing more understanding and bringing us nearer to the
wanted solution. We will use Human-Centered Design Process as a general
guideline for our UCD design process, since, how we’ve mentioned before, the
UCD can be considered as a subset of HCD. Now, let’s look at each activity
individually.

Observation. When we look at users, it’s key they actually reflect who we’re
designing for. Traditional details like age or income often don’t tell us as much
as what the user does. Even across different cultures, the kinds of tasks people
do are surprisingly alike. So, our studies should zero in on these tasks and how
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they’re accomplished, mindful of any local cultural or environmental tweaks.
This is especially true for business products where the tasks stand out.

In design research the first phase is about figuring out the real problem,
requiring deep knowledge of what users truly need. Once the design team knows
the problem, finding the right solution again dives deep into understanding our
target users — their tasks, skills, past experiences, and cultural specifics that
might influence the solution.

Idea generation (ideation). After figuring out what are the goals, team
starts generating potential solutions — this is called ideation. It happens twice:
first, when we're figuring out exactly what the problem is, and then when
coming up with ways to solve it. Ideation is where the design team can get to
be really creative. There are lots of different methods how to ideate, commonly
grouped under “brainstorming” EL

Prototyping. To really check if an idea works, design team has to test it.
This means creating a quick prototype for each solution. Early on, these can
be as simple as drawings, models out of foam or cardboard, or even just pic-
tures made with basic tools. Prototyping in the beginning is mainly to make
sure everyone understands the problem correctly. If people are already using
something similar to what the deisgn team is making, they can think of that
as a kind of prototype too.

Testing. The design team should assemble a small group that closely matches
the target user demographic. This group should use the prototypes in a manner
that closely simulates real-world usage. If the device is typically used by one
person, the team should conduct tests with individuals one at a time.

After the study, the design team should delve deeper into participants’
thought processes by reviewing their actions with them. This involves remind-
ing them of their actions and posing questions. It can be beneficial to show
participants video recordings of their activities as reminders.

1.5 WherelS Design Process

In this part, we’ll outline the various aspects of the design process of the
WherelS user interface. These aspects are closely aligned with the four main
activities of the Human-Centered Design Process. This design process will be
used later in all subsequent chapters of this thesis.

1.5.1 Observation
1.5.1.1 Project Analysis

The design process begins by documenting the essential information about our
project, which is creating the user interface for the WherelS application. This
step covers defining the product’s purpose, the business needs it aims to meet,
and any constraints that might affect its development.

3Brainstorming - a session where people come up with lots of new ideas |13].

10
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Product Statement. Product vision, often known as a product statement,
outlines the product’s broad, long-term objective [14]. Vision statements are
inspirational statements that explain briefly where the product wants to go
and what it wants to accomplish in the long run. The statement should serve
as a useful tool to all stakeholders engaged in creating a product about the
common goal they’re attempting to achieve with this product. Our vision
statement should also address why we are developing a product and what our
organization expects to achieve with it in the future.

Geoffrey Moore in his book “Crossing the Chasm” says [15] that product
statement should clearly answer on these three questions:

1. What is the product?
2. What is new about the product?
3. What the product is not?

He also recommends, that product statement can be in a sentence format
like: Product name is a what that does what for whom.

Business Requirements. Business requirements, crucial for delivering pro-
ject value, typically focus on financial outcomes like boosting revenue or low-
ering costs. Yet, the value can also be found in intangibles such as improving
the user experience [16].

The significance of precise requirements is highlighted by research showing
that problematic requirements lead to a significant portion of project failures,
contributing to a major share of rework costs and software issues [17] |18].

Additionally, a study [18] notes that revisions in project requirements are
a frequent cause for project delays and budget overruns, particularly in gov-
ernment I'T projects.

The business requirement could be, for example: “The system should max-
imize the user conversion ratd¥’.

Constraints. Constraints in a project outline the boundaries and limitations
the project must operate within. These can stem from various factors, both
inside and outside the project’s control. Clearly defining constraints helps
set realistic boundaries for what the project can achieve. The constraint, for
example, could be that the project is intended for the target user group from
a specific country or region.

1.5.1.2 Existing Designs Research

The study M.L. Wong et al. state [19], that user interface designers should
be aware of the market needs and to compare existing designs in the market,
if any. The market positioning and comparison between proposed design and
any existing designs can be made in each task, target user or interface.

4A conversion rate records the percentage of users who have completed a desired action.

11
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Search Systems’ User Interfaces. Researching the academic foundation
of search systems and studying existing systems with search functionalities will
inspire us and provide reference points. Through analyzing these systems, we
can identify trends, best practices, and potential pitfalls to avoid.

CTU Systems Research. Investigating CTU systems with search capabil-
ities will offer a deeper understanding of the specific context and requirements
of the target user group. This research ensures that the design aligns closely
with the needs and preferences of CTU users.

Prototype Research. We will examine the existing prototype by Be. T. He-
ger [1] to understand its functionality and identify any design issues. This
examination will allow us to assess what the app does, identify any missing
features, and pinpoint areas where usability can be improved.

1.5.1.3 User Requirements Questionnaire

A questionnaire is a research instrument consisting of a series of questions
with the aim of obtaining information and responses from participants. In
the preliminary stages of system development, conducting a user questionnaire
serves as a vital step to understand user perspectives and preferences before
actual implementation. This is supported by the results of, where the new
University Management Information System was designed to improve the user-
experience with the app [11].

Questionnaire have also been shown to be valuable tool for improving user
experience, as demonstrated by Jude Ejike and Ediz Edip Akcay in their work
on enhancing the NHS app [20].

Distributing questionnaires to respondents is an essential aspect of under-
standing user needs in system development, aligning with the principles of
User-Centered Design [21].

Translating insights gathered from user questionnaires into actionable re-
quirements is crucial for system development. The results from the question-
naire can be employed in User-Centered Design techniques such as personas,
use cases and scenarios. This approach ensures that the resulting system aligns
with user expectations and needs [22].

The questionnaire will consists of Likert scale [12] rating questions as well
as open-ended questions. Utilizing the Likert scale ranging from 1 to 5 in rating
questions, the questionnaire assesses users’ experiences, providing valuable in-
sights into user satisfaction and areas for improvement. Open-ended questions
within the questionnaire allow respondents to express themselves in detail [11].

1.5.1.4 Personas

Personas, introduced in the late 1990s, serve as a pivotal tool to maintain
user-centric design practices. They represent synthesized views of target users,
embodying common behavioral characteristics. By offering designers a fictional
but holistic perspective of user groups, personas aid in conveying diverse user
needs effectively. Empathy-driven narratives within personas enhance design-
ers’ understanding of user perspectives and needs. This approach ensures that

12
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design decisions are aligned with user requirements, ultimately resulting in su-
perior designs. The primary advantage of personas lies in their ability to focus
product design teams on the specific goals and needs of target customers. By
bringing target consumers to life, personas integrate their needs and objectives
into the design process. This integration bridges the gap between designers
and consumers, enhancing the effectiveness of User-Centered Design (UCD)
processes [23].

Designers, when empathizing with personas, can effectively address user
needs despite limited knowledge about specific user requirements. This em-
pathetic connection allows designers to infer user desires and guide the design
process accordingly [24].

Furthermore, personas facilitate the integration of diverse user viewpoints
in the design process, even when access to real users is limited. Contrary to
distancing the team from users, personas ensure the inclusion of various user
perspectives in the design of web-based e-services [25].

In software analysis and design, personas help focus on the features and
goals of the product’s end user, ensuring the relevance and effectiveness of the
design process [26].

To better understand the interface’s possible users, we will define three
personas:

e Persona A:is a primary user. Will use all functionalities and the system
must be implemented for them. We are designing the interface for this
persona User Goals,

e Persona B: is an occasional user. We are not implementing the interface
for them. But the solution should solve their User Goals,

e Persona C: is a negative user. The system is not designed for them.
This user probably never uses this system.

1.5.2 Ideation

The next part of design process is determining what the intended users’ goals
are, and then devising an interface that can help people achieve those goals by
completing a series of tasks. Goals in the domain of information access can
range quite widely, from finding a plumber to keeping informed about a business
competitor, from writing a publishable scholarly article to investigating an
allegation of fraud. Information access tasks are used to achieve these goals.
These tasks span the spectrum from asking specific questions to exhaustively
researching a topic [27].

1.5.2.1 User Goals

User Goals serve as a general description of what the application user aims to
achieve. Requirements elicitation means figuring out what the system needs to
do. There are two main ways to do this: focusing on how people will use it or
focusing on the product itself. When we use the first method, called ’usage-
centric,” we pay a lot of attention to what users want to achieve, a this is called
user goals. This helps us figure out what functions the system should have [26].

13
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Goals give us a clear idea of what the system needs to do, especially in
terms of its functions. But they can also include other important details like
how fast the system needs to respond, how often certain goals come up, which
users are a priority, their characteristics, the rules the system needs to follow,
and how complex the goals are [28].

1.5.2.2 TUse Cases

Use Cases serve as practical roadmaps guiding the system toward fulfilling the
User Goals. They delineate the interactions between users or other systems
and the system itself to accomplish specific objectives. For instance, if the
User Goal is making a purchase, a Use Case might outline the steps involved
in completing that purchase online.

The introduction of Use Cases aimed to refine how requirements are doc-
umented, replacing vague paragraphs with clear scenarios illustrating user-
system interactions to achieve their goals. They provide a comprehensive view,
focusing on what users want to achieve and how the system facilitates those
objectives [28].

In simpler terms, a Use Case narrates what a user expects from the system
and how the system responds to meet those needs. This understanding is
crucial in human-computer interaction as it helps capture user needs from their
standpoint [29)].

Use Cases come in varied formats, but the best approach is to write them
from the user’s perspective, detailing their expectations or demands from the
system [30].

Martin Fowler states |31]: “There is no standard way to write the content
of a use case, and different formats work well in different cases.”

He describes “a common style to use” as follows:

o Title: goal the use case is trying to satisfy,
e Main Success Scenario: numbered list of Steps,

e Step: a simple statement of the interaction between the actor and a sys-

tem,

o Extensions: separately numbered lists, one per Extension,

« Extension: a condition that results in different interactions from the
Main Success Scenario.

Each Use Case is a composite of scenarios linked by a shared goal, with
actors (users or systems) playing distinct roles in achieving that goal [29).

1.5.3 Prototyping
1.5.3.1 Scenarios

Scenarios are sequences of interactions that occur under specific conditions
to achieve the main actor’s goal, resulting in a particular outcome. These
interactions start with a trigger and continue until the goal is either achieved
or abandoned, with the system fulfilling its responsibilities along the way [28].

14



1.5.  WherelS Design Process

The UI design often undergoes frequent changes, making it impractical to
use scenarios as contractual or system requirements. Typically, UI design hap-
pens after defining goals and interactions. Therefore, most prefer to focus on
semantic interaction levels, outlining what information needs to pass through
the system without specifying the sequence or nature of the interaction [28].

1.5.3.2 Tasks and Task Groups

User tasks outline the specific steps users will perform to accomplish their goals
with the product. These tasks should align with User Goals and corresponding
Use Cases. Tasks serve as important components in designing user interac-
tions with a new product. This phase focuses on defining the user’s interaction
process and the specific steps required to achieve their goals, without con-
sidering the design of user interface elements [32].

Defining user actions involves deriving tasks and subtasks from the system’s
functional requirements or User Goals. These actions are validated to ensure
they activate system functions effectively [33].

Tasks can then be grouped into Task Groups based on whether they can
be accessed from the corresponding user interface page, providing a structured
approach to organizing user interactions with the system.

1.5.3.3 Lo-Fi Prototype

A low-fidelity (lo-fi) prototype serves as a simplified representation of design
concepts, often created through sketches or basic interactive paper models. It
allows for easy visualization of design ideas and facilitates comparison between
different alternatives without requiring significant time and effort [34].

Lo-fi prototypes originated as a technique in software design, particularly in
the era of desktop computer interfaces. One common method involves creating
paper prototypes of desktop interfaces, with simulated interactivity provided
by a human familiar with the interface functionality [35].

Creating prototypes also aids developers in refining application designs,
as they can be easily modified based on development needs. Prototyping is
expected to save resources, time, and funds while ensuring the efficiency and
usefulness of the final applications for users [36].

In our case, the type of lo-fi prototype utilized will be the wireframe. Wire-
frames are initial designs of graphical user interfaces (GUISs), featuring simpli-
fied visual components and layouts selected based on user needs and software
requirements. Designers iteratively refine wireframes by comparing them with
existing online design examples [37].

Wireframes capture the type and layout of visual components without fo-
cusing on high-fidelity visual details. They can be rapidly prototyped and
refined with minimal effort, allowing for the exploration of visually distinct
but semantically relevant UI designs [37].

1.5.3.4 Implementation

The implementation phase involves developing the user interface solution, which
will be a web client communicating with the backend server.

15
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The choice of the web as a medium was deliberate due to its widespread
usage and multiplatform compatibility, accessible from devices such as mobile
phones, PCs, and tablets.

Recent advancements in JavaScript technologies have enabled HTML ren-
dering to occur in the client. This architectural approach follows a thick-client
concept with a simplified backend, where the client is a Single-page Web Appli-
cation (SPA) emulating the routing process. The thick-client model avoids syn-
chronous communication with the server, with the JavaScript application in the
browser responsible for determining when to communicate with the server [38].

Communication between the client and server is asynchronous. In asyn-
chronous HTTP requests, the client sends a request to the server without the
browser blocking while waiting for the result. This typically occurs with an
AJAX request. Upon receiving the result from the server, a browser event is
triggered, typically handled by a JavaScript function that updates the DOM
tree with the new data [38].

In traditional approaches, each user interaction with the page triggers a server
request resulting in a new page, disrupting the user experience. With the mod-
ern approach, requests go directly to JavaScript event handlers, enabling the
client to remain on the same page throughout the session without requiring
page reloads [38].

The user interface implementation, i.e., the web client, will be developed
using the React framework [39], as specified in the thesis description.

1.5.4 Testing

To evaluate the implementation both heuristic analysis and usability testing
will be conducted. Among all techniques, user testing and heuristic evaluation
are perhaps two of the most popular ones [40].

1.5.4.1 Heuristic Analysis

Heuristic evaluation is an informal method for finding usability problems in
a user interface design by having a small set of evaluators examine the inter-
face and judge its compliance with recognized usability principles (the “heuris-
tics”) [41} 42].

These are as follows [43]:

1. Visibility of system status

2. Match between system and the real world
3. User control and freedom

4. Consistency and standards

5. Error prevention

6. Recognition rather than recall

7. Flexibility and efficiency of use

8. Aesthetic and minimalist design
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9. Help users recognize, diagnose, and recover from errors

10. Help and documentation

Heuristic evaluation was originally developed as a usability engineering
method for evaluators who had some knowledge of usability principles but
were not necessarily usability experts as such [41].

Heuristic evaluation thus falls into the general category of usability inspec-
tion methods together with methods like pluralistic usability walkthroughs,
claims analysis, and cognitive walkthroughs, with the main difference being
that it is less formal than the other methods and intended as a “discount
usability engineering” method [41] |44]. In general, the goal is to find major us-
ability problems in a design or a system without using the large set of resources
typically required for usability testing [44].

In evaluation sessions, each evaluator inspect the interface alone and only
find a small number of usability problems. Severity ratings can be collected by
sending a questionnaire to the evaluators after all evaluation sessions, listing
the complete set of usability problems that have been discovered, and asking
them to rate the severity of each problem [40].

This fast and inexpensive tool [41, |45] that can be used to identify and
address design issues early in a project. It’s not meant to replace user tests,
but rather add to the set of evaluation tools. Four experiments showed that
individual evaluators were mostly quite bad at doing such heuristic evaluations
and that they only found between 20 and 51 % of the usability problems in
the interfaces they evaluated [42]. While heuristic evaluation can be applied
early in a project, user tests are conducted later to find issues that could not
be captured before [45].

It’s true that the most reliable results are often obtained when analysis
involves three or more evaluators. Unfortunately, due to the current circum-
stances and the scope of this thesis, achieving such a level of participation is
unfeasible. For this reason, in our project, we’ll use heuristic analysis done by
the thesis author alongside user testing to ensure better evaluation results.

Evaluation will follow the structure outlined in the workbook made by
Nielsen Norman Group [46]. We will progress through the same test scenarios
that will be prepared for the usability testing sessions mentioned earlier. Each
scenario walkthrough will be assessed based on the 10 specified heuristics. Is-
sues identified for each scenario and heuristic will be documented, along with
recommendations for resolving them. Further details on the judgment criteria
will be presented in the Chapter [f of this thesis.

1.5.4.2 Usability Testing

Usability testing is crucial for evaluating the ease of use of the designed inter-
face, especially for the target user group [11]. It helps to:

1. identify flaws in the product’s design,

2. highlight areas for improvement.

The study of how people search can vary significantly, making it challenging
to directly compare results. Sometimes, time may not be the best metric for
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judging a search tool, especially if it helps users learn as they search. To address
this, two popular methods are used: longitudinal studies, where users interact
with a new interface over time, and large-scale A/B testing on busy websites,
where users are unaware they are part of the test. These methods help assess
how new features perform over time or immediately, based on user actions and
feedback [27].

Implementing both of these methods can be challenging given current con-
ditions and resource limitations. Therefore, a lighter version of the first method
is proposed for the initial usability testing of the WherelS user interface.

The large-scale usability testing described as the second method can be con-
ducted once the system is deployed for an extended period and has a sufficient
user base.

Usability testing of the WherelS user interface will be conducted with stu-
dents from FIT CTU in three steps, individually for each user.

1. Introduction and Pre-test Survey: Users will be briefed on the pur-
pose and rules of the testing. They will also complete a Pre-test Survey,
providing demographic information.

2. Application Testing: Users will interact with the application, attempt-
ing to navigate through prepared test scenarios. These scenarios are pre-
sented as stories, combining various Use Cases. The goal is to observe
user behavior and problem-solving approaches, documented in the test
protocol.

3. Post-test Survey: After testing, users will complete a Post-test Survey.
This survey will include rating questions on a Likert scale (1 to 5) regard-
ing their opinion of the tested application. Additionally, an open-ended
question will seek feedback on the overall experience and suggestions for
improvement.

The questions and scenarios chosen for these three steps will be outlined in
the Chapter [f] of this thesis.
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CHAPTER 2

Analysis

This section is linked to the Observation design phase. We’ll start by
exploring the theoretical background of search user interfaces to understand
their main components, best practices, and design recommendations. Then,
we’ll analyze some of the most well-known search user interfaces, including
internal university and faculty systems, along with the application prototype
by Be. T. Heger [1]. The section will conclude with an analysis of the User
Requirements Questionnaire, which will help us gauge the mood of FIT par-
ticipants regarding the use of existing faculty systems and gather their ideas.

2.1 Search Systems’ User Interfaces

To gain a comprehensive understanding of search system user interfaces, we’ll
explore Marti A. Hearst’s chapter “User Interfaces for Search” in the book
“Modern Information Retrieval: The Concepts and Technology behind Search
Engines” |27]. Hearst break down the essence of search and its user interface
components.

Search is broadly categorized into two main types: information lookup and
exploratory search. The latter further divides into learning and investigating
tasks, where the goal might involve thorough research or staying updated on
a topic. The search process is seen as valuable not only for its end results but
also for the learning that occurs along the way.

The traditional model of information seeking is depicted as a cycle with
stages such as problem identification, articulating information needs, formu-
lating queries, and evaluating results. Recent perspectives, however, view the
search process as dynamic, recognizing that searchers’ needs evolve as they
gain new insights.

A key strategy in this evolving process is berry picking or orienteering, where
users start with broad queries to navigate towards more specific information.
This approach is supported by the fact that many web users prefer browsing
through structured information rather than starting with a keyword search.
The browsing experience can be less mentally demanding and more effective
when information structures align well with users’ needs.

An important aspect of search usability is the searcher’s ability to maintain
their “scent” towards their goal without getting lost. This underscores the
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importance of well-designed navigation and the value of allowing users to easily
revisit previously accessed information, highlighting features like “favourites”.

Hearst also notes that in web search engines, users often focus on the top-
ranked results, assuming that the top results are the most relevant simply
because of their position.

This section provides a foundation for designing user-friendly search in-
terfaces by outlining essential components and strategies that cater to users’
evolving information needs and search behaviors.

2.1.1 Query Specification Interfaces

Hearst describes, that for web search engines EL users typically input their
queries using a keyboard, often in the form of brief text, usually ranging from
one to three words. This input is facilitated by a search box entry form, where
users type their query and then activate the search either by pressing the return
key on their keyboard or clicking on a search button associated with the form.

To assist users, search interfaces often integrate hints within the search box,
using grayed-out text to suggest what type of information should be entered.
For example, a search box might include prompts like “What are you looking
for?” or “When (tonight, this weekend, ...)”. As soon as the user starts typing,
this placeholder text disappears, allowing for the input of search terms.

An innovation that significantly enhances the process of specifying queries
is the dynamic generation of query suggestions as the user types. Known
variously as auto-complete, auto-suggest, or dynamic query suggestions, this
feature provides real-time suggestions, streamlining the search process. De-
pending on the design, the query might execute immediately upon selecting
a suggestion or might require the user to either press the Return key or click
the Search button to initiate the search.

2.1.2 Retrieval Results Display

When presenting search results, it’s crucial to either show the full documents
or provide a summary that represents their content effectively. This summary,
known as a document surrogate, is essential for a successful search interface.
The creation of document surrogates and the design of retrieval result displays
are areas ripe for innovation and research.

Web searches typically display the page title prominently, accompanied by
the URL and occasionally other metadata. For searches across specific informa-
tion collections, metadata like the publication date and the author’s name are
often included, though such metadata is less relevant to Web pages. The text
summary, also referred to as an abstract, extract, excerpt, or snippet, which
contains text from the document, is crucial for evaluating the search results.

The conventional approach to displaying results is a vertical list of textual
summaries, sometimes known as the SERP (Search Engine Results Page).

5A web search engine is a software application that crawls the web to index it and provides
information based on user search queries [47].
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The traditional format of the “10 blue links” [f] has evolved into more en-
riched interfaces, which are often personalized based on the search query, the
user, and other factors.

Summaries may be excerpts from the full text featuring the search terms.
Alternatively, specialized metadata may be displayed alongside the standard
textual results, employing a method known as blended results (also called uni-
versal search).

In general, users engaged in known-item searching tend to prefer
short surrogates that clearly indicate the desired information.

Studies have found that features that provide direct answers improve user
engagement on SERP, reduce user effort, and promote user satisfaction. Be-
sides contributing to user satisfaction, these features also encourage user en-
gagement [4§].

2.1.3 Organizing Search Results

Two popular methods for grouping search results are category systems, partic-
ularly faceted categories, and clustering.

A category system is a set of meaningful labels organized in such a way
as to reflect the concepts relevant to a domain. They are usually created
manually. Good category systems have the characteristics of being coherent
and (relatively) complete, and their structure is predictable and consistent
across search results for an information collection. Among the commonly used
category structures for organizing search results and presenting information
collections are flat, hierarchical, and faceted categories.

Faceted metadata, an alternative representation, has emerged as the primary
means of organizing website content and search results. Faceted metadata
lies between flat categories and full knowledge representation in complexity.
Properly designed faceted metadata is understood by users and preferred over
other organizational methods. Instead of one large category hierarchy, faceted
metadata consists of a set of categories, each corresponding to a different facet
or feature type relevant to the collection to be navigated. Once the facets are
designed, each item in the collection is assigned any number of labels from the
facets. After the facets are designed, each item in the collection is assigned any
number of labels from the facets. An example of facets or labels could include
the author, publication year, publisher, and genre when searching for a book.

Usability studies have shown that users like and succeed in using faceted
navigation if the interface is properly designed. Faceted interfaces are over-
whelmingly preferred for collection search and browsing as an alternative to
standard keyword-and-results listing interfaces. However, users tend to dislike
disorderly groupings often produced by clustering. They prefer understandable
hierarchies where categories are presented at uniform levels of granularity.

2.1.4 Best Practices

Preethy Ann Kochummen emphasizes in her web article that users are ac-
customed to specific layouts for search functions. Therefore, it’s crucial for

6410 blue links” refers to the ten organic search results that appear on a search engine
results page (SERP) in response to a user’s query. These links are typically listed in order
of relevance to the query, as determined by the search engine’s algorithm.
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designs to adhere to search UI best practices as much as possible to prevent
confusion [49].

When a website hosts various content types or products, it’s beneficial to
provide users with filters and sorting functions. These options should be dis-
played on the search results page to allow users to refine their search without
feeling overwhelmed. Additionally, it’s advisable to visually separate naviga-
tion from content to avoid confusion [49, |50].

Microcopy refers to short and helpful text placed throughout the site to
assist users in navigating and using the interface. It enhances site usability by
clarifying the purpose of various search components. Birchbox ﬂ for example,
utilizes microcopy in its search bar to inform users that they can search for
both brands and products. Additionally, the site employs microcopy for search
suggestions just below the search bar. This approach can be strategic for com-
panies aiming to achieve business objectives by prominently featuring target
brands where customers are likely to notice them [50].

Many websites choose to use a magnifying glass icon for their search instead
of displaying the word “Search” directly. Others go for a more traditional
approach, providing users with a submit button along with descriptive text.
The choice between these options depends on factors like the type of business,
the target audience, and the website’s design [49].

Additionally, incorporating auto-complete or query suggestions, which pro-
vide real-time search recommendations as users type, can enhance the search
experience [50].

2.2 External Systems Research

In this section, we will examine a well-known implementation of web search
engine, which is used worldwide — Google Search.

2.2.1 Google

Google Search |§| is a web search engine developed by Google and is one of the
most widely used search engines globally. Google Search enables users to search
for information on the internet by entering keywords or phrases into the search
bar. The search engine then returns a list of relevant websites, documents,
images, videos, and other content from its vast index.

On Google Search’s main page, the central feature of the system is the
search query text input field, which occupies the majority of the screen space.
As users begin typing, query suggestions dynamically appear and change with
each keystroke. The search process is initiated only when the user presses
“Enter” on the keyboard or selects one of the suggestions. Subsequently, users
are directed to the Search Engine Results Page (SERP).

Google Search’s SERP page consists of several parts:

1. Search Bar: At the top of the page, there’s a search bar where users
can see the current query or input the new one.

"Birchbox is a New York City-based online monthly subscription service that sends its
subscribers a box of four to five selected samples beauty-related products.
8 Available at: https://www.google.com/
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2. Search Results: The main section of the SERP displays the search re-
sults relevant to the user’s query. These results typically include a mix of
organic search results ﬂ, paid advertisements, and specialized search fea-
tures such as featured snippets, knowledge panels, and related questions.

The search results are surrogates as discussed in section 2.1.2] Typically,
each search result comprises a clickable title representing the web page’s
title and a URL displaying the web address. Positioned beneath the title
and URL, there’s typically a concise excerpt providing a hint into the
content available on the web page.

3. Knowledge Panels: Google may display knowledge panels or knowledge
cards alongside search results for certain queries that typically involve
well-defined entities and topics for which Google has reliable, structured
data. These panels provide quick access to relevant information sourced
from Google’s Knowledge Graph EI, such as basic facts, summaries, im-
ages, and related topics.

4. Featured Snippets: Featured snippets are special search results that
appear at the top of the SERP in a prominent box. They provide concise
answers to specific questions or queries, often extracted directly from web
pages and displayed in a way that aims to answer the user’s question at
a glance.

The analysis of the UI structure of Google Search is presented in Figure

Bruno Oliveira and Carla Teixeira Lopes conducted a systematic analysis
in their paper titled “The Evolution of Web Search User Interfaces — An Ar-
chaeological Analysis of Google Search Engine Result Page” [48]. This study
focuses on tracing the trends in the evolution of search engine user interfaces
and web design, with a specific emphasis on Google Search’s web search engine.

According to their work, significant changes have occurred in the visibility
of the search box and the current query for searchers since 2019. Previously,
the query was always available in the search box, but it disappeared if users
scrolled down. However, as of 2019, the current query is always visible, even
when users scroll down and the header of the SERP with search box is no
longer visible.

They noted several key features of the SERP layout. There is typically
space for sign-in and user account information on the right side of the screen.
At the bottom of the page, two noticeable areas are present: pagination, aligned
to the center of the results container, and the footer, which spans the entire
width of the page.

Users tend to focus on the first few search results and often reformulate
their query if they cannot find promising results at the top of the list. Addi-
tionally, aggregated search, which involves aggregating results from heteroge-
neous sources (verticals) and presenting them in a single interface, has become
a standard practice.

90rganic search results are the Web page listings that most closely match the user’s
search query based on relevance, and not affected by advertisers |51].

10The Google Knowledge Graph is a knowledge base from which Google serves relevant
information in an infobox beside its search results [52].
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The Category Hierarchy, which was commonly used in the early years, has

been discontinued, possibly due to the decline in popularity of web directories.
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Featured Snippets, introduced in 2016, are answer boxes that provide re-
sponses to question-related queries based on information from web pages. They
consistently appear at the top of the results container and differ from enriched
results in the type and position of extra content.

The Knowledge Panel, is perhaps the highlight of SERP features. It is
a dynamic feature that provides direct information in various formats within
the same panel, pointing to related content. The contents range from text to
images, ratings, social profiles, factual information, and similar search topics,
helping the user to understand a particular subject quickly and facilitating
a more in-depth search. This element appeared for the first time in 2014,
lasting until now.

Related Searches, a common element on SERP pages from an early age,
offers suggestions for related searches based on search log data. These sug-
gestions can support exploration or provide alternative query statements to
express information needs differently, with each link leading to the respective
SERP.

2.3 CTU Systems Research

Students at FIT often find it frustrating to juggle multiple systems to keep
up with their academic and non-academic needs. With new systems popping
up nearly every year, the challenge keeps getting bigger. In this review, we’ll
explore some of the most commonly used systems, each serving different pur-
poses but sometimes overlapping in functionality. We’ll look at them from the
student’s viewpoint, focusing on how easy they are to use and how well they
work.

2.3.1 FIT CTU Courses

Description. FIT CTU Courses [53] are the cornerstone of our faculty’s
system, and for good reason: nearly every course at FIT CTU has its own
dedicated page in this system. These pages offer students comprehensive in-
formation about each course for a given semester. This information includes
course introductions, classification rules, lists of teachers, and most impor-
tantly, study materials such as lecture slides, lab materials, and homework
assignments.

Functionalities. Central to the Courses system is the search bar, which
enables users to find courses by their code or name. The search functionality
operates in real-time, providing results as users type their queries.

The search results display relevant information for each course, including
its code, name, tags, and a link to its page. Clicking on a result redirects the
user to either the course page on the Courses system itself or to the Moodle
page E If a link is absent, it indicates that either the course does not have
a page or that the page has not been set up yet. Tags provide additional
details such as the semesters in which the course is offered, the program level
(bachelor, master, or doctoral) and the faculty department. The course code
can be considered the tag as well.

11 Alternative system, which was used before the Courses system was introduced.
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For users who prefer not to use interactive search, they can directly ac-
cess a course page by entering the exact course code in the URL: https:
//courses.fit.cvut.cz/{code}.

A valuable addition to the Courses system is a personalized homepage for
logged-in students. Here, they can find upcoming events from the calendar
and a list of courses they are currently enrolled in for the semester. Over time,
course classifications have also been included next to each course in this list.

Interface. The system keeps things simple with a palette of gray shades,
giving it a clean and minimalist look, visible in Figure 2.2l The layout is well-
organized, making it easy to find what you need without any clutter. Both
the mobile and desktop versions are user-friendly, with clear navigation links
highlighted in light blue and underlined when hovered.

It’s crucial for users to easily access personalized information. Highlighting
upcoming events related to courses — like event type, timing, and location
— is valuable, offering users a clear overview of what’s ahead. Incorporating
such a feature into the WherelS user interface, and potentially mirroring the
event layout seen in Figure[2.3]already familiar to students, could enhance user
experience.

Students appreciate the Courses system for its straightforward design and
easy access to essential information.

2.3.2 UserMap

Description. UserMap [54] is a CTU system designed to facilitate search-
ing for individuals by their name, surname, and/or username. It primarily
serves students looking to find teachers and non-academic staff of the univer-
sity. Access to search for students and other university partners is restricted
to university employees.

Functionalities. The central feature of the system is its search bar, where
users enter their query and then click the search button to retrieve results.
The results list includes the person’s name, last name, academic degrees, and
the CTU entity /faculty they belong to. Users can choose how many results
to display, with the default value set to 15. To view additional results, users
navigate to the next page.

Clicking on a person’s name redirects the user to a new page displaying
detailed information about that individual. This information typically includes
a photo, a list of CTU roles and departments, contact information (room,
phone, email, and web page), and an ORCID ID number E

However, the search process can be somewhat challenging as specific queries
are required to find individuals. For example, to find Ing. Ladislav Vagner,
Ph.D., users need to enter “Vagner” or “Ladislav Vagner”. Queries like “Ladislav”,
“xvagner”, or “ladislav.vagner” will not yield results.

12The ORCID is a non-proprietary alphanumeric code to uniquely identify authors and
contributors of scholarly communication.
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Interface. The interface adopts a simplistic design, using the blue color from
the CTU Brand Style Guiderr_gl While the layout is well-structured, the absence
of an interactive search system is a notable drawback. Additionally, users must
navigate the system by redirecting to new pages, which can hinder the overall
user experience. Query input area uses both magnifying icon and microcopy to

13CTU blue color or CTU blue, is a blue color from the CTU Brand Style Guide ,
which is recommended to use in most of the cases to support uniform and consistent visual
style of university systems. The color is close to #0065bd.
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help user better distinguish and use the search functionality. The UI elements
of both desktop and mobile versions are analysed in Figure
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2.3.3 KOS

Description. KOS , the main university information system, serves as
a central hub for managing various aspects of student life. It’s the one of the
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systems shared across different faculties of the university, and its primary aim
is to streamline the study agenda.

Functionalities. KOS offers a wide range of functions, with some of the
most important being:

o Course enrollment
« Timetable creation

e Registration for tests and exams

Students can also view their study results for each semester and subject, up-
date their contact information, and check their study-related payments. While
the system is robust, many features are intended for use by teachers and em-
ployees, so they might not be readily visible to students.

KOS also provides an overview of all courses offered at CTU. This is helpful
when students are selecting non-mandatory courses to enroll in. To access this
overview, students need to navigate to the course enrollment section, where
they can filter courses by semester, faculty, and optionally, department. From
there, they can view detailed information about each course, including lan-
guage, credit count, completion type, and instructors. However, it lacks direct
links to study materials, such as those found on the Courses page.

Interface. The system’s primary color is CTU blue, and while it has un-
dergone redesigns in the past, remnants of the old layout still persist. The
search process for available courses is not straightforward, as users must nav-
igate through filters to find relevant results. Sometimes, it’s easier to browse
courses through the study plan section. The interface is visible in Figure

2.3.4 Agata

Description. Agata (CTU canteen menus) [57] is a system operated by the
Service Facilities Administration (SFA) of the Czech Technical University in
Prague. It provides information about the canteens and buffets managed by
SFA, including menus and catering account balances.

Functionalities. On the main page, users can find a list of all food serving
places, such as canteens and buffets. Each location may have an updated
menu for breakfast, lunch, or dinner, depending on the time of day. Clicking
on a specific canteen reveals the daily menu, which includes a list of meals
categorized by counters, along with details such as price, weight, allergens, and
photos if available.

Weekly menus provide basic information about the meals, including name,
category, and weight, and may change frequently. They are typically available
for 1 to 2 weeks in advance.

The system does not include search functionality, as its primary purpose is
to provide up-to-date information about the meals available.

Three mobile apps have been developed to enhance the user experience,
but none of them offer search functionality. However, one app significantly
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Blender environment. Students may continue to Bi-
PGA (Programming graphics applications) course.

Course syllabus ¥

improves the user experience by providing well-structured daily menus with
photos, optimized for both vertical and horizontal layouts.
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Interface. The original website design, seen in Figure [2.6] appears outdated
and lacks consistency, but the layout is straightforward and serves its primary
purpose effectively. One of the mobile apps, developed by FIT CTU student
Petr Lastovitka for Android, visible in Figure 2.7] significantly improves the
user experience compared to the original website. It features well-structured
daily menus with photos, optimized for both vertical and horizontal layouts.
Another honored mention should be an iOS app from Vaclav Halik, seen in

Figure
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2.3.5 Timetable

Description. Timetable (Fittable) [58] is a system for FIT, offering a more
user-friendly alternative to the calendars available in the KOS system. It en-
compasses timetables for courses, teachers, rooms, and personal events.
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Figure 2.7: Menu - Android App — UI structure

Functionalities. The system is divided into two systems, visible immediately
on the main page. The second system, accessible only to users with a teacher
or employee role, is an older original version. The first system, known as
“Fittable”, is used by students.

On the main page of “Fittable”, users can view their personal schedule,
which includes labs, tutorials, lectures, tests, exams, and other events. Each
event preview in the calendar is clickable, providing, in case if course event,
detailed information such as course code, time span, location, teachers, capac-
ity, and parallel number. Additionally, users can navigate to calendars of other
entities, such as rooms or course teachers, from course event details by clicking
on respective links and vice versa.

Another essential functionality is the ability to search for teachers, courses,
and rooms and view their timetables. The search capabilities surpass those of
UserMap, enabling users to easily locate the timetables they need.
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Figure 2.8: Menu — iOS App — UI structure

Interface. The design adopts the CTU blue color scheme. In the mobile
version, users see the schedule for the current day, while the desktop version
displays the schedule for the entire week. The layout, seen in Figure is
minimalist, intuitive, and consistent across platforms. Users can customize
their experience by enabling color differentiation for different event types and
switching between horizontal and vertical layouts. Additionally, the option to
filter events by type enhances usability, particularly when timetables are dense.

2.3.6 Projects FIT

Description. Projects FIT [59] is a system that offers a user-friendly ap-
proach to managing tasks related to thesis topic selection, submission, and
overview for bachelors’ and masters’ theses FIT students. Essentially, it serves
as a FIT-specific version of functionalities already available in the KOS system.

Functionalities. The primary function of the system is to assist students in
managing their theses.
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Figure 2.9: Timetable — UI structure

If a student has not yet secured a supervisor, they can search for available
thesis topics in the “Search topics” section. By default, all currently assignable
topics are visible, allowing users to browse through them easily. The search
functionality allows users to search by topic name, description, and keywords,
with additional filters available such as topic author, specialization, and study
program. Once a user finds an interesting topic, they can view more details by
clicking on the search results and navigating to the topic detail page.

Once a topic is assigned to a user following consultation with the supervisor
and approval by the faculty department, the user can manage their newly added
thesis, and most importantly, submit it.

To gather inspiration from other students’ theses, users can view the list of
all theses in the “Search thesis” section. The system offers robust search capa-
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bilities, allowing users to search by thesis title, supervisor, reviewer, year, or
by applying predefined filters for thesis type, specialization, or state. Clicking
on a search result redirects the user to a page with thesis details, similar to
what is available when viewing their own thesis.

Interface. The interface is minimalist, straightforward, and utilizes the CTU
blue color scheme, visible in Figure [2.10] The search process is user-friendly,
offering various methods to find desired results. Search result previews for
both topics and theses provide essential information (title, type, specialization,
supervisor, reviewer, etc.) for better user understanding. The use of different
colors for thesis state tags enhances the distinction between search results, with
states such as proposed, assigned, evaluated, etc. The layout is well-structured,
placing related information close together.
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2.3.7 Other Systems

Aside from the systems previously discussed, there are several other platforms
utilized by FIT students. One notable example is Grades, a system focused
on providing students with their course classifications. Due to its focus on
classification-related information and lack of search functionality, it was not
further elaborated above.

The remaining systems primarily revolve around specific groups of courses:

¢ Progtest — a platform for submitting programming tasks in various pro-
gramming languages, as well as quizzes,

¢ Marast — a system managed by the Department of Applied Mathematics,
featuring quizzes related to math courses,

¢ LearnShell - a platform offering quizzes on scripting using Bash/Shell.

« DBS Portal — a system dedicated to supporting activities related to the
BI-DBS course (Database Systems),

¢ SOS Portal - the Student Submission System, utilized by various courses
for homework submissions or to support semester projects.

« and others ...

These systems are tailored to specific course agendas and are not universally
used by all students. Their usage is typically limited to the duration of the
enrolled course, and they do not prioritize search functionality.

2.4 Existing Prototype Analysis

The design process of the user interface for an application like WherelS would
be incomplete without analyzing the prototype version created by Be. T. Heger [1]
as part of his bachelor thesis. This section delves deeper into how the app was
conceptualized during its initial development stages. We aim to gather infor-
mation about the user flow in the application, what information is accessible
and how it is presented to the user.

2.4.1 Functionality

The prototype allowed users to search for rooms, teachers, and courses. It also
featured the ability to find available computer and seminar rooms on campus.

For teachers, users could see their timetable link, office room code, depart-
ment and contact info.

Course details included a link to the course page, the course timetable, and
details about the two nearest upcoming events related to the course.

Room details provided information like the room timetable link, the build-
ing floor number, and details about the two closest upcoming events associated
with the room.
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2.4.2 User Interface

The user was required to log in to the application using their CTU credentials,
without which the application was inaccessible. Upon logging in, the user
was directed to the home page of the application, seen in Figure which
featured the main feature of the application: a search query input field. After
entering the query, the user had to press the Search button, which redirected
them to a new page displaying the search results.

Each search result — whether it be a room, teacher, or course — presented
comprehensive information about the subject, seen in Figure The search
engine results page did not use result surrogates. Typically, one search result
occupied the entire screen space, making it difficult to navigate the page when
there were multiple search results. Additionally, no visual indicators, such as
icons, were used for search detail entries.

If the user’s query was not effective, they had to return to the home page
and repeat the operation from the beginning. The functionality to conduct
a repeated search while remaining on the search page was absent. Additionally,
the option to filter the search results was absent.

The user interface was primarily designed for desktop screen sizes and pro-
portions, making it almost impossible to use on mobile platforms due to the
sizes of Ul elements.

WherelS

Vyhledat (volnou) mistnost, predmét, utitele...

Vyhledat

Figure 2.11: Prototype — UI — Home page

2.4.3 Usability Testing and Heuristic Analysis

Bc. T. Heger’s bachelor thesis included a prototype evaluation, which encom-
passed heuristic analysis and usability testing.
The heuristic analysis uncovered several issues, including:

e Lack of navigation,

o absence of status indication during search result loading,
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Figure 2.12: Prototype — UI — Teacher search result

¢ limited use of icons,
¢ lack of advanced search options for experienced users,
o absence of a help page for users.

Usability testing revealed additional insights and proposals. Ones focusing
solely on user interface-related problems are:

e The need for search functionality to be accessible on the results page to
avoid users having to navigate back to the main page,

o challenges posed by the large number of search results displayed on a sin-
gle page

2.4.4 Conclusion

The analysis of the prototype version by Be. T. Heger underscores the impor-
tance of refining the user interface for WherelS. This section provided insights
into initial conceptualization and identified key areas for improvement, includ-
ing navigation, visual indicators, and search functionality accessibility. The
thesis will address these shortcomings, aiming to enhance usability and func-
tionality for users.

2.5 User Requirements Questionnaire
To gain insights into the target user group, as described in Section [[.5.1.3]
a User Requirements Questionnaire was conducted in cooperation with Be.

Tomas Heger.
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2.5. User Requirements Questionnaire

The questionnaire was distributed through the primary information chan-
nel commonly used by FIT students — the faculty Discorc‘EI server.

The questionnaire consisted of three parts:

e« Demographic Questions
¢ Current Experiences and Ideas for Improvement

e Proposed Functionalities

The complete questionnaire can be found in the thesis Appendix [B]
We have selected the most notable results, which will be discussed in this
section.

2.5.1 Demographic Questions

The majority of respondents (66 %) are bachelor students, while 20 % are
master students. Additionally, 33 % have been part of FIT for less than a year,
while nearly half of the respondents have been at FIT for 3 years or more. This
diverse representation ensures relevance from both perspectives: those who are
new to FIT and those who are more experienced and may have established
opinions on the current situation.

2.5.2 Current Experiences and Ideas for Improvement

Among all the systems provided in the questionnaire, the Courses system is
the most commonly used. Following closely behind are KOS and Agata, with
Timetable and UserMap coming next.

The Courses system is also the most beloved, with no responses rating
satisfaction with the system lower than 4. Timetable comes in second place,
with the majority of ratings at 4. KOS follows, while Agata and UserMap
received more mixed responses, with Agata averaging a rating of 3 and UserMap
showing an almost even distribution of ratings.

System usage is almost evenly divided between desktop and mobile versions.

From the open-ended questions, there are some interesting findings as well:

e some systems not mentioned in the questionnaire but used by students
include Grades, FitWiki, Moodle, mobile apps for canteen menus, and
systems used to support certain courses (Progtest, Marast, etc.),

o the biggest frustrations mentioned include the fact that systems are sep-
arated and sometimes it’s difficult to even discover their existence. Addi-
tionally, users find the systems not straightforward enough and sometimes
behave unexpectedly,

o respondents find it challenging to navigate the systems, find available
rooms, access better FAQs, access information about all course teachers,
and view current canteen opening hours,

Discord is a voice, video, and text communication service utilized by over a hundred
million people to socialize and communicate with friends and communities
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o respondents expressed a desire for the ability to compare and have an

overview of search entities, access floor plans, navigate to rooms, view
weekly menus, to better interconnect systems (KOS, UserMap, Timetable),
or have all information in one centralized location.

2.5.3 Proposed Functionalities

According to the open-ended questions results, there is significant interest
among respondents for several proposed functionalities:

Search for Free seminar or computer Rooms: 86 % of respondents
expressed a desire for this feature, with 66 % rating it as highly desirable
(5) and 20 % rating it as desirable (4).

Fast access to upcoming Events: 80 % of respondents indicated that
they would like quick access to an overview of their upcoming events or
schedule.

Comparison of canteen Menus: 73 % of respondents find it useful to
have the ability to compare canteen menus.

Additional room information: 66 % of respondents stated that they
would find it helpful to have additional information about rooms, such
as the floor number, floor plan, and address.

Regarding the ability to save entities as “favourites” for quick access:

Canteens and Courses were the most desired entities to be saved as
favourites, followed by Free Rooms and Teachers.

For accessibility settings:

¢ The most requested functionality is dark mode, with 86 % of respon-

dents rating it as highly desirable (4 or 5). Other accessibility settings
received mixed responses, averaging around a rating of 3.

Some additional user ideas mentioned in the last open-ended question in-

clude:
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persistence of user settings such as language and dark mode,
information about dormitories,
access to faculty social events,

ability to search for free rooms in the future by setting the date and time
span.



2.6. Conclusion

2.5.4 Conclusion

The survey results highlight the primary issue with the current systems: the
lack of interconnection among various systems, coupled with unexpected be-
havior in faculty systems and difficulty in finding necessary information.

Users expressed a desire for a single platform where they can search, com-
pare, and have an overview of different entities within the faculty.

Interestingly, the most beloved systems among users are Courses and Time-
table, indicating that incorporating design choices from these systems into the
WherelS interface design phase could be beneficial.

The proposed ideas in the third section received positive feedback from
respondents, suggesting that implementing these functionalities could enhance
user experience.

2.6 Conclusion

Based on the analysis of existing faculty and university systems, the application
prototype, and the questionnaire results, it’s evident that the prototype’s func-
tionality scope is not sufficient. Therefore, it should be expanded to include
all the new search items and functionalities we’ve discovered in this phase.

The next Chapter |3|will leverage the insights gathered to advance the design
process of the new user interface for WherelS application.
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CHAPTER 3

Design

In this chapter, we will outline the detailed specification of the WherelS user
interface solution. This specification will be based on the analysis conducted in
previous chapters, incorporating inputs from potential users, and utilizing se-
lected methodologies discussed earlier. The chapter will conclude by presenting
a lo-fi prototype of the application.

3.1 Description

3.1.1 Project Description

Product Statement: The web application is designed to ease the lives,
by aggregating information from various school information systems,
of students at our faculty, particularly newcomers. a key feature of this
application is a search tool that delivers relevant results based on user queries.

Business Requirements:
e Save users’ time
e Simplify the retrieval of information within the faculty

o Consolidate information from multiple information systems into
a single location

e Serve as the initial step in searching for information at the
faculty, similar to Google

Constraints:

e Access to the application, as per CTU policy, have only users with a CTU
account,

e the set of available data and its quality are limited by the data quality
in university, faculty and external systems,

e the application is targeted exclusively at FIT students.

43



3.

DESIGN

3.1.2 Personas

As described in Chapter|[I} three persona types have been defined. The primary
user persona is a first-year student, who may face challenges with the Czech
language as they are a foreigner. This user group is often the most disoriented
when navigating faculty and university systems, as well as the campus. The
second group consists of users who are already familiar with all systems due
to their extensive experience as faculty members. The third group comprises
non-academic employees who have a CTU account, as access to the application
is restricted to users with these credentials.

Persona A: First-year student at FIT

Name: Irvan
Age: 20
Gender: Male

Interests: Computer games, programming, aesthetic photos on Insta-
gram, 3D graphics

Typical Day: Wakes up almost every morning for school, hesitant to
ask older peers about the exact location of the room his course is taught.
Spends the whole day in lectures or self-study. If he has a free afternoon,
he goes to the canteen for lunch. In the evening, he returns to his dorm,
plays computer games for an hour, prepares for the next day, and goes
to sleep. On weekends, he likes to visit the Old Town and take photos of
architecture.

Background: Grew up in Ukraine, speaks Czech poorly. Came to the
Czech Republic for better education and life. a diligent 1 year student of
bachelor program.

Persona B: Czech student and teacher at FIT
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Name: Josef
Age: 24
Gender: Male

Interests: C++, web application development, teaching younger stu-
dents, mathematics

Typical Day: Goes to work daily, studies and teaches at FIT on selected
days. Prefers to save money and cannot cook, hence eats at the university
canteen. As a vegan, he sometimes struggles to find the right canteen
that caters to his diet. Enjoys having a beer in the evening with his
students and classmates. In his remaining free time, he prepares teaching
materials, studies, does programming, and responds to students’ emails.

Background: Graduated from a prestigious high school in Prague,
showed great talent in mathematics from a young age. Interested in
computer science, he chose to study at FIT, where he now also teaches.
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Persona C: Administrative staff of FIT

Name: Hilda

Age: 53

Gender: Female

Interests: Knitting, cooking shows, the TV series “Ulice”, childcare

Typical Day: Prepares breakfast for her children, then heads to work.
Makes coffee with colleagues and chats about the latest episode of “Ulice”.
Once or twice a week, she handles the study department’s agenda, in-
cluding enrolling in or canceling courses, issuing documents, approving
requests, or forwarding them to superiors. She is proficient in all school
systems and knows the study regulations. Follows a diet, so she brings
her lunch in containers. Leaves work a bit early to cook dinner for her
children.

Background: Dropped out of university due to her first marriage. Ini-
tially worked in a restaurant, then took a re-qualification course in Mi-
crosoft Office, and succeeded in getting a job at the FIT CTU.

3.1.3 User Goals

After analyzing the responses from the user questionnaire, examining existing
faculty systems, evaluating external systems, and reviewing Bc. T. Heger’s
prototype, we have identified the primary User Goals of the application. These
goals, outlined below, encapsulate the key objectives that users aim to achieve
when utilizing the application.

User Goals:

1.

10.
11.

Log in to / log out of the application.

. Find contact information, office location, and timetable of employees.

Search for upcoming events related to employees, courses and rooms.

. Locate a course page, study materials, and course timetable.

Find an available study room.
Look up the location of rooms within the faculty.
Search for canteens, their menus, and locations.

To have a fast access to user-defined subset of search items.

. Show a quick overview of the user’s timetable.

Find contact information of CTU dormitories.

Search for the information about FIT departments, such as it’s employees,
courses taught and location.
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12. Locate the buildings’ addresses by their code.

13. Have an overview of upcoming faculty social events and it’s detailed in-
formation.

14. Find out where and when the given meal will be served.
15. Have an access to the application usage guide.

16. Switch language.

3.1.4 Use Cases

The list of Use Cases presented below is grouped by the pages on which they
appear. The application will consist of a total of five pages: the Login page,
Home page, Search Results page (SERP), Result Detail page and Help page.

Use Cases:
1. Use Cuases on the Login page:

a) Login to the application (UG 1)
b) Switch language (UG 16)
¢) Get to help page (UG 15)

2. Use Cases on the Home page:

a) Logout from the application (UG 1)
b) Switch language (UG 16)
c¢) Search for a given query (UG 2-7, 10-14)
d) Filter results by type (UG 2-7, 10-14)
e) View personal timetable (UG 9)
f) View menus of favourite canteens (UG 8)
g) View list of favourite courses (UG 8)
)

h) Search for available rooms for given date, time and duration (UG
5).

i) Get to help page (UG 15)
3. Use Cases on the Search Results page:

a) Logout from the application (UG 1)

b) Switch language (UG 16)

c) Search for a given query (UG 2-7, 10-14)

d) Filter results by type (UG 2-7, 10-14)

e) View the Result’s Details page (UG 2-7, 10-14)
f) Get to help page (UG 15)

4. Use Cases on the Result’s Details page:

46



3.1. Description

a) Room (UG 3, 6)
i. Click-through to the room’s timetable.
ii. Show the room’s floor plan and location.
iii. Provide the code of the building, in which the room is located.
iv. Display upcoming events in the room.
b) Course (UG 3, 4, 8)
i. Click-through to the course timetable.
ii. Click-through to the course study materials.
iii. Click-through to the course syllabus.
iv. Display course’s department.
v. Mark course as favourite.
vi. Display upcoming course events.
vii. Display employees teaching the course in current semester.
¢) Employee (UG 2, 3)
i. Display contact information and the employee’s office.
ii. Click-through to the employee’s timetable.
iii. Click-through to the employee’s UserMap page.
iv. Display of upcoming events for the employee.
v. Display employee’s departments.
vi. Display employee photo.
vii. Display courses employee teaches in current semester.
d) Canteen (UG 7-8)
i. Display of the canteen’s location.
ii. Click-through to the Agata system.
iii. Display of canteen’s location.
iv. Mark canteen as favourite.
v. Display of the canteen’s current menu.
vi. Display of the canteen’s week menu.
e) Dormitory (UG 10)
i. Display the dormitory location.
ii. Display the dormitory reception contact information.
iii. Click-through to the ISKAM |E| page.
iv. Click-through to the dormitory student club page.
v. Click-through to the dormitory SFA page.
f) Meal (UG 14)
i. Display the meal’s name, price, weight, allergens and photo.
ii. Display meal’s serving canteen and date.
g) Department (UG 11)

i. Display location of the department.

I5ISKAM is a SFA system for dormitory reservation as well as management of current
accommodation.
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ii. Display list of employees working under the department.
iii. Display courses offered by the department.
h) Building (UG 12)
i. Display building’s address.
ii. Display list of rooms in the building.
iii. Display list of departments in the building.
i) Event (UG 13)
i. Display event name, date and location of the event.

ii. Click-through to event page.

iii. Provide registration information.
j) Free Rooms (UG 5)

i. Display of currently available computer rooms.
ii. Display of currently available seminar rooms.

iii. Display of room details for an available room (Room Result’s
Detail page).

5. Use Cases on the Help page:

a) Find out how to use the application (UG 15)

3.1.5 Scenarios

Login to the Application (UG 1)

Use Case: The user expects a form with “Username” and “Password” fields on
the page to log into the application. If unsure how to log in, a guide or a link
to a guide (in Czech or English) on how to use a CTU account to log in is
expected on the page. Correct CTU login details should lead to redirection to
the application’s home page.

o Scenario No. 1 (The user knows how to log in):

1. The user opens the application in a browser.

2. The system displays a form with “Username” and “Password” fields
and a link to login instructions.

3. The user enters their details and clicks “Log in”.

— If the details are correct, the user is logged in to the application.
— Otherwise, the user is prompted to re-enter their information.

o Scenario No. 2 (The user does not know how to log in):

1. The user opens the application in a browser.

2. The system shows “Username” and “Password” fields and a link to
login instructions.

3. The user clicks the link to the instructions, opening in a new tab.

4. After reading, the user returns to the page, enters their details, and
clicks “Log in”.

5. The system verifies the details.
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a) If correct, the user is logged in to the application.
b) Otherwise, they are asked to re-enter their information.

Logout from the Application (UG 1)
Use Case: The user expects an option to log out from the application in the
header of each page. After clicking this option, the user expects to be logged
out, so they will need to log in again.

1. The user clicks on the logout option in the top right corner of the appli-
cation’s header.

2. The system logs out the user, redirects to the initial screen, and displays
a message about successful logout.

Language Switching (UG 16)
Use Case: The user expects an option to choose the language in which the
application is displayed in the header of each page. Upon selecting this option,
the user expects a list of all languages the application supports. After choosing
a language, the user expects the application to switch to the selected language
and display the same page where the language change was made.

1. The user clicks on the language change option in the application header.
2. The system displays a list of supported languages.
3. The user selects the language they want the application to switch to.

4. The system switches the application to the chosen language and displays
the same page where the user made the language change.

Search for a Given Query (UG 2-7, 10-14)

Use Case: The user expects a search query text input field on the home page
and the search results page, into which they can enter the query they wish to
search. The user anticipates that as soon as they start typing the query, they
will be redirected to the results page, where results will gradually appear and
update in real-time as the query is being typed, sorting by relevance to the
entered query. Once the user completes their query, they expect to see the
item they were searching for on the search results page.

1. The user begins to fill in the search query text input field with their query
on the home page or results page.

2. As the query is being entered, the system displays the page with cur-
rent results for the entered query, progressively updating and sorting the
results by relevance.

3. The user stops entering their query.

4. The system completes the search, sorting, and displays results corre-
sponding to the user’s query (and selected item types).

a) If no results are found, the user is informed of this situation (e.g.,
with a sentence “No results were found for the entered query.”).
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Filtering Results by Type (UG 2-7, 10-14)
Use Case: The user expects the ability to limit the types of items returned by
a search on both the home page and the search results page. After selecting
specific item types, only results belonging to those types are expected to be
displayed.

1. The user conducts a search using a search query text input field.
2. The system shows that all item types are present in the search results.
3. The user clicks on an “All” item type.

4. The system shows the list of all item types and indicates that all of these
types will not be present in a search results.

5. User clicks on a item types, which they want to be present in a search
results.

6. The system displays only wanted item types for current query.

Displaying Personal Timetable (UG 9)
Use Case: On the home page, the user expects a quick overview of events in
their timetable. The user anticipates a message if there are no events in their
timetable.

1. The user views the application’s home page.
2. The system displays an overview of the user’s events.

a) If the user has no events, the system informs them (e.g., “You have
no upcoming events.”).

Displaying Menus of Favourite Canteens (UG 8)
Use Case: The user expects to see today’s menu for their favourite canteens on
the home page. The user also expects to see a message if no canteen is added
to favourites or if a favourite canteen does not have a menu set for the day.

1. The user accesses the application’s home page.

2. The system displays the user’s favourite canteens and their menus for the
day.

a) If the user has not marked any canteen as a favourite, the system
notifies the user (e.g., “You have not marked any items as favourite

yet.”).
b) If a canteen has no menu set for the day, the system informs the
user (e.g., “The canteen does not have a menu set for today.”).

Displaying Details of Search Results (UG 2-7, 10-14)
Use Case: The user expects to open a specific search result to view its details.

1. The user conducts a search.
2. The system displays the search results.

3. The user clicks on the search result of their choice.
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3.1. Description

4.

The system reveals the details page of the selected result.

a) Clicking the result title again will hide the search result details page.

Click-through to Room Timetable (UG 3)
Use Case: The user expects the ability to view the timetable of a specific room
in the room’s search result details.

1.
2.

The user searches for the desired room.
The system displays the found room.
The user opens the search result details page of the found room.

The system shows an option to view the room’s timetable in the room
details.

The user clicks on “Room Timetable”.

The system redirects the user to an external system with the timetable
of the selected room.

Displaying Floor Plan and Location of a Room (UG 6)
Use Case: The user expects the room’s search result details to include the
building’s address with a link to maps showing its location. The user also
expects detailed information about the room’s location, such as the floor within
the building where the room is located, or a floor plan highlighting the room,
aiding in navigation.

1.
2.

The user searches for the desired room.
The system displays the found room.
The user opens the search result details page of the found room.

The system shows room details with the building’s address linked to
maps, floor number, and a graphical floor plan highlighting the room’s
location.

a) If the floor is not provided, system shows and empty image.

Displaying Upcoming Events in a Room (UG 3)
Use Case: The user expects to view upcoming events in a specific room within
the room’s search result details. The system should notify the user if there are
no upcoming events in the room.

1.
2.

The user searches for a specific room.
The system displays the found room.
The user opens the search result details page of the found room.

The system presents the room details along with a list of upcoming events
in that room.

a) If there are no upcoming events, the system informs the user with
the message (e.g., “Room doesn’t have any upcoming events.”).
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Click-through to Course Timetable (UG 4)
Use Case: The user expects to view the timetable for a specific course within
the course’s search result details.

e Scenario No. 1:

The user searches for the desired course.

The system displays the found course.

The user opens the search result details page of the found course.
The system shows detail of the course.

The user clicks on “Course Timetable” within the course details.

A i

The system redirects the user to an external page with the course
timetable.

e Scenario No. 2:
1. The user clicks on the course’s code on the home page in the list of
favourite entities.
2. The system displays the course’s details page.
3. The user clicks on “Course Timetable” within the course details.
4. The system redirects the user to an external page with the course

timetable.

Click-through to Course Study Materials (UG 4)
Use Case: The user expects to access study materials, for a specific course
within the course’s search result details.

e Scenario No. 1:

The user searches for the desired course.

The system displays the found course.

The user opens the search result details page of the found course.
The system shows detail of the course.

The user clicks on “Study Materials” within the course details.

A

The system redirects the user to an external page with the course’s
study materials.

e Scenario No. 2:
1. The user clicks on the course’s code on the home page in the list of
favourite entities.
2. The system displays the course’s details page.
3. The user clicks on “Study Materials” within the course details.

4. The system redirects the user to an external page with the course’s
study materials.
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Click-through to Course Syllabus (UG 4)
Use Case: The user expects to view the course syllabus in the course’s search
result details, learning about the course content, assessment methods, tutors,
prerequisites, etc.

e Scenario No. 1:

The user searches for the desired course.

The system displays the found course.

The user opens the search result details page of the found course.
The system shows detail of the course.

The user clicks on “Syllabus” within the course details.

S i

The system redirects the user to an external page with the course
syllabus.

e Scenario No. 2:
1. The user clicks on the course’s code on the home page in the list of
favourite entities.
2. The system displays the course’s details page.
3. The user clicks on “Syllabus” within the course details.

4. The system redirects the user to an external page with the course
syllabus.

Displaying Upcoming Events for a Course (UG 3)
Use Case: The user expects the ability to view upcoming events for a course
within the course’s search result details. If there are no upcoming events for
the course, the system should notify the user.

e Scenario No. 1:

1. The user searches for the desired course.
2. The system displays the found course.
3. The user opens the search result details page of the found course.
4. The system shows the course details with upcoming events.
a) If there are no upcoming events, the system informs the user
(e.g., “Course doesn’t have any upcoming events.”).
e Scenario No. 2:
1. The user clicks on the course’s code on the home page in the list of
favourite entities.
2. The system displays the course’s details page with upcoming events.

a) If there are no upcoming events, the system informs the user
(e.g., “Course doesn’t have any upcoming events.”).
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Adding a Course to Favourites (UG 8)
Use Case: When viewing the details of a course not already in favourites, the
user expects an indication that the course is not in favourites and the option to
add it to favourites. The user anticipates a notification of successful addition,
and that the course will then be displayed on the home page.

1. The user searches for a course they wish to add to favourites.

2. The system displays the found course.

3. The user opens the search result details page of the found course.
4. The system shows the course details.

5. The user clicks on the unfilled star icon in the course details.

6. The system adds the course to favourites, notifies the user of the suc-
cessful addition with a notification, fills in the star icon, and displays the
course on the home page.

Removing a Course from Favourites (UG 8)
Use Case: When viewing the details of a favourite course, the user expects
an indication that the course is a favourite and the option to remove it from
favourites. Before removal, the user expects to be asked for confirmation.
Upon removal, the system should notify the user of the successful action, and
the course will no longer appear on the home page.

e Scenario No. 1:
1. The user clicks on the code of a course on the home page in the list
of favourite entities.
2. The system displays the course’s details page.
3. The user clicks the filled star icon next to the name of the course.

4. The system displays a pop-up window asking for action confirma-
tion.

5. The user confirms by clicking “Yes”.

a) If the user clicks “No”, the pop-up closes, and the course remains
in favourites.

6. The system removes the course from favourites, notifies the user
of successful removal, removes the course from the list of favourite
entities on the home page.

e Scenario No. 2:

. The user searches for a course they wish to remove from favourites.

. The system displays the found course.

1
2
3. The user opens the search result details page of the found course.
4. The system shows the course details.

5

. The user clicks the filled star icon in the course details.
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6. The system displays a pop-up window asking for action confirma-
tion.

7. The user confirms by clicking “Yes”.

a) If the user clicks “No”, the pop-up closes, and the course remains
in favourites.

8. The system removes the course from favourites, notifies the user of
successful removal, and unfills the star icon.

Displaying Contact Information and Office of an Employee (UG
2)
Use Case: The user expects to view the selected employee’s contact details
in the employee’s search result details page. This includes the office assigned
to the employee with a link to find this room in the WherelS system, the
departments the employee is associated with a link to find this department in
the WherelS system, and the employee’s email and possibly phone number for
contact. If any of these details are missing, the user expects the system to
notify them.

1. The user searches for the desired employee.
2. The system displays the found employee.
3. The user opens the search result details page of the found employee.

4. The system shows the employee’s details page with available contact in-
formation and the office code with a link to find the room in the WherelS
system and with a link to find this department as well.

a) If any contact details of the employee are not found/filled out, the
system notifies the user (e.g., “This contact information is not pro-
vided.”).

Click-through to Employee’s Timetable (UG 2)
Use Case: The user expects to view the timetable of a specific employee within
the employee’s search result details.

1. The user searches for the desired employee.

2. The system displays the found employee.

3. The user opens the search result details page of the found employee.

4. The system shows detail of the employee.

5. The user clicks on “Employee’s Timetable” within the employee’s details.

a) If the employee doesn’t teach any of the listed courses, the click-
through option is not provided.

6. The system redirects the user to an external system with the selected
employee’s timetable.
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Displaying Upcoming Events for an Employee (UG 3)
Use Case: The user expects to see the nearest events in the timetable of a spe-
cific employee within the employee’s search result details. If the employee has
no events in their timetable, the user expects the system to notify them.

1. The user searches for the desired employee.
2. The system displays the found employee.
3. The user opens the search result details page of the found employee.

4. The system shows detail of the employee with a list of upcoming events
in the employee’s timetable.

a) If there are no events in the timetable, the system displays an in-
formational message (e.g., “Employee doesn’t have any upcoming
events.”).

Displaying Canteen Location (UG 7)
Use Case: The user expects to find information about the canteen’s address
and a clickable link to a map showing the canteen’s location in the canteen’s
detail page.

e Scenario No. 1:

1. The user searches for the desired canteen.

2. The system displays the found canteen.

3. The user opens the search result details page of the found canteen.
4

. The system shows the canteen’s detail with its location (address) as
a link to an external map application.

5. The user clicks on the address link within the canteen’s details.

6. The system redirects the user to an external map application.
o Scenario No. 2:
1. The user clicks on the canteen’s name on the home page in the list
of favourite canteens.

2. The system displays the canteen’s details page with the location
(address) as a link to an external map application.

3. The user clicks on the address link within the canteen’s details.
4. The system redirects the user to an external map application.
Click-through to the Agata System (UG 7)

Use Case: The user expects an option for a quick transition to the Agdta dining
system (e.g., to check the account balance) on canteen’s detail page.

e Scenario No. 1:

1. The user searches for any canteen.
2. The system displays the found canteen.

3. The user opens the search result details page of the found canteen.
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4. The system shows the canteen’s details page.

5. The user clicks on “Canteen Account” within the canteen details
page.
6. The system redirects the user to the external Agata system page.
e Scenario No. 2:
1. The user clicks on the name of a canteen on the home page in the
list of favourite canteens.
2. The system displays the canteen’s details page.

3. The user clicks on “Canteen Account” within the canteen details
page.
4. The system redirects the user to the external Agata system page.
Displaying the Canteen Today’s Menu (UG 7)
Use Case: The user expects to see the menu of a selected canteen or their
favourite canteens, including a list of currently served meals with photos. If

the canteen does not have today’s menu listed at the moment, the user expects
the system to notify them.

e Scenario No. 1:

1. The user searches for a specific canteen.
2. The system displays the found canteen.
3. The user opens the search result details page of the found canteen.
4. The system shows the canteen’s detail page with the current menu.

a) If there is no menu currently listed, the system displays an in-
formational message (e.g., “Canteen’s today’s menu is currently

empty.”).
e Scenario No. 2:

1. The user views the home page.

2. The system displays the current menus of all the user’s favourite
canteens.

a) If a canteen does not have a current menu listed, the system dis-
plays an informational message (e.g., “Canteen’s today’s menu
is currently empty.”), for that canteen.

Adding a Canteen to Favourites (UG 8)
Use Case: When viewing the details of a canteen not already in favourites,
the user expects an indication that the canteen is not in favourites and the
option to add it to favourites. The user anticipates a notification of successful
addition, and that the canteen will then be displayed on the home page.

1. The user searches for a canteen they wish to add to favourites.
2. The system displays the found canteen.

3. The user opens the search result details page of the found canteen.
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4. The system shows the canteen details.

5. The user clicks on the unfilled star icon in the canteen details.

6. The system adds the canteen to favourites, notifies the user of the suc-
cessful addition with a notification, fills in the star icon, and displays the
canteen on the home page.

Removing a Canteen from Favourites (UG 8)
Use Case: When viewing the details of a favourite canteen, the user expects
an indication that the canteen is a favourite and the option to remove it from

favourites.

Before removal, the user expects to be asked for confirmation.

Upon removal, the system should notify the user of the successful action, and
the canteen will no longer appear on the home page.

e Scenario No. 1:

1.

The user clicks on the name of a canteen on the home page in the
list of favourite canteens.

2. The system displays the canteen’s details page.

3. The user clicks the filled star icon next to the name of the canteen.

4. The system displays a pop-up window asking for action confirma-

tion.
The user confirms by clicking “Yes”.

a) If the user clicks “No”, the pop-up closes, and the canteen re-
mains in favourites.

The system removes the canteen from favourites, notifies the user
of successful removal, removes the canteen from the list of favourite
canteens on the home page.

e Scenario No. 2:

A o A

The user searches for a canteen they wish to remove from favourites.
The system displays the found canteen.

The user opens the search result details page of the found canteen.
The system shows the canteen details.

The user clicks the filled star icon in the canteen details.

The system displays a pop-up window asking for action confirma-
tion.

The user confirms by clicking “Yes”.

a) If the user clicks “No”, the pop-up closes, and the canteen re-
mains in favourites.

The system removes the canteen from favourites, notifies the user of
successful removal, and unfills the star icon.

Click-through to Room Timetable (UG 3)
Use Case: The user expects the ability to view the timetable of a specific room
in the room’s search result details.
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. The user searches for the desired room.

. The system displays the found room.

The user opens the search result details page of the found room.

The system shows an option to view the room’s timetable in the room
details.

The user clicks on “Room Timetable”.

. The system redirects the user to an external system with the timetable

of the selected room.

Display the Dormitory Location. (UG 10)
Use Case: The user expects the dormitory’s search result details to include the
dormitory address with a link to maps showing its location.

1.
2.

D.
6.

The user searches for the dormitory.

The system displays the found dormitory.

The user opens the search result details page of the found dormitory.
The system shows dormitory details page with the address link to maps.
The user clicks on the address link within the canteen’s details.

The system redirects the user to an external map application.

Display the Dormitory Reception Contact Information. (UG 10)
Use Case: The user expects the dormitory’s search result details to include the
dormitory’s contact information such as phone number, email etc.

1.

2.

3.

4.

The user searches for the dormitory.
The system displays the found dormitory.
The user opens the search result details page of the found dormitory.

The system shows dormitory details page with the contact information.

Click-through to the ISKAM Page (UG 10)
Use Case: The user expects an option for a quick transition to ISKAM system
page from dormitory details page.

1.

2.

The user searches for the dormitory.

The system displays the found dormitory.

The user opens the search result details page of the found dormitory.
The system shows an option to open the ISKAM system page.

The user clicks on “ISKAM”.

The system redirects the user to an external system.
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Click-through to the Dormitory Student Club Page (UG 10)
Use Case: The user expects an option to find out which student club operates
in a given dormitory.

1.

2.

-

The user searches for the dormitory.
The system displays the found dormitory.
The user opens the search result details page of the found dormitory.

The system shows an option to open the Student Club page.

5. The user clicks on “Student Club”.

6.

The system redirects the user to an external web page.

Click-through to the SFA Page (UG 10)
Use Case: The user expects an option for a quick transition to dormitory’s
SFA page from dormitory details page.

1.

GO el o

The user searches for the dormitory.

The system displays the found dormitory.

The user opens the search result details page of the found dormitory.
The system shows an option to open the SFA system page.

The user clicks on “SFA?”.

The system redirects the user to an external system.

Displaying Currently Free Rooms (UG 5)

Use Case: The user expects to find a list of available room types, including
a sub-lists for rooms showing names of rooms currently not in use. The user
expects to be informed if no rooms of given type are available.

e Scenario No. 1:

1. The user searches for “available room” or a similar term.
2. The system displays the types of available rooms found.
3. The user expands the wanted type.

4. The system shows a list of currently available rooms.

a) If no rooms of selected type are currently available, the system
displays an informational message (e.g., “No free rooms at the
moment.”).

e Scenario No. 2:

1. The user keeps the default values in free rooms search panel on
a home page and presses search button.

2. The system displays the types of available rooms found.
3. The user expands the wanted type.

4. The system shows a list of currently available rooms.
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a) If no rooms of selected type are currently available, the system
displays an informational message (e.g., “No free rooms at the
moment.”).

Displaying Free Rooms for Given Date, Time and Duration (UG

5)

Use Case: The user expects to find a list of available room types, including
a sub-lists for rooms showing names of rooms currently not in use on given
date, time and duration. The user expects to be informed if no rooms of given
type are available for given search criteria.

1.

The user sets the wanted search criteria in free rooms search panel on
a home page and presses search button.

. The system displays the types of available rooms found.

The user expands the wanted type.

The system shows a list of available rooms on given date, time and for
given duration.

a) If no rooms of selected type are available, the system displays an in-
formational message (e.g., “No free rooms for this search criteria.”).

Displaying Details of an Free Room (UG 5)
Use Case: The user expects to view details of a selected available room.

1.

Ll

o.
6.

The user does a search for a free room using one of the two mentioned
ways.

The system displays the types of available rooms.
The user expands the desired room type.

The system shows a list of available rooms.

The user clicks on a specific room if available.

The system displays the detail page of the selected room.

Displaying Employees of a Department (UG 11)
Use Case: The user expects to view list of employees working under specific
department.

1.

The user searches for a department, for which they wants to know the
employees.

. The system displays the found department.

The user opens the search result details page of the found department.
The system shows the detail of the department.
The user expands a list of employees in the detail.

The system displays all employees working under the department.
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Displaying Courses of a Department (UG 11)
Use Case: The user expects to view list of courses offered by specific depart-
ment.
1. The user searches for a department, for which they wants to know the
offered courses.
2. The system displays the found department.
3. The user opens the search result details page of the found department.
4. The system shows the detail of the department.
5. The user expands a list of courses in the detail.
6. The system displays all courses offered by the department.
Displaying Department Location (UG 11)
Use Case: The user expects to find information about the department’s loca-
tion and a clickable link to a map showing the department’s location in the

department’s detail page.

1.
2.

5.
6.

The user searches for desired department.
The system displays the found department.
The user opens the search result details page of the found department.

The system shows the detail of the department with its location (address)
as a link to an external map application and building code.

The user clicks on the address link within the department’s details.

The system redirects the user to an external map application.

Displaying Building Location (UG 12)

Use
and

Case: The user expects to find information about the building’s location
a clickable link to a map showing the building’s location in the building’s

detail page.

1.
2.

5.
6.

The user searches for desired building.
The system displays the found building.
The user opens the search result details page of the found building.

The system shows the detail of the building with its location (address)
as a link to an external map application.

The user clicks on the address link within the building’s details.

The system redirects the user to an external map application.

Displaying Rooms in Building (UG 12)

Use
1
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Case: The user expects to find list of rooms located in desired building.

. The user searches for desired building.
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2. The system displays the found building.

3. The user opens the search result details page of the found building.
4. The system shows the detail of the building.

5. The user expands a list of rooms in the detail.

6. The system displays all rooms located in the building.

Displaying Departments in Building (UG 12)
Use Case: The user expects to find list of departments located in desired
building.

1. The user searches for desired building.

2. The system displays the found building.

3. The user opens the search result details page of the found building.
4. The system shows the detail of the building.

5. The user expands a list of departments in the detail.

6. The system displays all departments located in the building.

Displaying Event Date and Location (UG 14)
Use Case: The user expects to find an essential information about the event.

1. The user searches for event.
2. The system displays the found event.
3. The user opens the search result details page of the found event.

4. The system shows the event detail page of the event with date and loca-
tion.

Click-through to the Event Page (UG 15)
Use Case: The user expects an option to visit an event page for desired event.

1. The user searches for the event.

2. The system displays the found event.

3. The user opens the search result details page of the found event.
4. The system shows an option to open the Event page.

5. The user clicks on “Event Page”.

6. The system redirects the user to an external web page.

Provide Registration Information for Event (UG 14)
Use Case: The user expects to find the registration information for a desired
event.

1. The user searches for event.
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2. The system displays the found event.
3. The user opens the search result details page of the found event.

4. The system provides a link to an external registration system.

a) If an event doesn’t need a reservation, the link is not present in the
registration field and the message (e.g., “No registration needed.”)
is showed.

Displaying Meal Serving Information (UG 14)

Use Case: The user expects to find serving information about desired meal. In
those information user expects to see meal’s student and normal price, serving
date, canteen which is serving the meal, photo and allergens.

1. The user searches for desired meal.
2. The system displays the found meal.
3. The user opens the search result details page of the found meal.

4. The system shows the detail of the meal with all information.

3.1.6 Tasks and Task Groups

In this section, all Tasks that can be performed by the user will be listed and
then grouped into related categories.

3.1.6.1 Tasks
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Searching for an employee’s office
Searching for departments of an employee
Searching for an employee’s email address
Searching for an employee’s phone number
Searching for an employee’s timetable
Searching for upcoming events of an employee
Searching for employee’s courses

Searching for a room

Searching for a room location

Searching for floor plans of a room
Searching for a room timetable

Searching for upcoming events in a room
Searching for a course

Searching for a course timetable

Searching for a course department
Searching for a course page (syllabus)
Searching for course study materials
Searching for upcoming events for a course
Searching for course’s teachers

Searching for the location of a canteen
Searching for a canteen’s current menu
Searching for a canteen’s week menu
Searching for a meal
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Searching for a meal serving information

Searching for a building

Searching for building’s location

Searching for rooms in building

Searching for departments in building

Searching for a department

Searching for department’s employees

Searching for department’s location

Searching for a CTU dormitory

Searching for location of CTU dormitory

Searching for contact information of CTU dormitory
Searching for FIT CTU event

Searching for FIT CTU event’s event page
Searching for FIT CTU event registration information
Searching for an available room in given time for given duration
Displaying a personal overview of favourite items
Marking a canteen as “favourite”

Marking a course as “favourite”

Filtering results by item type

Displaying the detail of a result

Using help page

Switching languages

User login

User logout

Reporting a problem in the application

3.1.6.2 Task Groups

As previously mentioned, the system will consist of five pages:

Pages

Login page — L

Home page — H

Search Results page — R
Result’s Details page — D

Help page — F

Using this notation, we can illustrate how various Tasks will be connected
to these five pages:

By visual appearance

Displaying a short overview of the user’s timetable (H)
Displaying user’s favourite items (H)

Displaying the search results (R)
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« Displaying the detail of an search result (R)

— Employee

* Office (D)

* Departments (D)

* Email address (D)

* Phone number (D)

* Timetable (D)

* Upcoming events (D)

* Photo (D)

* Courses employee teaches (D)
Course

* Study materials (D)
Syllabus (D)
Timetable (D)

*

*

* Upcoming events (D)
* Employees teaching course in current semester (D)
* Adding course to favourites (D)

Room

Timetable (D)
Location (D)
Building (D)

Floor plan (D)

Floor number (D)
Upcoming events (D)

EOE R R

*

— Canteen

* Location (D)

* Agata system (D)

x Today’s Menu (D)
Week Menu (D)
Adding canteen to favourites (D)
— Building

* Location (D)

* Departments (D)

* Rooms (D)
— Department

* Location (D)

* Building (D)

* Employees (D)

*

*

— Event

* Date (D)
* Location (D)
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3.1. Description

x Event page (D)
* Registration information (D)
— Meal

* Canteen (D)

* Serving date (D)

* Prices (D)

* Allergens (D)

* Weight (D)

Photo (D)

— Dormitory
* Location (D)
* Contact information (D)
% Student club URL (D)
*x SFA page (D)
* ISKAM system (D)

— Free rooms

*

% Seminar rooms (H, D)
* Computer room (H, D)
* Room detail (H, D)

The list of User Actions offers a comprehensive view of the Tasks users
can execute on particular pages. This is further visualized in the Task Graph
depicted in Figure demonstrating the transitions between pages triggered
by specified Actions.

User Actions

Login

Logout (H, R, D, F)

Switch language (L, H, R, F)
Filter Results by type (H, R)
Mark Result as “Favourite” (D)
Unmark Result as “Favourite” (H, D)
Search for Employee (H, R)
Search for Room (H, R)

Search for Course (H, R)
Search for Canteen (H, R)
Search for Meal (H, R)

Search for Building (H, R)
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3. DESIGN
o Search for Department (H, R)
o Search for Dormitory (H, R)
e Search for FIT CTU event (H, R)
o Search for Free Computer Room (H, R)
e Search for Free Seminar Room (H, R)
e Search for Free Computer and Seminar Rooms from given date and time
and with given duration (H)
¢ Read a Help page (L, H, R, F)
e Report a problem in the application (L, H, R, F)
authentication
e I

68

Help page

T—( To Help page \-

ToHome Page

Home page

To Favourite Result
Detail

%

N

To Home Page
Search for C Switch language

Search Results

Fifter Results by type

Show result's details

Switch language

Result's Details

|

i

Switch language

{

IIT

i

( Reporta

problem ) Qﬂmark Resultas "Fa\mﬂ[e) (Tu External System> @ark Result as "Favorite”

S

External System

Figure 3.1: Task Graph of WherelS user interface



3.2. Lo-Fi Prototype

3.2 Lo-Fi Prototype

We made a simple Lo-Fi prototype using wireframes to quickly show how the
app’s interface might look. We focused on four main features: Employees
(teachers), Courses, Rooms, and Canteens, to speed up the process and save
time. The prototype doesn’t include some features like checking weekly canteen
menus or searching for available rooms within specific time slots. This was done
to test the prototype quickly with a small group of users and get their feedback
on the design. Both desktop and mobile versions were created since these are
the most common layouts used by users.

3.2.1 Wireframes Desription

The user begins on a Login page featuring a prominent button to access the
application. The language selection option is available right away in the appli-
cation header, along with a link to the login Help page for users who may need
assistance with their credentials. You can see the layout is visible in Figure|3.2

Upon logging in, the user is directed to the Home page. The layout of the
Home page draws inspiration from the Courses system home page, as analysed
in Section as depicted in Figure [3.3]

The Home page features a search query text input field with item filters
below it. Each filter indicates its state, whether it’s toggled on or off. Below
the filters, users can view a scrollable timetable overview, displaying several
events from their personal timetable.

The bottom section of the homepage is dedicated to favourite items, with
the most prominent ones being canteens and their daily menus. These are
presented in a scrollable box, similar to the events. If the user doesn’t have
any upcoming events or favourite items, this is clearly communicated, as shown
in Figure 3.4

The layout of event cards for the timetable combines design present in both
the Courses and Timetable systems, as analysed in Section[2.3.5] Several design
iterations were tested, as shown in Figure [3.5

When the user begins typing in the query text input field, the Home page
automatically transitions to the Search Results page. The filters and input field
remain unchanged, but search results appear dynamically as the user modifies
the query (search-as-you-type functionality). This behavior is inspired by the
Courses system. The layout of the Search Results page is depicted in Figure[3.6]
If the query returns no results, a message is displayed to the user, as shown
in Figure If the user clears the text input field, they are automatically
returned to the Home page.

To avoid overwhelming the user with information, as it was in Be. T. Heger’s
prototype, discussed in Section [2.4] each search result within the Search Re-
sult page is presented as a surrogate with a title and item type specified as
a tag. This design choice draws from the use of tags in Courses and Projects,
as described in Section [2.3.6

When the user clicks on a search result title, it functions as a dropdown.
The dropdown content itself represents the Result’s Detail page. If the user
clicks on the search title again, the Result’s Detail page is hidden. The Result’s
Detail pages for Course, Room, Canteen, and Employee(Teacher) are depicted

in Figures 3.10] and respectively.
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Each Result’s Detail pages and event cards in the timetables integrate links
to other item’s Detail pages, facilitating navigation through interconnected
item types within the application. For instance, a user can click on an em-
ployee’s office Room to automatically trigger a search for this room’s Detail
page.

The Canteen menu items were inspired by existing apps mentioned in Sec-
tion 2341

Another interesting feature is the synthetic “List” item, which is used to
group the search results. This is employed, for example, as a search result
for currently free rooms. Two lists are presented, as a room can be either
a computer or seminar room. The list layout is depicted in Figure [3.12]

All pages, except for the Login page, feature a header with a home button
and a log out button. The home button redirects the user to the Home page
and disables the search function.

The WherelS wireframe prototype innovates by behaving more like a Single
Page Application (SPA), eliminating the need to redirect user to other pages
while preserving the user’s action history. This means that users can easily
navigate back to previous search results or opened Result Detail pages without
any redirection.

WherelS

WherelS

Figure 3.2: Wireframe — Login page (L)

3.2.2 Design Evaluation

To initiate the first changes in the proposed WherelS user interface design,
the wireframes were presented to a small sample of potential users. Overall,
the layout received positive feedback from the testers, who appreciated its
simplicity and the use of a single search query text input field for different item
types. Features like searching for free rooms and marking favourite canteens
were particularly well-received.

However, one significant flaw was identified in the design — the representa-
tion of the item filters. Placing them directly on the Home page and styling
them like buttons led users to interpret them as shortcuts for quickly searching
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WherelS

SSSSS

Technickd menza

[=]\[=]) (=] (=] (=]

@ o b

WherelS

Technické menza %

Studentsky dim %

Figure 3.3: Wireframe — Home page (H)

WherelS

b ¢ D D

No upcoming events

sssss

Figure 3.4: Wireframe — Home page (H) — Empty home page

for all items of a certain type, such as “Get All from...”.
filters were removed from the Home page, and their appearance was modified.

)

Consequently, the

Now, filters are only visible on the Search Results page, concealed under
the “All” filter. To visually distinguish them as filters, a checkbox was added
next to each filter name. Clicking on the “All” filter reveals all available filters,
which are initially deactivated (resulting in empty search results). Users can
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Figure 3.6: Wireframe — Search Results page (R)

then select the item filters they want to apply. To reset and view results for
all item types again, users can click on “All” to hide the filters.

Given the positive reception of the overall layout, the remaining elements of
the user interface, not depicted in the wireframes, will follow the same design

principles. The final version of the user interface will be presented in the next
Chapter [
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CHAPTER 4

Implementation

This chapter details the implementation of wireframe designs into the frontend
client implementation, exploring the structure of application pages, manage-
ment of user data, integration with the backend REST API, and features such
as authentication and localization. It also discusses the React-based frontend
architecture, covering routing, page management, and Ul consistency.

4.1 Routing and Layout

The application uses client-side routing, where the client determines which
page to serve based on the URL’s pathname. The pathname is accessible
through the built-in DOM document.location.pathname variable. Since the
original React package doesn’t support client-side routing out of the box and
we’re not using a more complex framework like Next.js EL we’ve integrated the
react-router-dom package E which is widely recognized as a solution to this
problem. To implement routing, we utilize components such as <BrowserRou-
ter>, <Routes>, and <Route>.

All routes are specified in the main React component, <App>, which is
defined in the file App. js. The structure of the main component is illustrated
in Listing [£I] The root route "/" dictates that all nested child routes will
utilize the <Layout> component, seen in Listing [£.2] as the page layout by
setting the element prop value. This layout includes a <Header>, <Outlet>
(or Content), and <Footer> components, ensuring consistency across pages
while accommodating unique content. Additionally, this component determines
whether the “Scroll to top” arrow in the bottom right corner of each page should
appear.

The application offers five distinct routes:

1. "/": serves as the index page or the Home page of the application.

2. "/search": displays search results to users (Search Results page). Users
can also use 7q= parameter to specify the search query.

3. "/login": directs users to the Login page, where the authentication
process happens.

16 Available from: https://nextjs.org/
17 Available from: https://github.com/remix-run/react-router
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4. IMPLEMENTATION

<UserProvider>
<NotificationProvider>
<div className="App">
<BrowserRouter>
<Routes>
<Route path="/" element={<Layout />}>
<Route index element={
<PrivateRoute element={<Container/>}/>
/>
<Route path="search" element={
<PrivateRoute element={<Container/>}/>
}/>
<Route path="login" element={<LoginPage />} />
<Route path="help" element={<HelpPage />} />
<Route path="x" element={<EmptyPage />} />
</Route>
</Routes>
</BrowserRouter>
</div>
</NotificationProvider>
</UserProvider>

Listing 4.1: <App> component structure

function Layout() {

const [showScrollToTop, setShowScrollToTop] = useState(false);

return (
<div>
<Header />
<Outlet />
<Footer />
{showScrollToTop && <ScrollToTopArrow />}
</div>

Listing 4.2: <Layout> component structure
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4. "/help": guides the user on the Help page

5. "/x": serves as the fallback or “404‘ page

To restrict access to certain parts of the application, such as the Home page
and Search Results page, we utilize the <PrivateRoute> component. Acting
as middleware, this component checks whether the session storage contains the
valid userInfo variable, which indicates that the user has successfully logged in
to the application. If the user is not authenticated, the <PrivateRoute> com-
ponent automatically redirects them to the Login page located at "/login".

4.2 Pages

The implementation adheres to the page structure outlined in the application
wireframes, provided in Section [3:2} While the Home page, Search Results
page, and Result Detail page are interconnected, allowing for seamless transi-
tions between them, they are encapsulated within the <Container> component
for code organization purposes. The remaining pages maintain their original
separation.

e <Container>: implements the Home page, Search Results page, and Re-
sult Detail page on the "/" and "/search" routes,

e <HelpPage>: implements the Help page on the "/help" route,
o <LoginPage>: implements the Login page on the "/login" route,
e <EmptyPage>: implements the 404" page on the "/*" route.

The <Container> component facilitates the seamless transition between
the Home page and the Search Results page. When a user begins typing in the
search query field at the top of the webpage, the page dynamically transforms
into the Search Results page. Conversely, when the user clears the search query
input field, the page automatically reverts to the Home page.

4.3 Context

In React, we use Contezt to share important data among components. Context
allows us to pass data through the component tree without manually passing
props at every level. This means we can easily share values like preferences,
theme settings, or user information across all components without having to
pass them down manually. It simplifies data management and communication
between components that are not directly connected in the hierarchy.

The implementation has 2 contexts: UserContext and NotificationCon-
text.

UserContext. The UserContext handles the storage and sharing of user-
related data, including the username, preferred language, and favourite items.
These details, such as the preferred language and user’s favourite items, are re-
trieved from the application’s REST API, which will be elaborated upon later
in Section [4.5
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const NotificationContext = React.createContext();
const NotificationProvider = ({ children }) => {
const [notification, setNotification] = useState(null);

const triggerNotification = (message, type) => {
setNotification({message: message, type: typel);
setTimeout (() => {

setNotification(null);
}, 5000); // Dismiss after 5 seconds
s

return (
<NotificationContext.Provider value={triggerNotificationl}>
{children}
{notification &&
<Notification message={notification.message}
type={notification.type}
/>
}
</NotificationContext.Provider>
)3
};

export {NotificationProvider, NotificationContext};

Listing 4.3: <Layout> component structure

NotificationContext. The NotificationContext is respomnsible for gen-
erating pop-up text notifications across different sections of the application.
Whenever a component requires notifying the user about an action or event,
this context comes into play. For example, it informs users about successful
or failed operations, like adding or removing items from their favourites. This
functionality is accessed through the triggerNotification function, which
takes two parameters: the notification text and its state. Currently, there are
two notification states available: success and failure. These states are accessi-
ble via the config’s notifications object, which stores the notification icon
and CSS class name.

Each context is encapsulated within its own file: UserContext.js and
NotificationContext.js. Within each module, the Context object and its
respective Provider component are exported. These Provider components, in-
tegrated at the highest level of the <App> component, allow other components
to subscribe to context changes. This organizational pattern is illustrated in
Listing where the <UserProvider> and <NotificationProvider> com-
ponents are utilized. The implementation of one of the contexts can be seen in

Listing
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<DetailBase>
<DetailHeader/>
<ItemDetail>
<DetailLinks>
. links to external systems
</DetailLinks>
<DetaillInfo>
. item detail entries
</DetailInfo>
</ItemDetail>
</DetailBase>

Listing 4.4: <DetailBase> structure

4.4 Search Result Details

Each search result on a Search Results page is encapsulated within a <Detail-
Base> component, which comprises two parts: the <DetailHeader> and the
<ItemDetail> components and can be seen in Listing[4.4] The <DetailHeader>
acts as a surrogate for a search result, displaying the title and item type. Fol-
lowing a click on the surrogate, as outlined in the wireframes, a dropdown
revealing the <ItemDetail> component appears. This component is specific
to each item type, such as Course, Room, or Canteen, with each possessing its
unique detail component. Since the data for the Result Detail page (i.e., the
<ItemDetail> component) is not initially present, it is fetched from the REST
API, which will be described in the subsequent Section

4.4.1 Favourite Item logic

To enhance the favourite items functionality in the <ItemDetail> componets,
the useFavouriteStatus hook was created. This hook encapsulates the man-
agement of the item’s favourite state on the detail page. It provides ac-
cess to the favouriteStatus variable, which indicates whether the user has
added the item to their favourites. Additionally, it offers a handleFavourite
function that should be invoked upon clicking “add/remove from favourites”
along with a renderConfirmationModal function. The latter returns the
<ConfirmationModal> component, which appears when a user attempts to
remove an item from their favourites.

To implement this favourite functionality, REST API needs to support it for
the specified item type. If so, it’s enough to simply integrate the code snippet
found in Listing into the <ItemDetail> component. The parameters for
useFavouriteStatus include the item payload (data prop) and its label, as it
should appear in the confirmation modal.

4.5 REST API Integration

The application utilizes an REST API provided by its backend server, running
on the same domain as the client and prefixed with /api/v1/. This REST
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const { favourite,
handleFavourite,
renderConfirmationModal } =
useFavouriteStatus( props.data, props.data.code );

<IconTextButton

onClick={handleFavourite}

text={...}

icon={favourite ? "favourite_icon" : "classic_icon" }
/>

{renderConfirmationModal ()}

Listing 4.5: useFavouriteStatus hook usage in Course item

API, version 1, was collaboratively designed with Bc. T. Heger to meet the
Requirements and User Goals outlined in the Chapter
The REST API supports various functionalities, including:

o retrieving search results based on a query,

o fetching item details,

e accessing user events, favourite items, and preferred language settings,
o getting lists of available rooms based on specific search criteria,

o retrieving the current and weekly menu for the canteen,

o setting user favourite items and preferred language.

4.5.1 Search

The core functionality of the app, the search feature, is supported by the
/api/vl/search?query={prompt} endpoint, where the prompt is a text from
a search query text input field.

Whenever the user modifies the search query input field, a request is sent to
this endpoint. To prevent unnecessary load on the server, a debounce method
is applied. This means that the request is triggered only after a certain delay
following the last change to the query value. In this case, the debounce time is
set to 400 ms, as specified in the constant defined in config file. Consequently,
the request is made at intervals of at least 400 ms.

The request response comprises a list of item “views” objects. Each object
contains properties such as the item type, id, title, and optionally, a URL
attribute. This URL directs the frontend to the REST API endpoint where
the detail item properties can be retrieved. The information from “views” is
used to create a search result surrogates. The structure of search results list is
seen in Listing [1.6]

This URL is utilized by all <DetailBase> components, except for one:
the List item. Unlike other items, the List view does not possess detailed
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[
{
"rank": O,
"type": "string",
"id": 0,
"title": "string",
"?url": "string"
},
]

Listing 4.6: List object with search results

information within the response. Instead, its contents are immediately provided
within the view object itself. Essentially, the List view serves as a collection of
other view objects, presenting a grouped list of search results. For instance, it
might display all available free seminar or computer Rooms.

4.5.2 Item Details

Item details are obtained from the endpoint /api/v1/{item_type}/{id}, which
is accessible through the URL provided in the item “view” object. All item
detail objects share a similar structure, with key attributes including:

e id: unique identifier of the item,
e type: type of the item,

e urls: a list of URL objects leading to external pages, which are then
typically represented as black buttons at the top of the item detail,

e events: list of timetable Event objects associated with the item, such as
room events or course events.

Each <ItemDetail> component receives the item detail object through the
data prop. The component then accesses this prop to utilize the provided data
for rendering purposes.

4.5.3 User Preferences

Information regarding user preferences, such as preferred language, favourite
items, and user events, is accessible through various endpoints:

e /api/vl1/user/language: provides data about the user’s preferred lan-
guage,

e /api/vl/user/favourites: returns item view objects representing the
user’s favourite items. These items are then displayed in the user dash-
board,

e /api/vl/user/events: retrieves data regarding the user’s events.
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{/ extends 'base.html.twig' %}
{% block body %}
{/ if app.user != null %}
<script type="text/javascript">
window.userInfo = {
'username': '{{ app.user.userIdentifier|escape("js") }}'
}
</script>
{% endif %}
<div id="root"></div>
{% endblock %}

Listing 4.7: Sending user credentials in Twig template index.html.twig

4.6 User Authentication

To access data from the endpoints, users must be authenticated. Without
authentication, successful responses from the application REST API are not
possible.

The user authentication process occurs on the Login page when the user
clicks the Login button. This process and its security is handled by the applica-
tion backend. Upon clicking, the user is redirected tohttps://auth.fit.cvut.cz/
login.html where CTU credentials are required. Upon successful authentica-
tion through this third-party system, the user is redirected back to the applica-
tion, and the Home page is displayed. During this redirection, the username is
stored in the application backend using Symfony UserProvider. The userInfo
variable is then set within the HTML Twig boilerplate E seen in the List-
ing [£.7 on the backend server. Through this variable the frontend knows that
the user successfully went through the authentication process.

4.7 Item Configuration

Each item possesses a shareable set of properties used in the search process
logic or for visual representation. These properties are encapsulated within
the ItemConfiguration class to facilitate scalability, particularly in the ease
of addition of new items.

The properties include:

e type: item type.

e component: <ItemDetail> component corresponding to the item, dis-
played in the search result dropdown.

e color: CSS class name defining the item’s color, utilized in various UI
elements.

e icon: CSS icon class name, identical to the color property.

e useFilter: indicates whether the item should be included in search fil-
ters.

18 Twig is a template engine for the PHP programming language.
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4.8. CSS

class ItemConfigurationBuilder {
constructor (type) {
this.itemConfiguration = new ItemConfiguration()

}
setComponent (component) {

}

setEndpointPattern(endpointPattern) {
}
build() {

return this.itemConfiguration
}
by

Listing 4.8: Item configuration builder

e endpointPattern: URL pattern specifying where to fetch detailed infor-
mation about the item.

e fetch: implementation of the fetch function, retrieving the item detail
data and returning the prepared <ItemDetail> component with the re-
sponse data passed as the data prop. In the event of an error during the
fetch, the <ErrorMessage> component is returned.

To ease the creation of new configurations, the ItemConfigurationBuilder
is introduced. This builder encapsulates the repetitive logic of creating the
fetch function for each item. Most properties retain default values, with de-
velopers using the set method to modify specific properties. Upon comple-
tion of the configuration, the build method is called, returning the prepared
ItemConfiguration object. These objects are then stored in the config file
within the global ItemConfigurations object.

4.8 CSS

The application’s responsiveness across various platforms and screen sizes is
achieved through the utilization of CSS flexbox and media queries. Media
queries are employed to assess factors such as screen size, orientation, or device
type. Depending on these factors, CSS styles are dynamically adjusted to
ensure optimal presentation and usability.
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export const ItemConfigurations = {
"course": new ItemConfigurationBuilder("course")
.setIcon("fa-book")
.setComponent (CourseDetail)
.build(),

Listing 4.9: Ttem configuration example

For instance, distinct CSS rules may be applied for large landscape-oriented
screens compared to small smartphone screens. These differences could involve
adjustments to content spacing or image sizes to enhance the user experience
and accommodate varying display environments.

Finding the right balance for gap values, especially on narrow smartphone
screens with nested blocks, posed a significant challenge. This was particularly
evident in scenarios where multiple dropdowns were nested within each other,
such as displaying the day menu within the week menu for the canteen. In such
cases, the available space for the innermost elements, like the menu itself, was
limited.

The challenge was to reduce the gap sufficiently to ensure an optimal user
experience without compromising usability or visual clarity. Balancing the
spacing to accommodate nested elements on smaller screens while maintaining
readability and usability remains an ongoing consideration for enhancing the
application’s design and responsiveness.

4.9 Localization

To enable multi-language support within the application, the i18n |E| library
is employed. Currently, the application supports localization in two languages:
Czech and English. The locale files contain translations for various string lit-
erals used throughout the application. Additionally, the i18n library facilitates
the handling of pluralization, allowing for different translation variants based
on the context.

4.10 Build and Deployment

Build. The React application is built on the backend server using Web-
pack Encore. Unlike traditional setups where a separate server hosts the Re-
act build, here the main application server serves the compiled React client.
The React app is integrated within the HTML Twig template file, specifically
index.html.twig. Within this file, the <div id="root"></div> element is
defined, which acts as the entry point for the React application, as illustrated
in Listing [f.10]in the index. js file.

19 Available from: https://www.i18next.com/
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const root = ReactDOM.createRoot(document.getElementById('root'));
root.render(
<React.StrictMode>
<App />
</React.StrictMode>
)

Listing 4.10: React application entry point

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8">
<title>{’ block title %}WhereIS{% endblock %}</title>
<meta name="viewport"
content="width=device-width,initial-scale=1"
>
{% block stylesheets %}

{{ encore_entry_link_tags('index') }}
{% endblock %}
</head>
<body>
{% block body %}{% endblock %}
{% block javascripts %}
{{ encore_entry_script_tags('index') }}
{% endblock %}
</body>
</html>

Listing 4.11: React app inclusion to Twig in base.html.twig

Once the build process is complete and the bundle is prepared, the Re-
act JavaScript code generated by Encore is included in the base.html.twig
template. This inclusion is showcased in Listing

Deployment. The entire application is deployed using Docker containers,
with container orchestration managed by docker compose. a dedicated con-
tainer is allocated for Webpack Encore, responsible for building the production
version of the React JavaScript code. This container operates once, executes
the build process, and then shuts down.

For development purposes, the encore dev --watch command can be uti-
lized to monitor changes made to the code, instantly reflecting them in the
deployed application. In this scenario, the container remains active, continu-
ously monitoring for alterations in the React application code files.

Presently, the frontend implementation of the application does not incorpo-
rate any Continuous Integration (CI) practices for running tests or performing
static code analysis.
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4.11 Implemented User Interface

The final visual design sticks closely to the layouts provided in the wireframes
in Section All Detail pages also maintain the structure as proposed in the
wireframes. Images of these pages can be found in the Appendix

The major difference in the final design compared to the initial proposals
is the appearance of the filters. Issues with the original filter design were
highlighted in Section [3.2) during the analysis of feedback from user testing of
the prototype wireframes. The proposed modifications based on this feedback
were subsequently implemented in the final design.

Filters were removed from the Home page, as can be seen in Figure
which presents the Home page design. During the search process, as depicted
in Figure [£.2] the “All” filter is displayed just below the search query text
input field. a small but significant addition to the search panel interface is an
indication of how many search results were found, along with the number of
results hidden due to the use of filters.

After clicking on the “All” filter, the filters are applied, as shown in Fig-
ure [£4] This results in all search results being hidden from the user, and the
counter for hidden results is displayed. Subsequently, when the user selects
“Dormitory” and “Canteen” as item types, these categories become visible in
the search results, reflecting the updated filter settings. This visibility change
is depicted in Figure .3

After another click on the “All” filter, the filter panel is hidden again, and
all item types are allowed to be present in the search results.

WherelS

Search

No upcoming events

Free rooms search
Date: oe/0s/2024  Time: 12:53  Duration: [16min ¢ Q

Your favourites

8 N-AM2 8 BIE-PA221 8 BI-PA221 B BIK-PA221 B BIE-PA2 8 BIK-PA2

8 BI-PA2

Menza Strahov Menza Studentsky dim
Menu Menu

Soups Soups

Dyiiové Velouté s kysanou Zeleninovy vyvar s pismenky
15 Ke(studants)
E(students) 25 Kefothers)

Figure 4.1: Implemented UI — Home page
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Search
Strahov
Results 4 found

* Al D

- doc. Ing. Ivo Straka CSc. (strakivo) Employee &

Menza Strahov

teen 1
Snack bar Strahov teen 1
- Koleje Strahov Dormitory fem

Figure 4.2: Implemented UI — Filters not applied

Search

Strahov

Results 0 found /4 hidden

@ No results were found for the query.

Figure 4.3: Implemented Ul — All filters disabled

® & &
Search
Strahov
Results 3 found idden

1 Canteen @ lam Dormitory.

Menza Strahov

teen M
Snack bar Strahov teen M
- Koleje Strahov Dormitory km

Figure 4.4: Implemented UI — Some filters applied
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CHAPTER 5

Evaluation

This chapter focuses on evaluating the implementation. The evaluation pro-
cess follows the methods outlined in Chapter [I] of this thesis. It begins with
a Heuristic Analysis conducted by the thesis author, followed by Usability Test-
ing. The findings and relevance of both testing approaches are then assessed
in the conclusion section of this chapter.

5.1 Heuristic Analysis

This section presents the Heuristic Analysis conducted to evaluate the imple-
mentation of user interface design of the application. The evaluation process
involved assessing the interface against established usability principles outlined
by the Nielsen Norman Group. Each criterion was examined to identify any
usability issues or violations. Subsequently, recommended solutions were pro-
posed to address the identified issues. The findings from the heuristic analysis
are outlined in the subsequent subsections.

5.1.1 Process Description

The evaluation session utilized 15 scenarios from the usability testing phase.
Each scenario walkthrough was assessed using criteria outlined in the Nielsen
Norman Group Heuristic Evaluation Workbook [46].

These criteria include:

H1 Visibility of System Status

e Does the design clearly communicate its state?

o Is feedback presented quickly after user actions?
H2 Match Between System and the Real World

o Will user be familiar with the terminology used in the design?

e Do the design’s controls follow real-world conventions?
H3 User Control and Freedom

e Does the design allow users to go back a step in the process?
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o Are exit links easily discoverable?
e Can users easily cancel an action?

e Is Undo and Redo supported?
H4 Consistency and Standards

e Does the design follow industry conventions?

e Are visual treatments used consistently throughout the design?
H5 Error Prevention

e Does the design prevent slips by using helpful constraints?

e Does the design warn users before they perform risky actions?
H6 Recognition Rather Than Recall

e Does the design keep important information visible, so that users
do not have to memorize it?

e Does the design offer help in-context?
H7 Flexibility and Efficiency of Use

e Does the design provide accelerators like keyboard shortcuts and
touch gestures?

e Is content and functionality personalized or customized for individ-
ual users?

H8 Aesthetic and Minimalist Design

e Is the visual design and content focused on the essentials?

o Have all distracting, unnecessary elements been removed?
H9 Help Users Recognize, Diagnose, and Recover from Errors

e Does the design use traditional error message visuals, like bold, red
text?

e Does the design offer a solution that solves the error immediately?
H10 Help and Documentation

e Is help documentation easy to search?

e Is help provided in context right at the moment when the user re-
quires it?

The Section [5.1.2] follows the proposed structure: each finding — an issue —
includes a recommendation for how it could be solved.
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Heuristic Analysis

Sce.

Heu.

Issue

Recommended Solution

All

H9

Error messages indicate that some-
thing went wrong but lack a solu-
tion.

Enhance error messages with more
details depending on the error type.
Provide a solution or at least a "Re-
peat request“ option.

H4

The link to Google Maps doesn’t
match the style of other external
links, potentially causing inconsis-
tency.

Though intentional, consider align-
ing the Google Maps link with other
external links for better consis-
tency. This link is placed near con-
tact information, which may also be
a link (phone or email) with the
ability to open mail or phone ap-
plications.

H9

H9

When an employee doesn’t teach
any courses in the current semester,
it’s not explicitly stated.

Similarly, when a course has no
teachers in the current semester,
it’s not explicitly stated.

Add an explicit text message in-
dicating that the employee doesn’t
teach any courses in the current
semester when the dropdown list
doesn’t appear.

Add an explicit text message stat-
ing that the course is not taught
in the current semester when the
dropdown list doesn’t appear.

6,7, 14

H5

Removing the prompt in the search
query field resets and hides applied
filters, potentially frustrating users.

Keep filters visible at all times and
avoid resetting them unless inten-
tionally toggled by the user.

H7

Searching for all events doesn’t al-
ways return relevant results first.

Improve backend ranking to priori-
tize relevant search results.

6,7, 14

H10

The Help page lacks guidance on
searching for all items of a given
type using keywords.

Add information to the Help page
and provide quick search buttons
on the homepage to clarify how to
retrieve all results of a given item.

9, 11

H4

Clicking on the canteen title from
the Home page doesn’t follow stan-
dard in-app link conventions, po-
tentially confusing users.

Consider making the canteen ti-
tle blue colored and underlined to
match typical link styles. (Note:
The current design choice aimed to
keep the interface simple, since bold
title links could be visually over-
whelming.)

10

H10

Users may be unsure why cer-
tain courses appear in results when
searching in the syllabus.

Add an explicit indicator to result
surrogates to clarify that they're
present in search results due to
a match in the course syllabus.

12

H10

When searching for free rooms,
users aren’t informed about the du-
ration and start time of room avail-
ability.

Add information to the free rooms
list indicating that the rooms are
available from the current time for
45 minutes.

Table 5.1: Violated Nielsen Heuristics and recommended solutions
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5.1.2 Findings

In this section, for each test scenario, we will mention only the heuristics which
were violated by the user interface during the scenarios walkthrough. For each
violation the recommended solution is provided. These can be seen in Table[5.1]

5.2 Usability Testing

This section details the Usability Testing conducted to evaluate the imple-
mentation of the application’s user interface design with potential users. The
findings from both the surveys and the application testing sessions are then pre-
sented, highlighting key observations and recommendations for improvement.

5.2.1 Process Description

The initial stage of the testing included a Pre-test Survey that collected de-
mographic information from participants. The questions from this survey are
detailed in the Appendix [C}

Once the Pre-test Survey was completed, the application testing part began.
We introduced the user to the application testing process, including the rules
and principles. a total of 15 scenarios were prepared, with most scenarios
testing several user goals at once. Each scenario was conceptualized as a real-
life case that could occur during application usage. The description of the
scenarios and their expected fulfillment can be found in the Appendix[C] During
the fulfillment of the scenarios, notes were taken about the users’ behaviors and
any interesting remarks about how the testers were using the app. These notes
will be part of the overall evaluation of the usability testing in the Section[5.2.2]

The application was deployed on a remote server and was accessible via
https://whereis.sophgus.eu in order to make the application accessible on
all devices. Each application testing session was conducted in person, utilizing
either our laptop, or the participant’s smartphone, PC or tablet. The testing
process was recorded via video, with two types of recordings utilized: desktop
screen capture paired with webcam footage for tests conducted on our laptop,
and mobile, PC and tablet screen capture alongside webcam footage from our
laptop for user devices tests @

After the application testing, each tester filled out the Post-test Survey,
which was about their overall experience with the application during testing,
as well as any possible ideas and critiques. The contents of the Post-test Survey
can also be found in the Appendix [C|of this thesis.

5.2.2 Findings
5.2.2.1 Pre-test Survey

Twelve testers participated in the usability testing. Key demographic data
from the Pre-test Survey revealed: ages ranged from 19 to 27 years, with half
being 21 or younger; all testers were from the Czech Republic or Slovakia; 10
were students, 1 serving as teacher, and another 1 fulfilling dual roles as both

20 All recordings are obtainable by contacting the thesis author on bryloill@fit.cvut.cz
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5.2. Usability Testing

student and teacher; over half (58.3 %) were in their first year of bachelor
studies, while the rest had been at the faculty for four years or more.

5.2.2.2 Application Testing

During application testing some interesting observations were noted. After
grouping them together we’ve extracted these:

o one of the issues users encountered was the unexpected disappearance of
filters when transitioning back to the Home page after erasing the search
query. This resulted in the reset of selected filters, causing confusion
among users. a potential solution to address this problem is to main-
tain the visibility of filters at all times, but only activate them explicitly
when the user initiates filter usage by clicking on the “All” filter. Once
activated, the filter context remains consistent and visible until the user
clicks on the “All” filter again, signaling the end of the filtering process,

e during testing, it was encouraging to see that some users turned to the
Help page to find solutions, demonstrating its usefulness. However, the
Help page was incomplete at the time of testing. This highlights the
importance of ensuring that the Help page is fully prepared before the
initial public deployment,

e notable that the majority of testers didn’t revert back to the Home page
to initiate a new search process, opting instead to remain on the last
search results page and simply modify the existing search query,

e certain testers encountered difficulty locating the Free room search panel
on the Home page, despite its prominent visibility. Some attempted
to locate this search panel within the Free rooms List item, aiming to
search for free rooms within a specific time span. To address this issue, it
may prove beneficial to incorporate an informational message or shortcut
button inside the List,

e users anticipated the ability to remove an item from their favourites di-
rectly on the Home page,

e on certain mobile devices, the size of Ul elements appeared smaller than
intended,

e on larger screen sizes, the elements could be grouped more closely to-
gether.

5.2.2.3 Post-test Survey

Some users were surprised by the application’s reliance on a single search bar,
noting its functional potential. While the search interface was generally praised
for its convenience and robustness, some users experienced issues with disap-
pearing filters after full erase of search query.

Challenges during testing included adapting to the MacBook device, which
was our testing laptop, unfamiliar search methods, and non-intuitive filtering
processes. Despite these issues, user satisfaction was high, with 58.3 % rating
the usability as highest (5 out of 5) and the remainder giving a 4.
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Concerns were minor, ranging from the absence of category-based searches
without text filters to desires for a dark mode and larger buttons. The color
scheme, which is mostly white, was sometimes a point of critique.

Overall, 41.7 % of users gave the application the highest score, indicating
that it outperforms current school systems. Another 16.7 % provided neutral
feedback, while the rest rated the application positively.

Users suggested some improvements like adding a dark mode, enhancing
font customization, and implementing quick-access toolbars for better naviga-
tion. They also noted the need for more comprehensive search capabilities,
including cross-links and the ability to search within course scripts.

5.3 Conclusion

The Heuristic Analysis identified several areas for improvement and minor in-
consistencies in the design. However, these issues were not severe, and the
recommended fixes will be valuable for future WherelS design iterations.

Analysis of the Usability Testing Pre-test Survey revealed that the majority
of participants are our target users — newcomers to FIT CTU. Additionally,
individuals with extensive experience in the faculty’s student life and university
systems also participated, including Person a and Person B.

The application testing phase provided valuable insights, with testing con-
ducted on all types of devices — PCs, laptops, smartphones and tablets — allow-
ing for comprehensive assessment of Ul responsiveness. While usability testing
highlighted areas for improvement in usability and ease of use, overall, the cur-
rent state of the user interface exhibits production-ready qualities and is ready
for publication.

The Post-test Survey showed overwhelmingly positive reactions to the re-
sulting implementation, along with valuable recommendations and ideas for
the next iteration of the WherelS user interface.

The combined results of both testing approaches offer a comprehensive set
of findings, which will inform future work on the application.
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Conclusion

The thesis commenced with an exploration of the User-Centered Design method-
ology. This approach, as its name implies, delved into understanding the re-
quirements of FIT members to offer solutions that assist them in attaining
their User Goals in solving academy and non-academy agenda.

The analysis began by examining various university and faculty systems,
evaluating their strengths, weaknesses, and overall functionality. The User
Requirements Questionnaire aided in obtaining direct feedback and proposals
from potential users. Through a combination of this analysis and gathered
requirements, along with the opportunity to leverage an existing application
prototype by Bc. T. Heger, the design was made to develop a production-ready
application user interface, implemented as a web client using React. The design
and development process followed an iterative approach to ensure that critical
changes and additions were made at the appropriate stages.

The application user interface underwent testing using two methods: Heuris-
tic Analysis and Usability Testing with FIT participants. This evaluation phase
demonstrated that the application design process was headed in the right di-
rection and consequently received overwhelmingly positive reactions. This in-
dicates that such a solution is indeed a valuable addition to FIT’s current sys-
tems infrastructure. The goals outlined in the thesis Introduction were indeed
achieved.

Additionally, the testing provided critical feedback and ideas on how to
further improve the application. This signifies that it’s not the end but rather
the beginning of the journey for this newly created member of FIT systems
family. The system which is created by students for students.

Improvements and Future Work

While the dark mode was highly requested, it wasn’t implemented in this phase
since the thesis focuses on designing and describing core interface functionality.
Since the dark mode doesn’t directly affect the user interface structure, it will
be designed in the next iterations as a great feature to enhance usability even
more.

This aligns with a functionality that allows users to customize their Home
page layout. Different users have varying preferences for what they consider
important information. This user dashboard feature could consider not only
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the size and position of elements like favourite items and the user timetable but
also the data displayed within them. It would be beneficial to provide users
with the option to choose which parts of item detail pages to display on their
Home page.

Shortcuts for searching specific item types can be also beneficial. For in-
stance, users can click on a button to display all faculty social events, enabling
them to search within this subset of items.

When searching for a Room, the system could integrate with the faculty
Navigate system. This feature would enable users to find a path to a given
Room from defined starting locations. Unfortunately, during the development
of this thesis, the Navigate system did not offer an API or URL query param-
eters to prepare the search in advance. Once Navigate provides this capability,
it could function as another external button on the Room detail page. Users
would only need to input the starting position, and the system would automat-
ically fill in the destination parameter.

Employee (teacher) events are not currently displayed on the employee de-
tail page due to limitations in the application’s scope rights to access this
information through the API. But this can be changed immediately as rights
will be provided.

The application should be published and made accessible to FIT members.
This will enable us to gather more insights and critique, which will inform the
next iteration of the application.
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APPENDIX A

Glossary

API Application Programming Interface
UCD User-Centered Design

UI User Interface

UCSD User-Centered System Design
HCD Human-Centered Design

IBM International Business Machines Corporation
SUS System Usability Scale

NHS National Health Service

GUI Graphical User Interface

HTML HyperText Markup Language
DOM Document Object Model

AJAX Asynchronous Javascript And XML
SERP Search Engine Results Page
ORCID Open Researcher and Contributor ID
SFA Service Facilities Administration
FAQ Frequently Asked Questions

UG User Goal

UC Use Case

SPA Single Page Application

JS JavaScript

CSS Cascading Style Sheets

CI Continuous Integration
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APPENDIX B

User Requirements Questionnaire
Description

Demographic Questions

1. Question: What is your study program?
o Bachelor’s
o Master’s
e Doctoral
o Lifelong learning

e I am not studying anymore
2. Question: Do you teach any subject at school?

e Yes
« No

3. Question: How long have you been working at the faculty?

e Less than 1 year
e 1 to 3 years

e More than 3 years

Current Experiences and Ideas for Improvement

In this section, we aim to gather your experiences with the current information
systems at our school and collect ideas for enhancements.

1. Question: How often do you use the existing information systems of the
faculty /school?

« KOS
o Courses

« Timetable

107



B. USER REQUIREMENTS QQUESTIONNAIRE DESCRIPTION

o Agata (Canteen system)
e UserMap

Frequency Options:
e Never

e Occasionally

e Sometimes
e Often
o Always

2. Question: On a scale from 1 to 5, how would you rate your overall
satisfaction with each of these systems?
« KOS
e Courses
o Timetable
o Agata (Canteen system)
e UserMap

Satisfaction Scale:

e 1 — Great dissatisfaction
e 2 — Dissatisfaction

e 3 —Neutrality

e 4 — Satisfaction

e« 5 — Great satisfaction

3. Question: Do you use any other information system not listed above?
If so, which one and for what purpose?

4. Question: What are the biggest challenges or frustrations you experi-
ence when searching for information in these systems?

5. Question: Which information do you find difficult to locate in the cur-
rent systems?

6. Question: What features or functionalities would you like to have avail-

able in the current systems?

Device Usage

1. Question: On which device do you most frequently use the current
information systems?

e Mobile
e Tablet
o Desktop / Laptop
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Proposed Functionalities

We have some ideas for functionalities and want to find out if you think they
are useful.

1. Question: Would you appreciate a functionality that helps to find cur-
rently available computer and seminar rooms?

Rating Scale:

e 1 — Definitely not
o 2
e 3
e 4
e 5 — Definitely yes
2. Question: Would you value having quick access to your upcoming events
in the application?

Rating Scale:

e 1 — Definitely not
o 2
e 3
e 4
e 5 — Definitely yes
3. Question: Would you like the ability to compare the menus of your
favourite cafeterias side by side?

Rating Scale:

e 1 — Definitely not
o 2
e 3
o 4
e 5 — Definitely yes
4. Question: Would you find it useful to have more detailed information
about room locations (building address, floor, floor plan, etc.)?

Rating Scale:

e 1 — Definitely not
o« 2
e 3
e 4
e 5 — Definitely yes
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B. USER REQUIREMENTS QQUESTIONNAIRE DESCRIPTION

5. Question: Would you consider the ability to save various entities to
favourites for quick access useful?

Entities:

¢ Cafeterias
e Courses
o Teachers

¢ Available Rooms
Rating Scale:

e 1 — Definitely not
o 2
¢« 3
o 4
e 5 — Definitely yes

6. Question: To which other entities (information) would you like to have
quick access?

7. Question: Would you be interested in features for improved accessibility
mentioned below?

Features:

e Dark mode
o Adjustable text size
e Language selection

o Mode for color blindness (food photos)
Interest Level:

e 1 — Certainly not
o 2
¢« 3
o 4
e 5 — Certainly yes

8. Question: What else, not previously mentioned, would you like to see
in the application?
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APPENDIX C

Usability Test Description

Pre-test Survey

1. Question: Your name and surname
2. Question: Your username (CTU)
3. Question: Your age

4. Question: Are you a student from a country other than the Czech Re-
public and Slovakia?
e Yes
« No

5. Question: At faculty, are you:

e Student
o Teacher
e Student and teacher

¢ Non-academic employee

6. Question: How many years have you been at FIT?

Application Testing

1. Scenario: You are studying the subject BI-PA2.21 and need to find out
where Mr. Ing. Ladislav Vagner, Ph.D. (xvagner) could be located.

Expected scenario fulfillment:

e Scenario No. 1 (User searches for Mr. Vagner):
a) The user navigates to the application’s Home page in a browser.
b) They input a partial query, including “Ing. Ladislav Vagner,
Ph.D. (xvagner)” into the text search field.
c) After entering part of the query, the user pauses.
d) The system processes the search and presents them to the user.
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C. UsABILITY TEST DESCRIPTION

e) The user selects Mr. Vagner’s employee Detail page from the
search results.

f) Within the employee Detail page, the user finds the location of
Mr. Vagner’s office.
o Scenario No. 2 (User starts by searching for BI-PA2.21):

a) The user opens the application’s Home page in a browser.
b) They input “BI-PA2.21” into the text search field.

¢) Upon entering the query, the user pauses.

d) The system processes the search and presents them to the user.
e) The user accesses the Detail page for the “BI-PA2.21” course.

i. If the user finds the “BI-PA2.21” event with Mr. Vagner as
a participant, they note the event’s room location. Alter-
natively,

ii. The user identifies Mr. Vagner in the list of teachers for the
“BI-PA2.21” course and proceeds as in Scenario No. 1.

2. Scenario: You are in the first semester of bachelor’s studies at FIT and
have lecture in room TK:BS. You don’t know where this room is located.
Find out the address of this room.

Expected scenario fulfillment:

a) The user begins to fill in the text search field with “TK:BS” on the
Home page or Search Results page.

b

) After entering the query, the user pauses.

¢) The system processes the search and presents them to the user.
)
)

d
e) Within the Detail page, the user locates and notes the address.

User navigates to the Detail page for the “TK:BS” room.

3. Scenario: Find out the number of rooms in the building where room
TK:BS is located.

Expected scenario fulfillment:

a) The user remains on the Detail page for the “TK:BS” room.

b) They identify the link to the “TK” building within the room Detail
page.

¢) Clicking on the link, the user opens the Detail page for the “TK”
building.

d) Within the “TK” building Detail page, the user locates the list of
rooms situated in this building and proceeds to count them.

4. Scenario: Find out the closest event in room T9:345.

Expected scenario fulfillment:

a) The user begins to fill in the text search field with “T9:345” on the
Home page or Search Results page.

b) After entering the query, the user pauses.
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c)
d)

e)

The system processes the search and presents them to the user.
User navigates to the Detail page for the “T9:345” room.
Within the Detail page, the user locates the first event.

5. Scenario: You liked the teaching style of the teachers of the course
NI-DDW, so you would like to find out what other courses they teach
(finding information about one of the teachers is enough).

Expected scenario fulfillment:

The user begins filling the text search field with “NI-DDW” on either
the Home page or the Search Results page.

After entering the query, the user pauses.

The system processes the search and presents the results to the user.
The user navigates to the Detail page for the “NI-DDW?” course.
Within the Detail page, the user finds the list of teachers.

The user clicks on the first teacher in the list.

By clicking on the link, the user opens the Detail page for the em-
ployee.

Within the employee’s Detail page, the user locates the list of courses
taught by that employee.

6. Scenario: You have heard that various events are often organized at
FIT, and you want to find out about all of them. Filter out any irrelevant
results from the search. Find out the time and place of one selected event.

Expected scenario fulfillment:

The user begins entering “event” or “uddlost/akce” into the text
search field on either the Home page or the Search Results page.
After entering the query, the user pauses.

The system processes the search and presents the results to the user.
The user identifies the “All” filter button and clicks on it.

In the filter list, the user selects only the “event” item type.

The user is presented with filtered results.

The user navigates to the Detail page for the selected event.

Within the event Detail page, the user finds the location and time
span of the event.

7. Scenario: You are hungry. Find out how many canteens you have to
choose from for having a lunch.

Expected scenario fulfillment:

a)

b)

The user begins entering “canteen” or “menza” into the text search
field on either the Home page or the Search Results page.

After entering the query, the user pauses.
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C. UsABILITY TEST DESCRIPTION

c¢) User counts the search results with “Canteen” item label.

8. Scenario: You like the Technickd menza and the Menza Studentsky
dim, and it’s often hard for you to decide where to go. Find out how to
have a quick access to the menus of the above-mentioned canteens.

Expected scenario fulfillment:

a) The user remains on the Search Results page with canteens.

b) User opens the Detail page for Technickd menza and clicks on the*Add
to favourites” button at the top of the page.

¢) User opens the Detail page for Menza Studentsky dtm and clicks
on the “Add to favourites” button at the top of the page.

d) User clicks on the “Home page” button in the webpage header to
return to the Home page.

e) User notices that the canteens are now listed in the Favourites sec-
tion.

9. Scenario: At one of your favourite canteens, you want to find out in
advance what food you can look forward to the next day.

Expected scenario fulfillment:

a) The user remains on the Home page.

i. User selects one of the two favourite canteens: Technickd menza
or Menza Studentsky dim and clicks on the canteen title. Al-
ternatively,

ii. User searches for one of the two canteens.
b) User opens the canteen’s Detail page.

c) User navigates to the bottom part of the Detail page under the
current canteen menu and locates the week menu dropdown.

d) User clicks on the week menu dropdown and opens the detail for
tomorrow’s menu (or the next opening day after today).

10. Scenario: You want to find the course where you will learn about the
Pumping Lemma. Find out the rest of this course syllabus.

Expected scenario fulfillment:

a) The user begins filling the text search field with “Pumping Lemma”
on either the Home page or the Search Results page.

After entering the query, the user pauses.
The system processes the search and presents the results to the user.
User navigates to the Detail page for one of the listed “AAG” courses.

Within the top part of the Detail page, the user locates the “Syl-
labus” external button.

11. Scenario: You no longer like the Technickd menza and want to remove
it from your favourites.

Expected scenario fulfillment:
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12.

13.

14.

a) 1. User locates the Technickd menza detail page using the Search
Results page. Alternatively,

ii. User locates the Technickd menza in the Home page favourites
section and clicks on the title.

b) User opens the canteen’s Detail page.

¢) User clicks on the “Remove from favourites” button at the top of
the Detail page.

d) User confirms the removal in the confirmation modal.

Scenario: Tomorrow you have a 30-minute break after 08:30 AM be-
tween classes. You don’t have your laptop with you, so you want to find
a room with a computer to prepare your homework.

Expected scenario fulfillment:

a) User navigates to the Home page.

=3

User finds the “Free rooms” search panel.

User sets the date for tomorrow and the time to 08:30 AM.

Qo

e) User clicks on the magnifying button.

)
)
)
) User sets the duration to 30 minutes.
)
f)

User is presented with results: a dropdown list of seminar and com-
puter rooms if the criteria were fullfilled.

g) User opens the list of computer rooms if present.

Scenario: You are an international student at FIT, and you find it
difficult to navigate in the Czech language. Change the language of the
application to English.

Expected scenario fulfillment:

a) User finds the globe icon in the application header.
b) User clicks on the globe icon.

¢) User selects the “en” option.

Scenario: You are not from Prague, so you are looking for options for
accommodation in dormitories. Find the email of the dormitory you
would write to.

Expected scenario fulfillment:

a) The user starts entering “dormitory”, “kolej” or “ubytovéni” into
the text search field on either the Home page or the Search Results

page.
After entering the query, the user pauses.

)

¢) The system processes the search and presents the results to the user.
) User clicks on one of the dormitory options to access its Detail page.
)

Within the Detail page, the user locates the email contact informa-
tion.
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C. UsABILITY TEST DESCRIPTION

15.

Scenario: You have a craving for gulas. Find out when and where you
can satisfy your craving.

Expected scenario fulfillment:

a) The user begins entering “gulds” into the text search field on either
the Home page or the Search Results page.

After entering the query, the user pauses.
The system processes the search and presents the results to the user.
User clicks on one of the meals from the search results.

User discovers the time and location for serving this meal on the
meal Detail page.

Post-test Survey

1.
2.
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Question: Your name and surname
Question: Your username (CTU)
Question: Your age

Question: Did anything surprise or catch you off guard while using the
application during testing?

Question: What was difficult for you during testing?
Question: What specifically did you dislike about the application?
Question: On a scale from 1 to 5, rate whether using WherelS is easier

than searching in current school systems?

Rating Scale:

e 1 — Much more complicated

o 2

e 3

o 4

e 5 — Much more easier
Question: On a scale from 1 to 5, would you use the WherelS application
if it were available?
Rating Scale:

¢ 1 — Definitely not

o 2

e 3

o 4

e 5 — Definitely yes

Question: If yes, for what purpose?



10.

11.

12.
13.

Question: On a scale from 1 to 5, rate the usability of the application.

Rating Scale:

1 — Very poor
2
3
4
5 — Very good

Question: On a scale from 1 to 5, rate the clarity of the application.

Rating Scale:

Question: What do you think is missing from the application?

Question: What would you do differently regarding the design?

1 — Very unclear
2

3

4

5 — Very clear
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APPENDIX

Implemented User Interface

4 [BIE-PA2.21] Programming and Algorithmics 2 Course 8

B Department of Theoretical Computer Science

Next events of the course

>
B BIE-PA2.21 B BIE-PA2.21 B BIE-PA2.21 B BIE-PA2.21
11. lecture T19:107 11. laboratory T9:351 11. laboratory T9:349 11. laboratory
@ 06.05.2024 & 09.05.2024 & 09.05.2024 i 09.05.2024
© 11:00 - 12:30 ®© 14:30 - 16:00 ® 16115 -17:45 © 18:00 - 19:30
2 Ing. Jan Travni¢ek, Ph.D. 2 Ing. Toma$ Dejmek 2 Ing. Toma$ Dejmek 2 Ing. Toma$ Deji
2 Ing. Franti$ek KovaFt 2 Ing. Franti$ek Kovar 2 Ing. Franti$ek K

-> Employees of the course in semester: B232

Figure D.1: Implemented UI — Course Detail page
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D.

IMPLEMENTED USER INTERFACE

¥

120

Ing. Tomas Kalvoda, Ph.D. (kalvotom)

PO—

Office
TH:A-1426
Departments
B2 Department of Applied Mathematics
Contacts
¥ tomas.kalvoda@fit.cvut.cz

R not provided

-> Person's courses in semester: B232

Figure D.2: Implemented Ul — Employee Detail page

T9:349 NBFIT PC ucebna

# Room's timetable

Location

W Thakurova 9, Praha 6
B 19

A floor 3

Next events in the room

B BI-PRS.21 B BI-PRS.21

11. tutorial T9:349 11. tutorial T19:349
- -

& tomorrow & tomorrow

® 09:15 - 10:45 ® 11:00 - 12:30

2 doc. Ing. Kamil Dedecius, Ph.D. 2 doc. Ing. Kamil Dedecius, Ph.D.

2 Mgr. Petr Novak, Ph.D. 2 Mgr. Petr Novak, Ph.D.

B BI-PA2.21

11. laboratory

a

@ tomorrow

© 12:45 - 14115
2 Bc. Matyas Rak

a2
2 Petr Stastny,

Figure D.3: Implemented UI — Room Detail page

Employee

Room @



Menza Strahov Menza 4

@ Konto stravnika

Umisténi

I Jezdeckd 1920, 160 17 Praha 6
Jidelnicek

Polévky

Zeleninovy vyvar

i 15 K&(studentska)
25 K&(pro ostatni)

Zelna s uzenym masem s brambory
15 Ké(studentska)
25 K&(pro ostatni)

Hlavni jidla
Kufeci jatra na cibulce s duSenou ryzi
2009

90 K&(studentska)
118 Ké&(pro ostatni)

Zeleninové leco s klobasou a vafenymi brambory
150 g

109.01 K&(studentska)
137 K&(pro ostatni)

Figure D.4: Implemented UI — Canteen Detail page

4 Specle s houbami a smetanou (06.05.2024) Meal B

Specle s houbami a smetanou
@ .
94 K&(students)
122 K&(others)
Where
Vydejna Horska
When
@ 06.05.2024
Allergens: 1,3,6,7,9,12

Figure D.5: Implemented UI — Meal Detail page
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D. IMPLEMENTED USER INTERFACE

4 Hello FIT! 2024 Event 4sd

Event page

When

@ 19.9.2024
Where

Q AT CVUT i online
Reservation

Q Bude spusténa b&hem &ervna

Figure D.6: Implemented UI — Even Detail page

J  Koleje Strahov Dormitory lem
Contacts

I Vani¢kova 315/7, 160 00 Praha 6

. +420234 678111
&

suz- recepce@cvut,cz

Figure D.7: Implemented UI — Dormitory Detail page

V' T9 - Thékurova 9, Praha 6 Building @

Location

W Thakurova 9, Praha 6

-> Rooms in the building: T9

-> Departments in the building: T9

Figure D.8: Implemented UI — Building Detail page
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APPENDIX E

/
|_
|_

readme.txt
text

Attached ZIP Structure

|- thesis.pdf

aplikace-whereis/
|- templates/
|- base.html.twig
|- index.html.twig
|- front/
|- src/

|- package.
| - webpack.

components/
config/
contexts/
fetchers/
helpers/
hooks/
locales/
pages/
styles/
App.js
i18n.js
index. js
json
config.json

|- yarn.lock
|- README.md

short archive description

thesis text in PDF format

application source files

Twig HTML files

base Twig template with bundled React app
template to include app root and userInfo
frontend JavaScript files

UI reusable components

application configuration definitions
context providers

fetch functions

helper functions

reusable hooks

translations

page component definitions

CSS files

application's main component definition
translations configuration

entrypoint of React application
frontend dependencies

Webpack build configuration

Yarn lock file with dependencies versions

Readme file with usage and deployment guide

Listing E.1: Attached ZIP structure - frontend related files
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