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Abstract

This thesis explores the development of "Buckle Up", a Progressive Web Application (PWA)
designed to enhance user experience in itinerary planning for travel across Ireland. The
primary aim was to create an intuitive travel planning tool that addresses paints
identified in similar applications, including overcomplicated interfaces and long processes.
The application was developed usiNgxt.js integrated with Google Maps API and Firebase,
despite a midproject pivot from the original React Native framork due to technical
barriers. SCRUM methodologies were used during implementation, which consistied of
sprints, focusing on core functionalities such as itinerary creation with -anakgdrop
capabilities, map integration, and intelligent travel assistance. Two types of testing were
conducted functional testing using Jest and user testing with participants of varied technical
backgrounds, which revealadostly positive usability outcomes. The project demonstrates
the importance of adaptability and &sibility during development while emphasising how
usercentric design can create an effective application, even when faced with significant
technical challenges. Future development opportunities include expanding beyond Ireland,
adding booking servicesnd enhancing offline capabilities.
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Introduction

Buckle Up isan itinerary planner for travel across Irelgnd Progressive Web App. This
application was developed with a useentric design to provide the best possible User
OELISNASYOS 6! -0 6AGKAY (GKS LINR2SOGQa a02L8 0
This project aims taleliveran application thatacklesUX problemssuch as overwhelming

and confusing User Interfaces. To counter those issues, a simple and effective apptiaation

beendeveloped, which allows users to create an itinerary, save and export it, connect it to
Google Maps and chat with an intelligent travel assistant.

A wide range of tools and technologies were used to create this application, some new and
unfamiliar. This provided the opportunity to expand knowledge and experience, which
includesNext.js the React framework that was used to develop this application, and Google
services to implement functionality.

This project offered an opportunity to enhance knowledge and experience, particularly with
Next.js, the React framework usdid in developing this application, and Google services for
implementing functionality.

The SCRUNhethodology was used to manage this project, which consistefivefsprints
during the implementation phase. The primary tools used to manage this project were Miro
and GitHubResearch and brainstorm sessions waoeumented in Miro, while the technical
development was tracked in a GitHub repository. Weekly meetioigige or in persohwere

held to review the work and receive feedback from the supervisor, which is a part of the
project management process.

Functional and noffiunctional requirements for the current project are established by
reviewing similar applications.

This project includes two design processeprogram design, which looks at the technologies
being used, and a User Interface Design, which is first created in Figma by making wireframes,
and then implemented into the application.

Implementation was completed during thive sprints. Google services such as Maps and an
Al model were integrated. When creating an itinerarthe user can selecta
location/destinationfrom a dropdown list provided by the Google Places ARk API allows
developers to display the places on a ma&ulditionally, functionality such as downloading
and opening the itinerary in Google Maps willibglemented.

Two types of testing will be conducted during this project: functional testing using Jest, a
JavaScript testing framework, and user testing with participants. The feedback from these
tests will be reviewed and implemented. The participaimghe user tests have different
technological backgrounds to reduce bias.

30.04.2025 8
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Research

Introduction

This section researches the world of user experience (UX) and accessibility, exploring why it
is cruciato createuserfriendly applications. The meaning of UX will be explamed often

gets used interchangeably with Ul (user interfag€plan, 2024)additionally exploring the

key principles that guide effective design and examining accessibility. The research shows that
while web applications often have better accessibility features than mobile apps, developers
can bridge this gap with the right tt®and awareness. The original plan was to use React
Native for this project because of its crggatform advantages and accessibility support, but
technical barriers (detailed in Appendix 1) led to a switchNixt.js Throughout this
exploration, one theme remains constant: creating technology that is-tnsardly and
accessible.

User experience and accessibility
What is user experience (UX)?

' &SNJ 9ELISNASYy OS¢ 6! -0 A& | dzaSNHa SydiiaNB SE
on the users, so when they have a problem, the d&signers are there to create a
product/service to overcome it. The term UX often gets misused,; it gets used interchangeably

with Ul @ser Interface), which is incorrect. Normand Nielsen (1998) explain that UX is

about everything the user experiencebefore, during and after a product service. Every

UX design process has personas, empathy maps, userejpummaps, scenarigsand
storyboards. All of these steps are crucial to relate to the users, empathise with them, and
understand them since the product is for them. UX is «csartric; every single thing is always

related to the user, how they feel, how they would respondd avhat they need. It is about

usability, accessibility, credibility, satisfaction and usefulness.

Kaplan(2024) says Ul is not UXhile theywork hand in hand, and they do overlap, they
should not be used interchangeably. Ul is about the product itself, how it looks and feels, and
whether it is easy to learn and usBon Norman and Jakobi®sen (the founders of the
Nielsen Norman Group) explain the differencas:

w»

G/ 2yAARSNI I ¢So0aAiAitsS 6AGK Y23A NEOASsad 9@Sy
0S LIR2NJI F2NJ I dzaSN) gK2 glyilia AYyFAKElIa2y | 0
dzy RSNI @Ay3a RIFEGFolFasS 2yte O2yidlAya Y20RA¢

L https://www.nngroup.com/
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When it comes to designing and building an application, be it an app or website, it will always
be about the experience of a user. The user is the centre of that project. Understanding why
the user is so important is key to building a ugendly applicéion. No app or website will

be enjoyable if the user is struggling to complete a tabks is why the knowledge of UX is
crucial when it comes to building and designing applications.

What are the principles and concepts of UX?

+ A S g usgrBxpatience FNRY |y 2dziaARS LISNBLISOGABS A& |
the user experiences before, duringnd after any interaction with a product or service. It

includes feelings, motivations, and expectations. Due to &llamandDahlan (2013) explain

why it is important to distinguish betweemnsability anduser experience. Usability is the

interface the user is interacting with, the effectiveness of the prodaietl whether it satisfies

their needs. Due to the overlap in whidiX andusability explore, it often gets misused. There

are many concepts and principles in UX, one of them beind¥ber Experience Evaluation
Method<S(QUXEMS). The purpose of UXEMs is to support the design process when developing

a product, from the very beginning to the very efdhis ensures that the developer reflects

their work on the eneuser and that the product meets the UX target godlsere are three

main types of UXEMs: qualitative, quantitatiad comparative. Qualitative methods let
reseaODKSNBE f SIFNY | 02dzi dza,aidEnidtionsShkough hterdeMdand Y 2 A ¢
usability testing. Quantitative methods allow researchers to gather numerical data through
surveys. Comparative methods aim to test alternative designs to determine which one works
better, such as A/B testing. In the wldopment phase of UX, the most important decisions

are made in the early stages, where the users' experience will be most affected. During this
stage, it is important to sketch ideas\-fidelity prototypes) to find gaps in the design and

test throughout the process to maintain good UX and usability. The feedback provided is
Ffglreéa AYydSaNIGSR Ayili2 GKS RSaiaAday LINROSaa G2
In UX, evaluation methods are used to validam®phasse and highlight the user experience,

because based on that, the product concept will be created. Design metbodbe other

hand are the imaginational and inspirational methods where designers generate new ideas

rather than analysing existing products, according/ermeeren(2010) When designing a

product (or interface), things like storyboards, user journey maps, and scenarios guide the
designers in the right directiodue to thedynamic nature of UXt is crucial to achieve the

best possible outcome, and this means that all input from users is necessary. Designers should
iterate their prototypes based on user feedback.

The user is always at the centre of any product design and development. Witlpmsiteve

user experience, the product or service will not perform well. TiQusaresma, Soares and
Correia(2022) explain whgpplying the concepts to gain the best possible user experience is
critical. The main reason to use a usentric design system is to increase the satisfaction of
the user therefore, it fosters customer loyalty and keeps them coming hadkch is the goal

for products and services

30.04.2025 10



Agne Postnikova Intuitive Itinerary Planner

Poor usability often leads to frustratiomhichis why it is necessary to use usability metrics
early on in the design stage. By identifying pain points, it reduces the risk of ddiasg
application. This enforces a uskelendly and intuitive interface, leading to user satisfaction.
Getting feedbak from users during a test is helpful, as it moves the project forward with
fewer design issues to be fixed later in the development process.

Social inclusion is important in products and services, so accessibility is crucial. detritt
Zhao (2021) state that accessibility prompts social inclusion and helps the organisation.
Having this in the product will encourage users with disabilities to return and increase
satisfaction. This also makes them feel included. ‘dsetred design is enim@asised
throughout every stage of the development. This allows the creation of an intuitive and
engaging experience for all users, taking their feedback andemgmting the changes to
avoid poor user experience later.

Why is following principles important when it comes to designing for a gesedexperience?
When a final product is released, the overall goal is for the user to be satisfied. Steps like
researching the users, creating realistic personas around the product, user journey maps,
prototyping and so much more are essential in the producsigie phases. Taking into
consideration every aspect of the user, their age, background, and education, everything
plays into how they will use and interact with the app. Brose is differentand that is the
beauty and challenge of designing a diverse application.

Accessibility in User Experience

Petrieand Bevan(2009)explain accessibility as the design of products, devices, services, or
environments for people with disabilities. Given how fast technology is developing in the
current world, it is a part of our everyday lives; thus, it is important to make technology
acaessible to everyone, including those with different capabilities.

Mobile applications are very important in this day and a@jenost everyone uses mobile
applications in their dayo-day lives, which means it is crucial to provide a good user
experience. In some cases, it is hard to deliver a good UX if the application is complex.
Mahmouda(2021) stats that many factors influence usabilitguch as social and cultural
differences, user characteristics and context of;;uefive variables are shown in Figure 1.

All this also adds to the complexity of X work around thisthe researchers from Imam
Abdulrahman Bin Faisal Unrégy conduct interviews with users to collect data on their
needs and interactions.

30.04.2025 11
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Social Context of
factors use

User
experience

Culture
factors

Figurel FiveVariablesof User Experience

According toBallantyne, Jha, and Jacobsen (20b&)st accessibility research is focused on
web applications. Thus, there needs to be a specific heuristic evaluation for mobile
applications specifically. The lack of attention to accessibility in mobile applications compared
to web applications is hindarg users with disabilities.

Compared to mobile applications, web applications have a lot more accessibility features,
some more than others, but it is a lot more common for web apps to have these features.
Mobile applications have a lot fewer accessibility features. This is whyrp@tant to add

as many accessibility features as possible. Choosing a programming lar(thetgean
provide these featuresis important, as thiswill improve andspeed up the development
process.

Mobile/Native Applications
Native Applications

Flutter and ReadNative are opersource, crosplatform SDKs (software development kits).
They perform well with a usdriendly development experience. Facebook developed React
Native which is based on the React framework. According to(¥@18), Google was inspired

by React Native and released Flutter for Android and iOS development. Flutter runs on the
Dart programming language, while React Native runs on JavaScript.

React Native is praised for the efficiency and speed at which developers can work. According
to Gill(2018) the average development time for an application is reduced by 33% by using
React Native instead of building a mobile application separately for iOS and Android. React
Native is a good choice for developing a crplsgform application.

30.04.2025 12
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The ability to create reusable components is encouraged because it also speeds up the
development process. Components are files located in a separate location in the development
environment developers can call each component to use the same block of code in different
locations throughout the project. This increases efficiency and makes the development
process easier and more enjoyable. React Native is also @&ffestive choice for personal
projects or small companiel is an opersource framework whit means anyone can use it

and build applications on iOS, Android and the Web all on one codebase.

After comparing React Native and Flutter, the optimal choice is React Native. It has a much
bigger community since it has been around for longer than Flutter. React Native is also more
commonly used than Flutteand it is based on the React framewgdsknce ihas been around

for alongertime, any problemsmakes iteasierto researchsince the community is bigger.
Compared to Flutter, React Native is also the stable option since it is being maintained more.
Flutter is newerand there are less stable vasas of it.

Hanssonand Vidhall (2016) conducted their research on the usability of React Native for
developers. They concluded that React Native provides a good user experience and is
recommended for developers. The major finding in this paper is that 75% of the code is the
same for i0OSand Android. This not only means that the time for development is highly
decreased but also that in the future, maintaining the application will be much easier since
the codebase is mostly the same across the platform.

Accessibility in React Native

According to Niemela (2022), the main requirements for accessibility in mobile applications
in general arecompliance with the EU directives, following the Web Content Accessibility
Guidelines (WCAG), useentric design and assistive technology compatibility. If everyone
followed these requirements, or at least the EU directives, most apps would be accéssible
most people with disabilities. In tirethesis Niemel&(2022)also statsthat at the time there

was still a gap in the development of acced#ibin applications, and these needed to be
addressed. Another issue discussed is the lack of understanding and training among
developers about accessibility. This is a huge reason why mobile apps lack accessibility
features this highlights a need for better training about accessibility.

React Native can provide accessibility through its properties, actions and APIs. By default, it

has elements for accessibilif dzOK & GKS al 0O0S&aaArof Sé LINE LISN.
a T I fwhich & shown in Figure 2. React Native allows for the children elements to also use

that property, which makes one accessible element. The TouchableOpacity has all the
accessibility featuresverything inside it also inherits these features.

30.04.2025 13
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View style={styles.container

Text style={styles.header} accessibilityRole={"header"
Testing accessibility properties

Text
TouchableOpacity

accessible=

focusable={true}

accessibilitylLabel="

accessibilityHint es to the previous screen"
accessibilityRole:

onPress={() Alert.alert("Hello!")

View style={styles.button
Text>Back</Text
View

TouchableOpacity

Figure2 React Native accessibility properties

React Native also provides APIs (Application Programming Interfaces) for accessibility
features it makes it a lot easier to develop accessible applications for both iOS and Android
in React Native. It provides support for assistive technologies like screen readers and physical
keyboard navigation.

There is a good range of accessibility features in React Native, which makes it a good choice
for developing an applicatiofit is also crosplatform, which makes it much faster to develop

for Android, iOS and theveb. As stated before, React Native has a large commumitich

means there is a high probability that someone has already workestoessibility features

and it will be possible to research solutions.

Conclusion

The possibility to make more diverse applications is there, but a lot more effort needs to be

put in. In this paper, it has been discussed how developers need to be trained about
accessibility since it has been reported that developers know very littlataaeessibility and

why it is important. Why would they spend extra time on accessibility features when they do

y20 (1y26 oKe AdGQa a2 AYLERZ2NII yi«ppwopd daitisb I G A O¢
open source and the community is very big, wiianeans there are a lot of resources out

there for developers to make use of. When combining the understandingeyfexperience,
accessibility and the availability of accessibility features when it comes to application
development, it is then possible to create a diverse application that most people can use
without difficulties but most importantly, enjoy using.

In this fastpaced world where technology is developing faster than we can even imagine, it
is so important to not forget about the minority that have disabilities/impairments.
Technology is unavoidable nowadays, so why not make that same technologyilalecess
everyone?

Appendix lexplairs why these technologies were not used in this project. The research was
done based on the fact that this project was going to be built in React Native. Due to multiple
issues, such as versioning and deployment issues, the React Native project was nde;possib
a tough decision was made to switch to a new and unfamiliar React FrameMekjs

30.04.2025 14
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Requirements

Introduction

By analysing similar applicatignise main functionality of the application will be researched
Functional requirements are necessatiiey are the bare bones ofiow and what the
application should be able to do. Ndanctional requirementson the other handare not
necessaryBased on the time constraints of the project, it will be decided if thfesgures

are going to make it into the applicatioAdditionally, personas have been createdhich
allowsfor a closer and more focused approach to designing and developing the application
since there is alear end goal, which is theser'sproblem beng solved.

Requirements gathering

In order to be able to gather all the requirements for an applicatibrs important to know
gKIGQa RdaningledSpedtide analysien similar applications is a way to gather
functional (and norfunctional) requirementsAdditionally, creating protgpersonagaproto-
personais a fictional charactethat represents aeatlife scenario) is another crucial aspect
of collecting functional requirementst provides agoal that will fix thepersona’sproblem,
andit also provides motivation for the develogs).

Similar applications

For an itinerary planner application, the tveamilar applications that are being analysed are
Wanderlog and StippBoth applications allow users to create an itinerary and manage them
but eachone has different strengthdVanderlog focuses more dhe planning of a trimnd

is very mapcentric, while Stippl is more about the experiens@ce it has a social approach
to it. It offers a lot of other features such asllaboration, trip sharingnemory preservation
and much moreThe following sections will outline treglvantages andisadvantages of both.

Wanderlog

Figure 3showsthe screenshotof Wanderlog. What this application provides to users is an
itinerary planner where they can create their itinerarigmck information such as bookirsg
(hotel, car rental, flights upload related documents, track travel expenses a&nowse
activities. They have a few categories availableeh as restaurants, activities, cafes, photo
spots and moreBased on the created trip, the app provides personalised recommendations.

2 https://www.behance.net/gallery/193689559/WanderlLog?tracking_source=search_projects|wanderlog&Il=1
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Englsh @ &3 wanderlog Q) (= x Plan a new trip
@ wunderlog < Build an nmerbary and map out your
P ATiEe upcoming travel plans .
e Example trip plan
Plan with an Al
assistant

i
. 8 3/12-3)15 a @
Sitback, relax, and let Al : Where to? e.g., Paris, Hawaii, Japan ©
help plan your perfect trip.
Please enter a destination to contin

1 to continue

Overview Itinerary Explore $ =
Tryitout
0 Sign up with Facebook Dates (optional)
B Start date B8 End date Reservations and attachments

See friends' itineraries and get ,’. |em A @

recommendations + Invite a tripmate 2 Friends v

Continue planning seeall

?? Example trip plan
@ Mor12- 15.33 places v Notes

Tips
Avoid rush hour on the New York subways: it gets
G Sign up with Google very crowded!
To-Dos:
" » " 1. Check Empire State Building observ:
=
Sign up with email deck price.
2. Book Citi Field tour.
= 3. Research best lunch places at Bronx'
Already have an account? Sign in 4. Fill toiletry bag.
Or see an example for New York 5. Download Netflix movies on iPad.
6. Find Laundromats near hotel.

12:34 Rl GD
® Example trip plan L N Example trip plan L A Example trip plan o - L. ] Example trip plan o -
Overview Itinerary  Explore  § b Overview Itinerary  Explore  § = Overview ltinerary  Explore  § Overview Itinerary  Explore  §
v Brunch Spots Q 7dl) Tue3/12 Wed3/13 Thu3jia  Fri3/is =,
Q_ New York City $1,903.46

@ Gcood Enough To Eat : Tue 3/12

Locally sourced ingredients feature .. oS Optimize route (% - 1 hr 31 mins, 4.7 mi
in traditional American comfort ~
laods e @ Enterprise Rent-A-Car PICK UP Expenses = 2
= a
Q Flora Bar ’ . » SFO —EWR UA 295 + 6:30 AM - 3:04 PM Categories seeall Sort: Date: newest to oldest v
Eclectic, seafood-focused “g United Airlines 295 $78.00
3 & 4 » " o
restaurant by the Estela team, in a (e tcemetiofe! SHEERIN Flights &
lofty, modern... Invite tripmates
o Central Park . —
P - Concait Viewonty ™~ Enterprise Rent-A-Car ! 2
W Penelope . R Open 12-1AM, 6-1AM « Sprawling Carrental ®
park with pedestrian paths &
Neighborhood hot spot serving ] ballfields, plus a zoo, carousel, bo &+ Invite by email address
American comfort-food staples in a ‘ = The Lucerne Hotel $723.00
country-ch... T TP —— Lodging &
®@ o &
Indian Accent Restaurant, ’
@ he penrose New York r Copylink Tou other gy Kotr'sDelicatessen $50.00
Food Y
Old-fashioned cocktails & a hefty Open 5:30-9:45PM « High-end -
beer & whiskey list, set amid Indian restaurant featuring a menu D

20 Manage tripmates

reclaimed w... of creative meals, plus a robust wi.. + Add expense
7:00 PM $90.00

M oadoanctar
Figure3 Wanderlog Screenshots

An advantage of Wanderlog is that all the important information can be stored in one place,
which then can be viewed offline. Notes are useful when it comes to planWiagderlog
provides a section for notes related to the trip and the destinatidtaving an overview of

the finances associated with the trip can héhe user make informed decisions based on the
expensesthis is a very nice featureonsidering the user put in their budgevhich shows a

bar displaying how much they have already sp&danderlog released an Al feature on the
234 of May 2023 that allows users to chaith the agent that suggests places for their trip,
which they can then add to their iterary directly.
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Keyadvantages

Trip planning (dayo-day activities)
Note-taking

Offline access to existing trips
Finance overview

Document upload

1 Al Agent

= =4 A4 4 A

Themaindisadvantage of this application is the onboardittgs very longand some of the
guestions are not even about the useévlankulam (2025yan a UX case studlpn the
onboarding experience of Wanderloge concludedthat their onboarding had 38 screens
which they claimednade the application more personalised for the usén the end the
dashboard ended up being very geneildie problem with having many features and sections
is that the Ul gets visually cluttereds dirst-time user, it is hard to know tere to look and
what to lookfor.

Keydisadvantages

1 38-screenonboardingprocesgwhich does not work)
1 Cluttered Ul design
1 Not easy to use

Stippl

Stippl is anothetravel planner which focuses more on the experience of the anpl the
socialfunctionality, while it alsoprovidesusers with an itineraryplanner. This application
providesawide range of functionality such as planning, budget tracking, journaling and more
This application is preferrablechoice for someone who wants to keep track of their trips
and experiences since the journaliagpect allows them to upload imagesaptionsand
ONEB I (S dideasyike Drsécialdnedia.

3 https://www.behance.net/gallery/218301065/Wanderle@nboardingfriction-UXCase
Study?tracking_source=search_projects|wanderlog&Il=0
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Nights

1/2
planned

Figure5 Circular Progress bardicatingdays

The first three screenshota Figure 4how the process ahaking a trip The usercancreate
a trip, title it andselectdatesfor the trip, which automatically generateéke circular process
bar. It indicates to the user how many days the tripksom there, the usecanfill each day
with a destinationwhich fills out thecircular progress bar visible in Figlre

This application has many advantagée first one being a vergimplisticdesigng it is clean
all the components argisible and the interface does not overload the eyiéghe next things
the trip planneritself. They have a draand-drop feature thatallows for easy organisation
each destination is chosen frondeop-downlist of placesThe planner is quite detailedach
destination can bdor multiple days Maps are integratednto the app, thetrip is displayed
on the map which gives a niceverview of the entire tripThis application also provides a
budgetwhich the user can keep track of.

Key Advantages

1 Clean Ul

1 Welldesigned trip organisation (drag and drop)

1 The userchooses destinations from drop-down list (prevents writing entire
words)

1 Content creation (reels, journals)

9 Discover community itineraries

When | was going through the process of making a iripias unclear where to click next
This application has recommendations on what to do in the place selected, but it was not
straightforward to figure out how to add my own activities/destinations.

A key disadvantage of this application its stability. Many users complain in their reviews
about the app crashing and being glitabrylagging which ruins theexperience of using the
app.These reviews come from th@oogle Play Stofend Producthunt.

4 https://play.google.com/store/apps/details?id=com.stippl.stippl&hl=en_IE
5 https://www.producthunt.com/products/stippl
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KeyDisadvantages

1 Poor stability
1 Lots of featuresneana steeper learning curve
1 Hard to navigate as a beginner

Requirements modelling
Proto-personas

Personas are used to create usmmtricproducts. Inuserexperiencedesign they are used

to empathise with the userthey give the designer&nd sometimes even developers)
common target, which reduces the risk of miscommunication. Personas have pain points
which are trying to be solved with the product being createdrsonas are based on rddéé
people that have been interviewed, whilgroto-personasare created after doing user
researchthey are fictional characters that reflectraalpersoncase and their needs

Becky Williams

The first persona is Becky, a single mother who wants to go on a road trip through Ireland.
Since she is quite occupied with her baby, she barely has time to sit down and browse through

the internet and figure out how to use convolutatinerary planner apps. She needs
A2YSUKAY3 AAYLIES YR STFFSOUAPS® {AyOS aKSQa
something that will connect to mapEigure 6 shows more details about Becky.

Bec ky Goals Needs Opportunities
- She was gifted that
money, wants to spend

Wl | ||a ms - Needs to be convenient K
- Travel with her son some of it on a trip to
: (travel by car)
- Plan a trip in Ireland e Ireland
- (itinerary) & P - She has extra time since
Name: Becky Williams she graduated
Age: 30
Children: 1 (James)
Status: Single mother Observations Tasks Barriers & Frusturations

. - Loads of resources
Education: Recent Graduate

- Time consuming to plan >takes time to find poi
atrip - Research destinations in - Busy with the baby

- Too many resources Ireland (poi) - Traveling with a baby

- Wants an itinerary in - Make a plan (itinerary) - Has to travel in own car

one place (no Public Transport)
- Holds James in one arm

Key points
4 N 7 N
Wants totravel to | | Travelingwitha | | Needs anitinerary, | (R
Ireland baby (by car) allinfo in one place holiday. She loves nature trails, music, Irish culture, and believes in supporting local
\_ VAN J businesses. Becky's family is quite wealthy, and on her birthday they gave her a
generous amount of money, some of it she put aside to travel. She has wanted to visit
~ Ireland for a long time to see the natural beauty and experience traditional cultures
Wh holdi \ like music. Before James, she used to travel by public transport, but now she drives
en holding No financial since she finds it more convenient. Since then, she loves to drive and wantsto goon a
James, she only | road trip in Ireland . Becky has been to Dublin many times, since some of her family
has one free hand struggles lives there, and wants to visit new places, mainly the east coast.
AN J

Figure6 Protopersona 1: Becky
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Jacksor®©'Shaughnessy

Jackson is the second persana-igure 7He is an Irislhmerican who has not had a chance
to visit Ireland.Now that he is retired, he has time to fulfil his dream of visiting Ireldihel.
needs an application that is simpledaderstandandthat can store his itinerary information
Since he goes on hikeke might not havean internet connection This means that it is
important to him to have his itinerary information offline or stored safely on his phone.

JaCkSOﬂ / \ / Goals \ [ Needs \ / Opportunities

0 - Solo trip to Ireland - Since he retired, he has
O Sha ughnessy -Hikes, trails, nature all the time to travel
-Organised trip
walks -He's fit so he wants to

-Preferable offline

-visit family ties around b experience nature on
itinerary

the country foot

Name: Jackson O'Shaughnessy visit family F}

Age: 72 w w
Children: 3 : :
Status: Retired /m /T\ W

- Time consuming to plan
atrip - Research destinations in
- Too many resources Ireland (poi)

- Loads of resources
>takes time to find poi
too much to do -

K / - Wants an itinerary in - Make a plan (itinerary) e
one place

Key points
e aYa
Needs an itinerary,
Wants to travel to | |Interested in hikin ' ' ) ) ; ) o A
g all travel + other U Jackson is a retired 72 year old Irish-American. All his life he has worked behind
Ireland and nature info in one place a desk and never had time for himself, let alone travel. Since his retirement a few years
_ Y, J ago, Jackson has traveled a lot and discovered his love for hikes, nature trails, just

exercise in general. He has never visited Ireland before and it is his dream to explore

the beauty of Ireland. During his travels, he loves to experience different culture and
when he plans to visit Ireland, he wants to experience traditional Irish music. Thanks to
his Irish roots from Donegal, he aspires to visit the west coast, and experience life
where his roots are.

N 7 N\
Wants to connect
with his Irish roots.

AN J

prefers to have
offline access to
itinerary (hike)

Figure7 Proto-persona 2: Jackson
Functional requirements

Functional requirementare the foundational functionaities which are necessary for the
applicatontoworkl2 NJ | 4§ f S 4G R2 GKS o0l NB YAYAYdzy
For this itineraryplanner applicationthe functional requirements are the following:

1 User Authentication (to keep user data private)
Createread, update anddelete (CRUDOj}ineraries
Downloaditinerary information to local device

Browse through local bed ariteakfastiocations

Add BnB locationstthed a I dSRé F2f RSNJ

= =4 =4 A
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Nonfunctional requirements

These are requirementkat are not crucial fothe application's functionalityThey improve
the application'sperformance and usability if applied. The nfumctional requirements are
as follows

Drag and drop feature
Maps integration displaying itinerary destinations
AnAl travel assistantchatbot)
Google Places AR itinerary destinations (dropdown list of places)
Offline capabilities (PWA)
Openltinerary destinations in Google Maps
Add information about attractions and Irish Music events
o0 Savehem to a specific itinerary

= =4 4 4 -4 a5 -2

Use Case Diagrams

The purpose of use cases is to understand how the system can help solve problems for the
user.The actors are the usersho will be using the applicationthis way it is easier to have

an overview of the applicatioand understand the core featuredt also helps to see if the
user'sproblems will be solved.

A use case diagramasggood way of defining the scope of an applicatilornthis casehe core
features of the itinerary planner applicaticare clear. Each actor hadifferent yet similar
needs, but both of their needs are being satisfied through the applicatwhich is
demonstrated in Figure 8.
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Create, manage & view
itinerary

Download itinerary
(offline and share)

A

Connect to google maps
Becky for directions

Actors
(personas)

Itinerary planner
application

Discover local BnBs
(local businesses)

Jackson A
View itinerary on a map

Track Flight information

Figure8 Use Case diagram

Feasibility

Feasibility is knowing and understanding if an idea or plan is posaitnld,so, how The goal

of this section is to determine what technology will isedto complete the applicationA
very common issue is compatibility with different technologkeisice technology develops so
fast, itoften happens that other technologies take longer to keep up with the current stream,
whichcan lead to issues.

For this project, there are several types of technologiemtp used includingcode, design
researchand communication

Code

1 Next.js

1 FirebasgBaa%c Realtime Databasand Authentication
1 Google Maps API

1 GoogleAl Studio

1 Vercel

Design
1 Figma
Miro
ShadCN (Component library)
Tailwind CSS

= =4 =
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Research

1 Miro
1 Google Scholar
1 Google searches

Communication

1 Teams
1 Outlook (backup)

Most of the technologies used to code this application are m@wme. | have no experience

with Next.js(which is a React frameworky Google tools such as Maps API, Gemini and
Firebase Authentication. The lack of experience is a huge challenge, considering the time
constraint for this project. The benefit of usihgext.jsis the filebased routing, which is very
similar to React Native. Reddative was used originally to create this application (for mobile
only). Unfortunately, that did not work out, sodifficult decision was made to switch frent

end frameworks toNext.js Moving to a brand new technology that | was completely
unfamiliar with was a huge learning curve. On top of that, | had to do all the research to see
how the rest of the technologies would work witkext.js

Considering all the new technologies, many challenges arise. The only way to work through
them is to research the technology and look into other projects that use a combination of
technologies to see if they are compatible or not. For examiyéxt.jsand Google Maps API

was a huge section to research since this was one of the major reasons for the decision to
switch from React Native tdlext.js Looking up YouTube tutorials on how people built
projects using the Maps APl was helpful. Another tool that Wwalgpful when it came to
explaining these technologies was Claude. It is an Al tool that outperforms ChatGPT when it
comes to code and reasoning. | was able to get a basic understanding of all the technologies
and their compatibility in a short amount ofte.

Appendix1 explairs in more detail why the decision was made to switch frR@act Native
to Next.js

Conclusion

This section covered the outline afhat the project will be. Similar applications are
Wanderlog and Stippl, which do similar thindmit they both have their strengths and
weaknessesA common weakness is that they both have a lot of featundsch is goodbut

it also can be quite overwhelming. The goal is to build a simple yet wggdlication that will

do the job without overwhelming the uselProto-personas Becky and Jackson were created.
From there, the functional and nefunctional requirements were outlinedBased on that, a
use case was created to help understand what the main functionality wilFimally, the
technologies used in this project wementioned and the challenges that could arise
throughout the project were discussed.
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Design

Introduction

This section will cover the entire design process of the project, from the technical aspects
such agode to theUldesign of the applicatiorsuch as prototypes and design systedifter
analysing similar applications aridols that will be usedto build this application,t is
important to outline and shape (desighpw to go forward with thedesignprocess.This will

help later when the building process starts

Program Design

After researchindghe technologiesmaking a plan of how they will work togethisrimportant

to help speed up the development procebrvingthe functional requirement$elps outline
the design of thaechnical part of the projectThis part of the section aims to have a good
overview of what the project will consist ahd how it will be done

Technologies
The following technologies are used to create therary planner application

Next.js

Visual Studio Code $®de)

Android Studio

Google Maps API

GoogleAl Studio¢ Geminil.5 FlashAPI

Firebase (Baag)Realtime Database, Authentication
1 ShadCMNwindTailwind CSS

= =4 4 -4 A 2

These are the core technologies used to build this application. VsCode is an IDE (integrated
developmentenvironment). | chose it because | have a lot of experience working with it; every
project | built was made using this software. Another similar tool is Android Studio, but it is
used to develop mobile applications. The benefit of that is that Android &toas builtin

virtual devices. This means that while buildingeb application, Android Studio allowisers

to easily display the same Web application on a mobile de@nee the emulator has started,

it is possible to open localhost:300 (the applica)imon both desktop and android web
browsers

Google Maps API and Google Al Studio were used to build up the functionality. Google
provides a free tier for both, which comes with limitations. Google also provides Firebase
Realtime Database and Authenticatiarere used The reason | chose Realtime Database is
because | already had experience with it, and it is straightforward to use and work with. On
the other hand, authentication is something new that | had to learn and figure out. Google is
good at providing lots alocumentation for their services.
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There are lots of examples of these services online, on YouTube or in articles that provide a
breakdown of what it is, how to use it and how to implement it. Since the focus of this project
is on the frontend anduserexperience, | decided to use Firebase as my Backend as a Service
(BaaS). Considering the time constraints, | wanted to give myself more time to focus on the
UX and fronend.

ShadCN is a component library. The good thing about it is that once it is installed and set up,

to start using their components, you simply run one line of code to add it to the Ul folder.
ShadCN provides the code to the entire component, which meansthieatlevelopers can

change the way that component looks and behaves since we have the code directly in the
project. This was one of the reasons to go for this Ul library instead of gluastackaterial

Design. The simplistic design of ShadCN also@dkS I y> 'y R A Qa Sl ae G2
of TailwindCSS, a very popular and powerful CSS framework. This combination allows for a
straightforward design process since it is possible to use both at the same time.

When it came to researching what tools are out there that can provide a map and interact
with it, there are a few, such as MapBox, Leaflet, OSM (Open Street Map) and HERE maps.
MapBox was the first choice when it came to maps at the very beginning girthexct. The

only problem, and the reason | did not continue with MapBox, is that they do not provide
official support for React. There is a commurstypported library that supports MapBox in
React Native, but even that failed since the versions of thrary were not compatible with

React Native. | was in contact with the MapBox support team for a few months in the very
early stages of the project to see if they were able to support my project somehow. They were
very willing, but because | was workingwReact, they could not help. They offered lots of
other services and solutions, and | was very satisfied with their swift response. This is when
Google Maps became the primary tool for the project. React Native did not work out, but
Next.jsdid not disapoint. Google services seamlessly integrate with this Rieactework.

Il t NPAINBaZaAGBS 2S00 !LIJ ot2! 0 A& SaaSyidArartte |
displayed on, as it can be downloaded like an.dgpteboolLM was used to summarise the

key findings and benefits of PWAs from the book Progressive Web Apps by Hume (2017). He
mentions in his book that Alex Russell, who works for the Google Chrome team, describes
t21a |a da2dzald ¢SaNAAKSaE GRKH v AyRZ1P [¢IKIS DSY ST A
website are the following features: offline capabilitiesstallability, push notifications, near
instant load timesanapp-like feel and progressive enhancement, to name a few. Progressive
enhancement means that if the user's browser does not support PWA features, then the
website can still work like a regular website. Due to this, if the PWA fails to work, the website
will always work as a backup.
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Next.jsstructure

Next.jsis a framework that is built on top of React, which is built on top of JavaSddgt.js
requires Nodgsto run the project. It has many features that are accessible to the develppers
such as ARbutes; it is possible to build API endpoints within the application itseti/er

side rendering; inNext.js,it is possible taender the code on theerver or theclient side,
which speeds up the loading time for the usesiong other features

Before explaining the folder structure, it is important to clarify that there are two types of

routers inNext.js a Page Router and an App Router. The App Router is used in this project.
They are similar, but the majatifference is the file conventions; the page router uses

Gul LILBKAIEE (KS ! LI w2dzi SN dzaSa &L 3SdiaEé | &
when a user wants to get to their itinerary, the file path for that is:

GF LILIKAGAYSNI NEk oARBKk LI 3SPGEAEE ® ¢ K BachyfdlderS 2 F
Oty KIF@S | aLI 3SodiaEE 6 KA ORiguré RdsplaysiteNie 6 A f f
conventions in App Router.

v & app
v @ itinerary
v o [id]
v @ edit
page.tsx
page.tsx
v @ create
page.tsx
> M discover
v @ saved
page.tsx
layout.tsx
page.test.tsx
page.tsx

signin

signUp
favicon.ico
globals.css
layout.tsx
NavBar.tsx

page.tsx

Figure9 Screenshot of the app folder structure
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React emphasises the component folder where reusable components can be $tagarck
10showsthe components used throughout the project. The folder has two additional folders
consisting of Ul files, which are ShadCN Ul components, and the itinerary folder, which has
the reusable components from the main pages of the application.

v @@ components

v @ itinerary

Cleanltinerary.tsx
DateRangePicker.tsx
DraggableStop.test.tsx
DraggableStop.tsx
TimePicker.tsx
TripSummary.tsx
> B ui

generateToPDF.tsx

QueryProvider.tsx

saved|tems.tsx

ServiceWorkerRegister.tsx

theme-provider.tsx

toggle-mode.tsx

Figurel0 Components folder

The public folder is where the static assets are for the application. Things like logos and service
workers go in thereA service worker is a JavaScaptiptthat runs in the background ofie

website, itenables functionality like push notifications awdline capabilities.Figure 11

displays thepdzo f AO F2f RSNJ FNRBY (GKA&A LINR2SOG® ¢KS
af F yRaOIFILISaés |INB AYF3IS&a dzaSR Ay (GKS LINR2S
GaONBSyaKz2Gaé¢ 6¢ K mfaBevideKieselsdidehshotd aré\djsplaydd infthe y 3 2
background). Finally, the manifest, servieerker andWorkbox are files for the PWA. Later

in the sprints, the purpose of those files will be explained.

v g public
bnbs
illustrations
landscapes
icon-192.png

& icon-512-svg.svg

icon-512.png
logo-dark.png
manifest.json

screenshot-390.png

screenshot-1280.png

service-worker.js
workbox-bb54ffba.js

Figurell Public folder with assets and images
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Next.jsDesign Patterns

Next.js13+ introduced Server and Client CompondiMext.js 15 is used in this projecthis
allowsdevelopers to declare which side the components will be rendered onclitaet side

or serverside They provide documentation that explains in which cases to use the client or
serverto render the componentsdisplayed in Figure 12

Server Client
What do you need to do? Component Component

Fetch data
Access backend resources (directly)

Keep sensitive information on the server (access tokens, API
keys, etc)

Keep large dependencies on the server / Reduce client-side
JavaScript

Add interactivity and event listeners ( onClick() ,
onChange() , etc)

Use State and Lifecycle Effects (useState() , useReducer() ,
useEffect() , etc)

Use browser-only APIs

Use custom hooks that depend on state, effects, or browser-
only APls

Use React Class components 7

Figurel2 Screenshot dflext.jsDocumentation: Server and Client Composition Patterns

Server rendering is used to complete tasks such as fetching data, accessing databases and any
backend services. While event handling and most other tasks can be done on the client side.
The benefit of this is that the JavaScript sent to the client is redludata can be accessed
without API calls, and the code organisation is improved since there's a separation between
GKS AYGSNI OGAGS 042y dnfer@cdive (APIE&Is, dcdesshd tokens)S ¢ 0
code.

Application architecture

The point of an application architecture is to visually represent how the tools/software fit
together. This helps to plan the design of the system and how the tools will intéigctie
13illustrates how the frortend software communicates with the Google services. The user
begins by logging in/registering; this communicates with Firebase Authentication. After
authentication, the user can create an itinerary. Upon typing in the destinébioeach stop,
Google Places API presents the user with a-@dlmpn to autocomplete the destination. Once

that itinerary is saved in Firebase, the user can view it. Since Places API provides latitude and
longitude coordinates, which are saved with each stop in the itinerary, the user can view their
destinations on a maplhe coordinates are checked when the map is loaded
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If they are provided, everything is displayed onthe LJE 2 0 KSNB A aAS>X (KS dzas
f20F0A2Yy RFEGEF FT@FATI0fS F2NJ GKAA AGAYSNI NEE
chatbot to assist the user if they have any questions about the itinerary. The chatbot is placed

in the itinerary view page to be able to provide the model with the information from the

specific itinerary.

’ Firebase

Database

I\EXTJs Google Maps Platform

Client PWA Maps

s°

Google Al Studio

Gemini Chatbot

Figurel3 Application Architecture Diagram

Database design

Before explaining the data structure, it is important to know how the Firebase Realtime
Database stores datdt is aNoSQL(non-relational) database The data is stored in JSON
format, which is then synchronised across all of Firebadents. This is how the user data is
protected.

{
"users": {
"alovelace": {
"name"”: "Ada Lovelace",
"contacts”: { "ghopper”: true },

b
"ghopper": { "..." },
"eclarke": { "..." }
}
}

Figurel4 Screenshot of Firebase RTD data Structure

Figure 14is an example of how Firebase stethe data in JSON formathe user has their
own object where their data is storedf the databaserules are set up correctly, only the
authenticated user can access their data; everyone else wilebéd
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"rules": {
"User": {
"SuserId": {

// grants write access to the owner of this user account
// whose uid must exactly match the key (SuserId)
".write": "auth !== null && auth.uid === SuserId",
".read": "auth !== null && auth.uid === SuserId"
}

Figurel5 Screenshot of the Firebase RTD Rules

Figure 15hows the rules assigned to the database. What these rulesagtiag is that if the
user is not authenticata, restrict accessif the authenticated user is not the same user,
restrict access. Essentiglthese rules are protecting the user from anyone else accessing
their data.

string | uid Firebase Auth UID

/—H»smng email
/ string | displayNamd
has

|

string | id Auto-generated key

string | name

object| member| Crganizer info

string | distart | Event dats_time

object | venue | Venue details

has string | url

string | id Auto-generated key contains
string | title Trip name f“
string | start_date | YYYY-MM-DD | string | id Auto-generated key
string | end_date | YYYY-MM-DD string | Account_Mame
string | notes General trip notes R string | Address_Line_1
c HH =
string | Address_County
saved «H—camams""‘oé
string | Eircode_Postal_cade
contains string | Sector

has

string | flight_number

[number | dayNumber string |departure Time (HH:MM)

string | landing Time (HH:MM) containg string |id Auto-generated key

string | Name

string | County

string | Address

has has \hss string | Telephone
A
afternoon

/ stiing | Ul
aray | Tags
| |_smemoon_| | vy

A
‘

contains contains

string | name | Location name

string | time HH:MM format

string |notes | notes

string | address | Full address

string | placeld | Google Maps Place ID

object | location | lat_Ing coordinates

Figurel6 Entity Relationship Diagram of Data

For a better understanding of the data structure, an ERD (Entity Relationship Diagram) is used
to visualise how the data is structured. In reality, as mentioeedier, this data is not
relational (NoSQL). For a better user experience, most of the input fields are optional, except
the days table.
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When the user selects dates for their trip, that dynamically generates the number of days the
trip will be; thus, that part is not optionaFigure 16 is a detailed ERD which provides an
overview of the application skeleton.

Process design

The design chapterovers theuser flow diagrams, which were used to design the process of
this applicationThe main reason®r thiswereto have an overview of thentire application
and to helpwith the development planningThis chart helped plan out the logic of the
application and figure out the multstep itinerary creation. Instead of making one
long/scrollable pagecreatea multisection page that the user can click betwe&mcethe
itinerary can become quite long anyway, a summary was created later trathletuser
quickly view what was in the previous days in the itineramhich also improves user
experience byemoving the need to scroll all the way up and down through the itinerary.

User interface design

This sectiomwill cover the user interface design for this projethe UX nature of this project
has led to covering a lot of U3teps swch as studying design thinking, creating user
storyboards empathy mapsand journey mapsAll of this is to get a better understanding of
what the user needs from the application and which problems need to be solved.

Design Thinking

Design Thinkings a system which helps designers keep track of the priorities of the project,
the user and their needs/problems that need to be solved. There are 6 stages in design
thinking. They are important to identify the problem, come up with solutions, experingent

find out what works best and create a final product. The 6 stdgegure 17)allow the
designers to make the user the centre of the project, starting with empathising with the user
and ending up with a solution to their problem. The whole point ofdiesign stage is to be

able to create a solution for an existing problem, hence fixing the problem of the persona
(user).

N

EMPATHIZE DEFINE IMPLEMENT

CCCOCE

UNDERSTAND EXPLORE MATERIALIZE

DESIGN THINKING 101

Figurel7 Design Thinking visualised diagram
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Figure 17 shows thé steps ofdesignthinking. Every stage relates back to the user we are
empathising with. Each stage goes in a circle, which can lead back to the previous stage.
Sometimes, ideas go forward that need to be improved or completely changed, and taking a
step back is the step fvard. Figure 18&xplains each step in more detail.

Empathise
Empathising with the user is
important because it creates this User Heuristic Competitor
connection, creating a sense of Research Evaluation =R
wanting to help the user with a
problem they are facing.
Define
Defining and trying to
i ourne
understand their problelm helps Personas Empathy J Y
focus the goal and solution. QIS maps
Pinpoint the users needs and
problems.
Ideate
Ideating is coming up with a few
solutions for the problem, then _ Scenario Building
Brainstorming
narrowing down on the best maps a scene
one(s). Like the Double Diamond
theory.
Prototype
Prototyping is important to -
pinpoint what aspects of the Paper Wireframe Wi?égf':aar:qe
solutions work, and which do not. prototype (LoFi) (HiFi)
Test
Testing the prototype helps identify
flaws, bumps and imperfections in User Feedback & Questionnaire
the ideas/solutions. Test if the Testing Sl =
prototype solves the initial problems
of the user.
Implement
Implementation is bringing ideas
. . . . ; i Test
into life and improving the life of Build es&app Implement
i i feedback
the user by solving their problem. app feedback

Figurel8 Design ThinkingStages Explained
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Storyboards

A storyboard is a board that tells a story of the user; most of the time, it is about their journey
in which they use the product that has solved their problem. The point of storyboards is to
help visualise the solution to the problem. The user uses tloelyect and reaches their goal
without problems with the help of the product. It helps to visualise the end product.

These storyboards were made in Canva. It is a very helpful tool that allows anyone to plan
and design everything in visual communication. They provide a lot of free templates, which
are being used here. Storyboards can be hdralvn, drawn digitally, or arthing really, as

long as the point of the story is clear. Due to time constraints of the project, | chose to find
any relevant images in Canva and use them in my storyboard. This is why the images are of
different people, but the actions are whatatter.

Becky’'s Storyboard

Becky and James Becky only has one free hand Making an itinerary

Becky is a single mother. She hasa 1 When she holds James, she only has She uses the app to plan a trip in
year old son named James. one free hand which she can use her Ireland
phone with

Getting ready for a trip Becky and James on a road trip They explore Ireland

She gets James ready for theroad trip  She is following her itinerary. She is exploring the scenic destinations
with James

Figurel9 Storyboard Becky Williams

This boardFigure 19}ells a story of Becky going on her trip to Ireland, where she is stress
free and has her itinerary at the tip of her fingers. She can view her trip in Google Maps, which
she can follow on the road. She is happy with the app since it helped relieverdss sif
travellingwith a baby. She could plan every step of the way and have it connected to Google
Maps.
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Jackson'’s Storyboard

Jackson on a hike Jackson exploring the web Making an itinerary

Jackson loves to go hiking in his spare Hewants toplan atripin Ireland butis  He discovers an app that will let him
time overwhelmed by all the sources of plan a trip in Ireland
information that is available

Downloading itinerary He explore Ireland

He arrives to ireland to start his journey He visits an irish pub that plays He goes on a hike he planned through
traditional irish music the app

Figure20 Storyboard JacksonO'Shaughnessy

Jackson's storgFigure 20js that he finally makes it to Ireland. After searching the internet
for things to do in Ireland, he has made himselfiamerary. Since he loves to hike, he has
downloaded his itinerary to have it offline before he goes off into the forest. After his hike,
he goes into an Irispub where he can listen to sonteaditional Irish music that he found
through the app he used.

Empathy Maps

The purpose ofempathy map$is to map personal information about the user. It can also be
used to identify gaps in the products. Being able to see exactly what the user thinks, says,
feels and does; helps designers empathise with them and drive toward a better solution. The
target goup has overlapping problems since the solution is designed to fix their problems.
After researching Microsoft Inclusive Desigdecided that one of the proto personas (Becky)
would have some impairment to make my target audience a bit more realistic and relatable.
This is why Becky is a single mother.

8 https://inclusive.microsoft.design/tooland-activities/Inclusive 101Guidebook.pdf
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An empathy map for both personas was created to help relate to the user. The personal
information and the pain points are there to keep the project goal on tracjures 21 and 22
show the created empathy maps

SAYS - e <1THINKS

What if my geta job
A plan isn't good :

Ineedtorenta
I'msoexcted <@ forthetrip

to visit Ireland \

The car must
have a child seat

FEELS

Also excited
and happy

Figure21 Empathy mag; Becky Williams

Ly &dzyYFrNEZ .S0O1eQa SYLI GKe YILI Ay TFA3IdzNB
finish her studieg which means she has time. Simultaneoublging a single mother is hard,
especially when it comes to travelling. She finds driving a lot more convenient than public
transport because of her son, so Google Maps is necessary for a road trip. Finances are not a
problem for her, luckily, since hearhily gifted her with money. She needs a place where she
can plan each and every step since the balmunes a lot of care.

What f i dont
have service on
UL THINKS
Iwant to be able I want to visit as
to download my nany pl i
plan
st |
visit Ireland public transport
I wish to visit
my family roots
Very active W/ - hasisn‘tgood
& fit ' /

an Irish-
American

FEELS

Figure22 Empathy map Jackson O'Shaughnessy

30.04.2025 36



Agne Postnikova Intuitive Itinerary Planner

Summarising Jackson's stgRigure 22)he has wanted to go to Ireland for a very long time.
Retirement presented the opportunity to go. The lackraivellingin the past has made trip
planning quite the task. He is excited but also overwhelmed by all the things he can do when
he visits Ireland. His Donegal roots make him feel connected to the country, which fuels the
excitement. He loves hiking, nature and nwugdHis goal is to make an itinerary that he can
save to his phone or access offljsence forests do not always have a great conrmecti

Journey Maps

Completing a task is a proces®urneymaps are a way of showing this processviwing

the process and having an overview of everything, it is helpful to spot common pain points
and find solutions for themBeing able to analyse step by step what the user is doing also
helps put the designers in their shqashich creates a greater connection with the persona.
Understanding what the user is going through heipstivate for the best resulto solve the
problem

Usually, user journey maps begin with a bad experience. It is that experience that is aiming to
be fixed. Both Figure23 and 24have a similar journey since the same problem is aiming to
be fixed with artinerary builder application. The emotions are a good overview of the entire
journey since they give a straightforward understanding of how their journey went overall.
Towards the end, the line increases, and the persona is happy with the result of the
application they foundasit solved their problems.
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Figure23Becky's Journey Map
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Research Discover App PlanaTrip in App Outcome

9 5 9 v o = dlicking ©  Viewing @ Distraction Typing
Exploring

Figure24 Jackson's Journey Map
Wireframes

Wireframes were created to visualise the produéigma (education plan) was used to create
them. The Figures in this sedection will display the visual layout of the application.
Wireframesnot only help to visualise the design, but also help vasting the usability of
the app and overall user experience.

The wireframes are completed for the entire application, but for tiejgort, only the main
aspects will be displayed

Due to the rushed development phase, only a desktexsion of this application was created,
but the actual application works on both desktop and mobile phones.
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@f,\’? Buckle Up r— Cremeiarary + Dscovr Soved ces % tmon

First trip to Ireland —
B3 March 10 - March 19 (M50

Flight Information

Dublin
Q

publin B,

7:40 ----- o 19:25 m

Rockbrook

Kilternan
Glencullen

/ Bray.
Enniskerry

Day 1
[n11]

Greystones.

Delgany

Afternoon Kilcoole

Figure25 Itinerary View Pagwith Map Display

Figure 25shows the itinerary on the left side and theap on the righthand side. The
locations in each period are displayed on the niiey can also be opened in Google Maps
by clicking on the green link under the name of the location.

Day 1 =n
Morning
: EnterLocation same 2 (B
+ add stop
Afternoon
Enter Locati i 4 n
+ add stop
Afternoon
Enter Locati L 4 n
+ add stop
- .

Figure26 Creating itinerary destinations

When the user begins to type the name of a place, Google Places API autocangpidtthe
user can select whichever place they need. It is also possible ta thae for the destination,
addnotes, or remove/add another stoplisplayed in Figure 28Vhen adding more stops, it is
possible to reorder them with the drag handle
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@ v £ Buckle Up My itineraries Create tinerary + Discover -
Bed and Breakfast
Lecal Businesses
Brawse through the local BnBs provided by Failte
reland,
Save the events you like, then find them in the Saved
Places page
Search by Name or County...
a =
Name of B Name of BB Name of BB
Rating Rating Rating
@ Location @ Location @ Location
</ Opanin Google Maps </ Opanin Google Maps <7 Open in Google Maps

Name of BnB

Rating

@ Location

<7 Openin Google Maps

Figure27 Local BnBs to browse and save

Intuitive Itinerary Planner

It is possible tdorowse through BnBs, attractions amausic events. The general layout for
these discovery pages is displayed in Fi@dftdcach card can be saved to theer'saccount.
In the future,it would be possible to add these things directly to the itineréyt due to the

time constraints, only saving it to the account was possible.

User Flow Diagram

These diagrams visualise all the different paths the user can take throughout the application.

Another way of looking at this is likeblueprint of the applicationFigure28 shows the user

flow for this application

30.04.2025

41



Agne Postnikova

Croata ltinerarny

l

Viaw Htinarary

-

N

Intuitive Itinerary Planner

Enter &pp

Authenticated?

No
Yes
Sign In Page
| Sign Up Page Dashboard/itinerany List

|

Discover Places

— 1

i

‘ Step 1: Trip Datails

‘ Edit ltinerary ‘ ‘ Cpen in Google Maps

‘ Download as POF ‘

Calete ltinerary | ‘ Chat with Assistant | Browse Attractions

Browse Accommadations

Browse Events.

l

l

‘ Step 2: Select Dates

‘ Edit Trip Details

l

l

‘ Step 3: Plan Stops

| Edit Dates

l

l

‘ Step 4: Add MNotez

‘ Edit Stops

.

‘ Submit tinerary ‘

Edit Mates

—

Update Itinerary

Figure28 User flow diagram
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Style guide

This application focuses dreland,sothe only logicathoice was emerald green. Since Ireland

is an evergreen countrgmerald green is the primary colguo make this application have a
calm atmosphere to it, soft green and light colours were chosen to complement the emerald
green.Figures 29 30 and 3khowsections of theapplicationand how the colour themes are
being used.

My Itineraries Create Itinerary + Discover Saved Places

Begin your journey
across Ireland

Plan your next trip to The Emerald Isle. Build your
itineraries, organise your trips, discover new places,
browse through the local bnbs.

Create Itinerary +

Figure29 Colour theme Heroand Navigation bar

Trip Name ®

Name of the trip

Flight Information (&

Flight Number

Departure Time Landing Time

Not Set © Not Set ©

Figure30 Colour theme Create page section

Riversdale Farm Ashfield B&B
B&B

B&B - 4 Star )
{ Welcome Standard - Approved

© Killowen, Kerry
© Corrachole, Leitrim
4 Open in Google Maps
V Open in Google Maps

= @ Booking.com | +
Z Booking.com + |

Figure31 Colour theme BnBs card
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ShadCN is a component library that was used throughout the entire application to design its
look and feel. The components they provide are retmlyse, so not much was changed when
using them, except for the main cards that display the users' itineraBeadCN uses a
different colour type calledKLCHDe Kort (2023)lefinesthe OKLCHKCSS colours as;

6hY[ A&  O2ft2NJ aL)} OS G(GKIFIG Ffaz2z AyOftdzZRSa to O
2T O2f2NBR GKFIY NB3IdzZ F NJ wD. R2S@EA®YHHE RRFAGR N

It was interesting to learn of a new way that CSS can be defined, to convert colours, the
OKLCHwebsite was used to. The way the colours are presented on that website is displayed
in Figure 32.

OKLCH Color Picker & Converter

_ o e - o

oklch(©.51 ©.1096 158.14)

#19784d v

Paste HEX/RGB/HSL to convert to OKLCH

OKLCH LCH

Made at Evil Martians,
devtools building consultancy.

By Andrey Sitnik & Roman Shamin 3D 7 Hue 158.14 |

O evilmartians / oklch-picker (x4 — =

Show 3D ()

Figure32 OKLCHKESS colour
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This application uses thidontserrat font family. It was chosen due to its soft, rounadeaves,

which are easy on the eye®ne of the personas is ngbung anymoreMichael is an older
gentleman, and the last thing he needs is a font thatasd to read.Normanand Nielsen
(1998) ran a studywhich resulted in Montserrat beintipe preferred font for older users. This
does not mean it is any less preferred for younger users, but it was chosen since it is more
accessible to everyonas the study noted,

GLAOTAY3I (KS gNRyYy3a FT2yid LISYyIld A1 S&a 2f RSN

7 https:// OKLCkom/#0.51,0.1096,158.14,100
8 https://www.nngroup.com/articles/bestfont-for-online-reading/
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Conclusion

Thedesign sectiorcovered a lot from the tools being used to create this application to the
design of the application itselfhe main applications that werused ardNext.js Google APIs,
Firebase and Figma. Figma was used to create wireframes of the application, from which the
application then started in the implementation phas€o relate to the user and truly
understand them both, empathy and journey maps were created, alongstattyboards.

To begin the development phasessearch was done into the Firebase Realtime Database
andan architecture applicatiowascreated to visualise what and how the applications would
work together.ShadCN is theomponent library that was used tesign the applicationn
Sprint 5, the design followed the wireframes covered in this section.
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Implementation

This section is going to cover, in detail, the implementation of this project. The Scrum
methodology was used, and there wefige one-week sprints due to the reasons explained
in Appendix 1.

Figure33is a Gantthart that displays an overview of the development events that took place
throughout this project. While the original project was scoped for development using React
Native, significant technical barriers (discussed in Appendix 1) required a sudd@najerct
switch to Next.js. Thproject managemensection reflects both the challenges and learning
outcomes associated with this shift.

DEVELOPMENT EVENTS December2s  January L wah w|

React Native & MapBox

React Native & Google Maps

Interim Presentation &
React Native (Without Maps)

Move to Next)s (Sprint 1) 4}%
Sprint 2 ==

Sprint 3 —

Sprint 4 —
Sprint 5 —

Testing & Feedback
Implementation

Project Report
& Submission

Figure33 Gantt Chart of Project Phases

Introduction

This chapter covers the implementatiah the application. The following technologies were
used to build the application:

1 Next.js
Frontend React framework used to build the face of the application
1 Firebase RTD (Realtime Database)
The Baa$S used to store data
1 Firebase Authentication
Used to authenticate the user. Registration and logging in/out of the application
1 Google Places API
Google API service that autocompletes text based on the input (like in Google Maps)
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1 Google Maps JavaScript API
Used to load and display the map on the screen

1 Google Al Studio (Gemini 1.5 Flash)
Gemini 1.5 Flash is the model used in the Chatbot

1 Tailwind CSS
A very popular, Opesource CSS framework that provides utilities which can be used
across the entire application

1 ShadCN
Component library built on top of CSS, used to style the application alongside
Tailwind CSS

Once the implementation is finished, this application will be an itinerary planner PWA with a
focus onuserexperience. This project aims to assist users by providing them with an app that
allows them to plan an itinerary and open that trip in Google Maps. The user will also be able
to save that trip as a PDF that they can keep and share with others. This applitas a
Biscovefxsection that allows the user to browse through attractions and BnBs provided by
Failte Ireland and Irish music events provided by TheSession. They are able to save items to
their list for later. Additionally, there is @hatbot in theview page of each itinerary that the

user can interact with.

Scrum Methodology

During the implementation phase of this project, the Scromethodology was used. It is a

project management methodology, usually applied when there is a large team working on a
project. It aims to help the team manage the workload and keep track of what goals need to

0S [ OKASOGSR Ay | &aLlaeusualpbRweekoriviTliNihgynBidn thé { LINR
team has a goal that needs to be reached. As mentioned before, therevargprints in the
implementation period. Each sprint lasted a week.

The benefit of using this in this project is that each week throughout this entire project, a
meeting was held with the main supervisor. The progress was reviewed with the supervisor,
and feedback was provided based on the week of work that was done eRdulisplays a
simple scrum methodology, although in this project it was for the author and main supervisor.

O
A A}
IMPLEMENTATION
SPRINT PLANNING REVIEW RETROSPECT  DEFINITION
BACKLOG OF DONE

Figure34 SCRUNMVethodology diagram
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When the sprints began, some of the basic code was moved from React Nafiveh
increasedhe speed of developmentin sprint ong it will be explained in more detais each
sprint went by, a weekly scrum meeting was held.

Developmenenvironment

As mentioned previously, Visual Studio Code is my IDE. It provides a lot of plugins, such as
Prettier, which formats code to make it more readable, and ES7+ React/ReduxNreaet
snippets, which complete small code snippets. Both are used throughoutgilementation.

For the project's version control, GitHub was used. After major implementations, the code
was pushed to the repository.

After the application was deployed on Vercel, it was tested on Android, desktop and iOS. The
installation of the application has been successful on all three devices and works as intended.
The only inconvenience spotted on iOS is the gradient used indhe which is the solid
background colour for the text, does not show up on iOS devices.

Sprint 1

Goal

The main goal of this sprint is to build amthentication systenwith Firebase Authentication,
which allows users to registeand log in/fout of the application. Next, moving the
authentication contexfrom the ReaciNative projectwas important since changes had to be
made to make it work irNext.js which requires debuggingdditionally, setting up the
realtime databasewas an important goal for this springrinally, setting up basic PWA
configurationgo be able to install the application on devices.

Next.jsand TypeScript

The first step was to set up the development environment. Bgpgpt was used; it is
JavaScript that has strict type rules. The benefit of usingSIyipe is that it makes the project
a bit more secure by catching type errors early on, thus reducing errors (related to variable

types).

To create the project, the following command was run in the terminal of a folder:
npx createnextapp@latest

This command created a startBiext.jsproject with Typé&cript pre-installed and using App
Router. The project contained files/folders such as the app folder (where the app itself
lives), next.config.js file, tsconfig.js (T@oept configuration file), package.json, .gitignore
(where files/folders are stated to be ignored when pushing ta¢i@x) and the public folder,
to name a few.
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FirebaséDatabaseind Authentication

Firebase provides a univergakbaseConfig.jsode snippetwhich configures-irebase in the
project.Figure35showsthe configuration detaildines 2 and 4 are the services imported that

will be used throughout the project KS G LINRP OS&aa oSy ddbReyrnampdg ! . [ L/
are the keys that are safely stored in the .env.local fileis is to prevent those keys from

being pushed to GitHylwvhere the keysre unprotected

import { initializeApp } from ‘firebase/app’;

1

2 import { getAuth } from "firebase/auth”;

3

4  import {getDatabase} from 'firebase/database’;

5

6 // initialise Firebase

7 const firebaseConfig = {

8 apikey: process.env.NEXT_PUBLIC_FIREBASE_API_KEY,

9 authDomain: process.env.NEXT_PUBLIC_FIREBASE_AUTH_DOMAIN,

1@ databaseURL: process.env.NEXT_PUBLIC_FIREBASE_DATABASE_URL,

11 projectId: process.env.NEXT_PUBLIC_FIREBASE_PROJECT_ID,

12 storageBucket: process.env.NEXT_PUBLIC_FIREBASE_STORAGE_BUCKET,
13 messagingSenderId: process.env.NEXT_PUBLIC_FIREBASE_MESSAGING_SENDER_ID,
14 appIld: process.env.NEXT_PUBLIC_FIREBASE_APP_ID,

15 measurementId: process.env,NEXT_PUBLIC_FIREBASE_MEASUREMENT_ID
16 };

17

18

19  const app = initializeApp(firebaseConfig);
20 export const firebase_auth = getauth(app);
21

22 export const db = getDatabase(app);

Figure35firebaseConfig.js File

Lines 20 and 28xportthe variables thaallow the useof Firebaseservices elsewhere in the
code Figure 36s an example of how to import theariable.

5 // FIREBASE //
6 import { db } from '@/firebaseConfig’

Figure36 Importing database to use inside the file

The AuthContext.js file wasoved from the old React Native proje@riginally, that code
was taken from@aaronksaundersn GitHul§ and later modified to work iftNext.js This file
provides a context for the application, acting as some sort of shieldlliaw through
authenticated users and keep out everyone else. The reashiose this repo ithat all the
functions | needed for my applicatipfor examplethe log in, log outandregister functions
were already there. Aaronksaunders provides goodhments throughout the codevhich
helpedme to understand what was going omhroughout the project, some olie code had
to be changedo workin Next.js which means that theomments do not exactly fit the actual
code

9 https://github.com/aaronksaunders/firebasexporouterapp/tree/main
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Figure 3%&howsthe code that renders theontext for the project

225 return (

226 <AuthContext.Provider

227 value={{

228 signIn: handleSignin,
229 signUp: handleSignup,
230 signOut: handleSignOut,
231 user,

232 isLoading,

233 1}

234 >

235 ‘ {props.children}

236 </AuthContext.Provider>

237 )

Figure37 Rendering AuthContext functions

The values are the functions that can be used within the Botitext provider inside the
project. These functions can be imported and used anywhere withiragpdication as long
as that file isvithin the <AuthContext.Provider hiscontext is exported as SessionProvider.
In most casegt is placed at the very root of thapp files in this caseit is in thelayout.tsx
which is the RootLayout of the project. It encapsulates the entire prdfégtire 38s how the
SessionProvider wraps thepplication {children} The children will be able to access the
functionsshown in Figure 37

48 <SessionProvider>

49 <ServiceWorkerRegister />
50 <ThemeProvider

51 attribute="class"

52 defaultTheme="Llight"

53 enableSystem

54 disableTransitionOnChange
55 >

56 | {children}

57 </ThemeProvider>

58 </SessionProvider>

Figure38 Authentication protection for the entire project

Next was the database implementatioBince the initialisation was completed, it was only a
matter of importing thedb variable(line 22 in the fir€onfig.j3. Figure 39is how tre
application talks to the database.

54 try {

55 await signIn(user.email, user.password);
56 router.push("/itinerary”);

57 > } catch (err: any) {--

75 } finally {

76 | setIsSubmitting(false);

77 }

Figure39 User Sign In code snippet

This try/catch is inside thieandleSubmit function, which the user triggers once they click the
G{A3AYy AVE ddzibgyodPadyOKNRYy2dza Fdzy OQonligeyss ¢ KAOF
¢KS daArayLyée F2ff26Ay 3T (K SthelAdthChrilectis® theitkedS F dzy C
values are theredentials used to sign the user into the application.
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Next, the catch is catching any errpvghich are being converted intesserreadabletext, and
finally, setsSubmittingis being set to false. This changes the Boolefaimat variable which
indicates to the user that they are signed in. When that Boolean is set to true, thesessr
ad[ 233Ay3 AyXéE GSEG®

This projecthas quite a lot of input fielsl Figure40 showshow those input fields are being
set.

101 <Input

102 placeholder="Email address"

103 value={user.email}

104 onchange={handleChange}

185 className={" ${error && luser.email ? 'Bborder-red-506
B focus-visible:ring-red-500' : ''}"}

106 name="email"”

107 type="email"

108 autoComplete="email"

109 disabled={isSubmitting}

110 />

Figure40 Email Input Field in signin.tsx

The Inputcomponent is the ShadCN componglatter in the sprintsthis will be explained.
The valueparameter is where the actual value of that input fields&t. onChange is where
the value of the input field becomes the valparameter. FirstonChange is triggeredhen
the value becomes user.emailhelast parameter is disabledisSubmitting}when this is
activated, the userseesthie[ 2 33Ay 3 Ay Xé GSEGO®

Figure 41s the handleChange code that sets the value the user put in.

21 const handleChange = (e: { target: { name: string; value: string; }; }) => {
22 const { name, value } = e.target;

23 setUser(prevState => ({

24 ...prevState,

25 [name]: value

26 133F

27

28 if (error) setError("")

29 }

Figure41 handleChange function across the entire application

CANRGEREY (GKS SoGFNBSIHI Aa 'y BwbhadderfundidghSd 2 F
Target is the input element that has been changed by the user; when they type in the email
field, target becomes emailhesame goes fothe password and every other input field. The

target was defined as an object that contains a nhame and value, which are both string
variableg(this isTypecript, setting a type for each variable). In line(E&xure 41)the name

and value become the e.target, this allows for an easier understanding of what is happening
with each variable when setg the setUser. prevState is taking the previous state and setting

the name of that targeted variable and changing it to value. This way, for each field, the value

is dynamically changed.
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PWA configuration

To create a Progressive Web App, a manifest filegsired.

1 A

2 "name": "Buckle Up",

3 "short_name”: "Buckle Up",

4 "description": "An Itinerary management app built in NextJs",
5 "start_urt": "/",

6 "display”: "standalone”,

7> "icons": [ --

s | 1,

19 > "screenshots": [ -

32 1,

33 "form_factor”: "wide",

34 "theme_color": "#008d5c",

35 "background_color”: "#e5eee9”,

36 "prefer_related applications": false
37}

Figure42 manifest.json file for PWA configuration

This manifest.jsofile (Figure 42fontainsthe basic configuration details of the app. TI®ON
containskeys and valuessuch as the name of the ap@escription, start_url Ibcation of
where the app will initially open), icons and screenshots (displaysatfieon and loading
screen when the application is being installed), theme_catml many morelNext.jsprovides

I LI O1 | 38 -LasH: Kfter Ras instalide, (it was configured in the next.config.js file,
as demonstratedn Figure 43

7  const withPWA = require("next-pwa")({
dest: "public”,

9 register: true,
10 skipwaiting: true,
11 scope: "/app",
12 sw: "service-worker.js",
13 disable: process.env.NODE_ENV === "development”,
14 runtimeCaching: [
15 > {-
26 | | L
27 > {-
38 |y
39 ]
a0 1)

Figure43 nextpwa setting up pwa in nextonfig.js

The coden Figure43sets up the application to become&PaVA Once the project runs in build
mode, it generates a serviagorker.js file That filehandleshe precaching of essential assets,
runtime caching with specialised strateg{eachingqrebaseand Google Mapdata)andthe
handling of network requests (tBirebaseand Google Maps).
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14 runtimeCaching: [

15 {

16 // Cache Firebase data for offline use

17 urlPattern: firebaseUrlPattern,

18 handler: "NetworkFirst",

19 options: {

20 cacheName: "firebase-data-cache",

21 expiration: {

22 maxEntries: 58,

23 maxAgeSeconds: 7 * 24 * 68 * 66 [/ 7 days
24 }

25 }

26 1.

27 {

28 // Google Maps resources - limited offline capabilities
29 urlPattern: /“https:\/\/maps\.googleapis\.com\/.*/,
30 handler: "StaleWhileRevalidate",

31 options: {

32 cacheName: "google-maps-cache"”,

33 expiration: {

34 maxEntries: 58,

35 maxAgeSeconds: 3 * 24 * 68 * 60 // 1 day
36 }

37 }

38 }

39 ]

Figure44 Caching Firebase and Google Maps data

runtimeCachingas shown inFigure 44)displays how and for how long the data is being
stored. The urlPattern sets théRLwhere the data comes from. Handler is a caching strategy
There are a few types: NetworkOnly, NetworkFirst, StaleWhileRevalidate, CacheFirst and
CacheOnly, to list a few. NetworkFirst is used for the Firebase data, which means that it will
only use the cache if the app is offline. StaleWhileRevalidate is setdjos,mmeaning that it
displays the cached data while it fetches thetopdate data.

Figure 45showsthe manifest options displayed in the Application tadhich can be viewed
in the developer tools.

App Manifest

manifestjson
Identity
Name Buckle Up
Short name  Buckle Up
Description  An Itinerary management app built in Nextls

Computed App ID  http//localhost:3000/ @ Learn more
Note: id is not specified in the manifest, start_url is used instead. To

specify an App ID that matches the current identity, set the id field to / |0 .

Presentation

Start URL

Theme color #008d5c

Background color M #e5eee9

Figure45 Application tab in DevTooldvanifest file
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Sprint 2
Goal

During the second weekhe goal was to build up the CRUD functionality, create, read, update
and delete Most of the code was transferred from React Natiat it had to be adjusted to
make it work in this applicatiorBome itemssuch as the draggabktops (when creating an
itinerary), arerepeated so creatinghem into acomponent was a part of the task.

Create and update

Theitinerary creationwas designed to be intuitive, which comes wits own challenges.
Creating all the functionalitincluded;

1 splitting theitinerary into 4 steps

generating itinerary days for the selected date range

draggable items (which will bexplained in the next step),

adding/removing stopand days,

Instead of having one long page the user needs to scroll through, it was broken up into
4 steps: titleandflights, selecting dates, itinerary planning and notes. A step state was
created to handle which step the user was on. Figure 46 displays how that state was
created and used. The step is defaulted to 1 as the user will start there. nextStep and
prevStep g activated when the user clicks the Next or Back buttons, which are
displayed in Figure 47.

= =4 =4 A

50 const [step, setStep] = useState(1);
51 const nextStep = () => setStep(step + 1);
52 const prevStep = () =» setStep(step - 1);

Figure46 Step States

<div className='ms-auto >
| <Button onClick={nextStep} className='w-46'>Next</Button>
</div>

Figure47 Example of the "Next" button
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If the userwants to add flight informationthey are offered to insert a timé-or thisa library
calledreactdatepicker'®was installed. They provide all sorts of functionality for tiraes
calendars but only the timeelements were usedThey have a lot of demonstrations én
examples of how to use their librgrnywhich was very helpful.

<DatePicker
selected={new Date()}
onChange={onChangeTime}
showTimeSelect
showTimeSelectOnly
timeIntervals={15}
timeCaption="Time"
dateFormat="h:mm aa”
inline
minTime={getTimeRange(selectedSlot).minTime}
maxTime={getTimeRange(selectedSlot).maxTime}

/>

Figure48 Time selection box

The code in figure 48 shows how time selection boxes are displayed. The last two lines set a
range that the time can be selected between, which is used in the itinerary creation. The
morning period is from 12 am to 12 pm, the afternoon is until 6 pm, dedevening is till
midnight. When the user selects a time, the onChangeTime is triggered, and that value is
inserted into the itinerary dayperiod-stop-time slot. This works the same for the flight time
information.

The next step was to generate the itinerary dynamically when the user selects a range of
dates.A component was created for the calendar since it is used in both create and edit.
ShadCN has a calendar componamhich is built on top of reactaypicker. The
DateRangePicker.tsfile handles the calendar view and the dates select&liring
development, this calendar ended up havimgblems which will be explained later in the
paper.Figure 49s how the component was imported into the create and edit pages.

<DateRangePicker

dateRange={dateRange}

onDateRangeChange={handleDateRangeChange}
/>

Figure49 Calendar component

A generateDays function was created along with the calendar to automatically generate the
amount of days for the itineraryiwo valuegdates)arereceived a calculation is made to get

the number of days, after which that number of days is generated in the itinerary. Figure 50
shows how that function works.

10 https://reactdatepicker.com/
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94 // Function to generate itinerary days
95  export const generateDays = (start: string, end: string): Record<number, any> => {

96 const startDate = new Date(start);

97 const endDate = new Date(end);

98 const numDays = Math.ceil((endDate.getTime() - startDate.getTime()) / (1000 * 60 * 60 * 24)) + 1;
99

100 const newDays: Record<number, any> = {};

101 for (let i = 1; i <= numDays; i++) {

102 newDays[i] = {

103 morning: [{ name: "", time: "", notes: "" }],
104 afternoon: [{ name: "", time: "", notes: "" }],
105 evening: [{ name: "", time: "", notes: "" }],
106 s

107 }

108 return newDays;

189 };

Figure50 generateDays function

The number of days is calculated on @&, which is looped in line 101. newDays is then
returned with the itinerary containinghe three periods, whicttontaina name, time and
notes for each periodWhen the user goes to the next step, the itinerary is generated using
newDays

The following step is to make the itinerary functionality. A file called itineraryUtils.ts was
created that contains the adding and removing of stops and days from the itinerary and
updating the stop location for the draggable stop functionality. This allggut into one file

since the code is identical for both create and edit. All these functions have one thing in
common: they change the values/structure of the itinerary. The user canaadademove

stops, move the stop (draggable) and remove entire days. All of these make changes to the
itinerary, which is why these functions were grouped. An example of one of these is the
movesStop. It was the trickiest since the item (stop) can be movedarauthin its array, and

GKS AYyRSE OKlFy3aSaod ¢KS W{ aaLX Ad08¢ YSiK2R
displayed in Figure 51.

26 // Move a stop within the same day and period
27 export const moveStop = (

28 itinerary: TripType,

29 day: number,

30 period: keyof DayType,

31 fromIndex: number,

32 toIndex: number

33 ): TripType => {

34 const stops = [...itinerary.days[day][period]];
35 const [movedItem] = stops.splice(fromIndex, 1);
36 stops.splice(toIndex, @, movedItem);
37

38 return {

39 ...itinerary,

40 days: {

41 ...itinerary.days,

42 [day]: {

43 ...itinerary.days[day],

44 [period]: stops,

as b

16 %

47 )

48}

Figure51 moveStop function in itineraryUtils.ts

Lines 34hrough 36 take the stoplocatethe original indexremoveit from there, and then
replace it with the new index (which is the one the user is dragging .o®@0Qe that is done,
the itinerary is returned with the updated stop3he rest of the functions within the
itineraryUtils.ts fileperform similar functionality.
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Most functionality can be moved to the edit pagie only difference igopulating the
existing fields with data coming from Firebafiewas a challenge tpopulate the calendar
with existing dates from thelatabase.This was a confusing task since there are 2 types of
dates, theonesin the database (start_date and end_da#e)d the ones used in theinctions
(startDate and endDate). Since both need to be integrated into a preéilédorm, they had

to be set at the very beginning of the page when the data wadjeisig called. This is shown

in Figures2.

85 / Setup date states

86 if (tripData.start_date && tripData.end_date) {
87 const startDate = new Date(tripData.start_date);
88 const endDate = new Date(tripData.end_date);
89

90 setDateRange({

91 from: startDate,

92 to: endDate

93 1)

94

95 setMarkedDates(generateMarkedDates(

96 tripData.start_date,

97 tripData.end_date

98 ))s

99 )

Figure52 Setting dates/days for the calendar/generateDates

Lines 87%o 93 set the dates that will be used to generate the days for the itinertey rest
of the lines set the date ranges that will display on the calendar to mark therdatge

If therewere more time, a lot ofcleanupcould be completedh these files, since they abeg.
More functions could be moved to smaller files

DraggableStop.tsx

This component function is how the user can drag and drop each stop within a time period.
For example, if a user has 5 stops duringrtitening period, they can draand drop itaround
within the morning period, but they cannatrop it outside of that time period.

Il £ A0 N} NEB-RORE & Sdrag anBifolidrary.Figure 53howshow to import the
hooksthat the library provides.

2 import { useDrag, useDrop } from 'react-dnd’;

Figure53 Importing drag and drop functions from readnd
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This library provides good documentatidnwhich contains many examples, including a
GitHubrepositorywith examples. After reviewing the documentation and examples, it was
time to implement. Since there are many props being passed through into the function, each
one is assigned a typEigure 54sa screenshot of the DraggableStopProps.

8  type DraggableStopProps = {

9 day: number;

10 period: "morning" | "afternoon" | "evening";

11 index: number;

12 stop: StopType;

13 updatesStop: (day: number, period: any, index: number, field: keyof StopType, value: any) => void;
14 removeStop: (day: number, period: any, index: number) => void;

15 toggleNotes: (day: number, period: any, index: number) => void;

16 showNotes: Record<string, boolean>;

17 setSelectedDay: (day: number | null) => void;

18 setSelectedslot: (slot: "morning" | "afternoon" | "evening" | null) => void;

19 setSelectedEntryIndex: (index: number | null) => void;

20 setShowTimePicker: (show: boolean) => void;

21 moveStop: (day: number, period: any, fromIndex: number, toIndex: number) => void;

22 updateStopLocation: (day: number, period: any, index: number, placeData: any) => void;
23}

Figure54 Types for the DraggableStop props

Each prop is assigned a type, which meansvileefor that prop must be that exact type.
C2NJ SEI YLX S GLISNA2R¢ Ydzad oS 2yS 2F GKS adl
items, such as updateStop on line 13, each one having a type. Some of the props return a type
GP2ARES g KAOK rafBnayyfingi KSe& R2 y2i
Next, the actual componenEigure55 shows the component beinigitialised and exported.

25 // Draggable Stop component

26 > const DraggableStop: React.FC<DraggableStopProps> = ({ -

160 }
161  export default DraggableStop;

Figure55 Initialising and Exporting DraggableStop function

React.FC is th®eact Function Componedtt is a TypeScript type which is built into React
itself. What React.FC does is take the type of another prop as its type. In this case, it takes
DraggableStopProps as its type.

1 https://react-dnd.github.io/reactdnd/docs/api/hooksoverview
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Onto the drag and drop functionalityusseDrag and useDrop ateokswhich are used to
create the functionalityFigure 56howsthe implementation for the drag functionality

46 // Setup drag and drop

a7 const [{ isDragging }, drag] = useDrag<DragItem, unknown, { isDragging: boolean }>({
48 type: ItemTypes.STOP,

49 item: { day, period, index },

50 collect: (monitor) => ({

51 ‘ isDragging: monitor.isDragging(),

52 1),

53| 1);

Figure56 useDrag functionality in DraggableStop.tsx

In this snippet, Dragltem and ltemTypes are imported from tiyesfile, which contains

types for each variable throughout the project. isDragging and drag are the return values of
useDrag. Drag is used to target the DOM element; in this case, it is the specific stop the user
is aiming to drag. For a bettaserexperience, isDragging is used to display to the user which
item is being dragged (it is used for styling). Type, item and collect are the three specification
object members being used. Togethdngy take the data from the current stop and set the
isDragging to true until the item is dropped.

55 const [{ isOver }, drop] = useDrop({

56 accept: ItemTypes.STOP,

57 hover(item: DragItem) {

58 if (!ref.current) return;

59

68 // Only handle items from the same day and period
61 if (item.day !== day) return;

62

63 const dragIndex = item.index;

64 const hoverIndex = index;

65

66 // Don't replace items with themselves

67 if (dragIndex === hoverIndex) return;

68

69 // Call moveStop to handle the actual array movement
7€ moveStop(day, period, dragIndex, hoverIndex);
71

72 // Update the index for future drag operations
73 item.index = hoverIndex;

74 }s

75 collect: (monitor) => ({

76 | isOver: !!monitor.isOver(),

77 1,

78 1)

Figure57 useDrop functionality in DraggableStop.tsx

Figure 5&howsthe useDrop function, which works in a similar style to the useDrag. The first
fAYyS A& GKS NBUGdNYy AiGSYa F2NJ dzaS5NR LD bSEGE
is the callback function when the item is hovering over another item, this eeavitems are

restricted to be dropped in one area (within the same period, line 61). Collect updates the
state of the entire component, which determines whethen item is being dragged over

another item.
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Ref€are used to get the reference of the exact item that is currently being dragged. useRef
is a React hook to be able to get the DOM element of the current item, which is then used in
the DnD functionalityFigure 58 showthe ref being initialisegwhich isthen utilised in the

div (Figure 59)

42 ‘ const ref = useRef(null);

Figure58ref initialisation

<div
ref={ref}
className={ mb-2 p-2 relative ${isDragging ? 'rounded-xL border border-muted' : ''} ${isOver ? 'rounded-xL bg-muted ' : "‘}'}

FigureSQref being utilised in the main div element

Next,this component is imported into the create and edit pages, where it gets lodjethe
necessary parameters are passed wh#re functionalityis carried out. The screenshut
Figure 60shows the loopingdraggable stop in those pagekhe first lineis a mapfunction
which loops through an array of the time period (morning, afternoon and evenamg) for
each of those, the draggableStop is created. dtmponent receives all the necessary prop
values (line$37to 551) Earlier in the sprint, ivas explained what each one does.

535 {data[period as keyof DayType].map((stop, stopIndex) => (
536 <DraggableStop

537 key={stopIndex}

538 day={Number(day)}

539 period={period as keyof DayType}

548 index={stopIndex}

541 stop={stop}

542 updateStop={updateStop}

543 removeStop={removeStop}

544 toggleNotes={toggleNotes}

545 showNotes={showNotes}

546 setSelectedDay={setSelectedDay}

547 setSelectedSlot={setSelectedSlot}

548 setSelectedEntryIndex={setSelectedEntryIndex}
549 setShowTimePicker={setShowTimePicker}

550 moveStop={moveStop}

551 updateStopLocation={updateStopLocation}

552 />

553 D)}

Figure60 Looping the DraggableStop component in Creet@Edit pages

Other componentswere created thatwork similarly to thiswhich can be viewed in the
GitHub repository, such &leanltinerary.tsXDateRangePicker.tgndItinerarySummary.tsx

While working on the calendar in theateRangePicker, | ran into issues with the version
incompatibility. Originallywhen creating this functionality, all was welthroughout the
development of the rest of the application, thewgere issueswith the calendar. The ShadCN
calendar is built on top of reactay-picker (aReactlibrary), andthe latest version(9.6.3)is

not entirely compatible with the latest version of React (version. 19)s not completely
broker the functionality of the calendar work&ut the design of the calendar has changed,
and it cannot be changed at dlkried to find out how it stopped working, but there is no new
information on this. | chose to leave the calendar the way it is because it still woikst it
does not look the way | intended.
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Sprint 3

Goal

The goafor this sprintwas to get theGoogle APIs to work. This included the PlacesiAdPh
map to displayThe Places ARrovides all the names and locations of placHsese detad

will be used tanark thestops on a mam the ItineraryMapView.tsxt o display a map, ihust
be loaded firstfor that, a scriptis requiredto load the map once across the entire application.

Loading Google Maps

Google Maps services provide a JavaScriptwith is being used here to load the map in
the applicationFigure 61is thecode that checks if a mapalready loadedn the application

s » TS loadMapsAPLts > [@] loadMapsAPI

1 export const isGoogleMapslLoaded = (): boolean => {
2 return (

3 typeof window !== "undefined" &&

4 window.google !== undefined &&

5 window.google.maps !== undefined

6 )

7 h

Figure61 Function to check if map is already loaded

This code snippet returns a Boolean value (True or Fafs®) checking if a map is loaded.
These conditionsheckif the map'sAPI is already loaded so,do not loadit again.

Next isa Promise whichis anasynchronous operation that will eventually complete (either
successfully or with an error). In this cagewill store a reference to the loading process
which means thait can keep track of whether the API is currently being loaded, return the
same Promise to multiple callers (preventing duplicate loading)raedt this reference if
loading failsFigure 6hows the loadPromise being initialised.

9 let loadPromise: Promise<void> | null = null;

Figure62 loadPromise initialisation

Finally, the actual loadMapsAPI function is showfigure 63 Line 11in this Figure shows
the functionthat returns a Promise.
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11 export const loadMapsAPI = (): Promise<void> =» {

12

13 // return existing promise if its already loading

14 if (loadPromise) return loadPromise;

15

16 // return immediately if already loaded

17 if (isGoogleMapsloaded()) {

18 | return Promise.resolve();

19 ]

28

21 loadPromise = new Promise((resolve, reject) => {

22

23 // script element

24 const script = document.createElement("script”);

25 script.src = “https://maps.googleapis.com/maps/api/js?key=§{process.env.
NEXT _PUBLIC GOOGLE MAPS API KEY}&libraries=places,marker”;

26 script.async = true;

27 script.defer = true;

28 script.id = "google-maps-script”;

29

30 // loading events

31 script.onload = () => resolve();

32 script.onerror = () =» {

33 loadPromise = null;

34 reject(new Error("Google Maps API failed to load"));

35 I

36

37 document.head. appendChild{script);

38 1

39

40 return loadPromise;

41 };

Figure63loadMapsAPI function in loadMapsAPI.tsx

The comments explain what the first two conditions (lmes 13¢ 19). Next, the actual
Promise ignade to handle the asynchronodgadingprocess.A script is made to handle
complex features of thapplication (the map)Lines 2428 create the script that initialises the
map by getting the URL (including tipgivate key and librariesplacesand markers for the
map), async and defer improve performandeetter UX) and lastly the id is necessary to be
able to reference thiscript elsewhereFollowing are the event handlers on lines @B5.
Onloadresolves the Promise, onerror resets loadPromise to null and rejects the Promise with
an error.Finally, line 4@&dds thescript element to the document's head, which starts loading
the JavaScript API.

Places API

PlacesAutocomplete.tsis the file that autocompletes the input of the user whenever they
enter a destinationFirst the function checks if a map is already loaded or; mdien it is
loaded the Places API is initialispathich is shown in Figui@4.
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45 try {

46 const autocomplete = new google.maps.places.Autocomplete(inputRef.
current, {

47 fields: [ 'formatted address', 'geometry', 'name’, 'place id'],

48 componentRestrictions: { country: 'ie' },

49 s

50

51 autocomplete.addListener( ‘place_changed', () => {

52

53 const place = autocomplete.getPlace();

54 console.log("Selected place:", place);

55

56 if (place && place.geometry && place.geometry.location) {

57 const placeData = {

58 name: place.name,

59 address: place.formatted_address,

60 location: {

61 lat: place.geometry.location.lat(),

62 Ing: place.geometry.location.lng()

63 s

64 placeld: place.place_id

65 };

66

67 if (onChange) {

68 ‘ onChange(place.name || "');

69 ]

70

71 console.log( "Formatted place data:", placeData);

72 onPlaceSelect(placeData);

73 > } else {--

75 | 1

76 s

Figure64 Places API initialisation in PlacesAutocomplete.tsx

Thisdtry statement runs the Autocomplete function. It takes in the input from the user and
once the user selects one of the options, the data is returned, such as name, address, location

and placeldlines 58 to 64)

Next, this component is imported into DraggableStop.tsx sihisesAutocomplete input is in
every stop Figure 65lisplayshow this component is being used.

96% <PlacesAutocomplete

97 : value={stop.name}

98% onChange={(value: any) => updateStop(day, period, index,
99 : onPlaceSelect={handlePlaceSelect}

198% placeholder="Enter Location”

101 | />
Figure65 PlacesAutocomplete Component in DraggableStop.tsx

'name ', value)}

Once the valuehanges, the user is presentedth adrop-downlist of placesshownin Figure

66.

o )

Dublin Ireland

Dublin Airport (DUB) Dublin, Ireland

+ Dublin Airport County Dublin, Ireland

Dublin Castle Dame Street, Dublin

Dublin Port Dublin, Ireland

owered by Google
Moo P Y g

Figure66 Example of Places APl autocompleting text
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Itinerary Map View

Thiscomponent displays the map with all the markers gmitich comes from the database
when the user has creatednaitinerary (provided they use the autocompleted places
otherwise it will not work since there are no location coordinates to be placed on the map).

Figure 6 8howsthe marker.AdvancedMarkerElementhich is used to create markers on the
map. It is a constructor that is providedthe library.

3 consi newMarkers = allStops.map((stop, index) => {
if (!stop.location) return null;
// Create marker
const marker = new google.maps.marker.AdvancedMarkerElement({
position: stop.location,
map: map,
title: stop.name
s
139
140 // Add info window to show details when clicked
141 const infoWindow = new google.maps.InfoWindow({
142 content:
143 h
144 <div>
145 <strong>${stop.name}l</strong>
146 <br:Day %{stop.day}, &{stop.period}
147 ${stop.time ? “<br>Time: ${stop.time}” : "'}
148 ${stop.notes ? “<br>Notes: ${stop.notes}™ : "'}
149 </div>
15@ )
151 s
152
153 marker.addListener( ‘click’, () => {
154 | infoWindow.open(map, marker);
155 DN
156
157 return marker;
158 }).filter(Boolean) as google.maps.marker.AdvancedMarkerElement[];

Figure67 Initialising marker for the map

Whilefirst creating these markers, google.maps.Marker[] was used, but as of Febrifary 21
2024, it was deprecated. It was recommended to use théaipate
google.maps.marker.AdvancedMarkerElement, but at this point, the map still did not work.
The error said to include the Mapld otherwise, the AdvancedMarkerElement will not work.
After finding themapld in the Google Map®nsole and adding it to my code (Fig&®,

this fixed the problem, and the makers worked perfectly on the map.

mapId: process.env.NEXT_PUBLIC_GOOGLE_MAP_ID || undefined

Figure68 Mapld required for Map to work
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Sprint 4

Goal

This week's sprint focused dmnctionality, such as being able to op#e itinerary in Google
Maps and downloadthe itinerary to PDFAnother major goal is to create a chatbot which
allows the user to communicate withabout the trip.

Chatbot

services.ts integrates with Google's Gemini Al model (1.5 Flash). This file creates the prompts
for the chat. One of the most important functions is to be able to send a message. This
function is displayed in Figu®.

83 // https://ai.google.dev/gemini-api/docs/text-generation?lang=node#generate-text-from-text

84 // Send a message to the Gemini model and get a response
85 export async function sendMessage(message: string, tripContext: TripContext) {

86 try {

87 const systemPrompt = generateSystemPrompt(tripContext);

88 const model = genAI.getGenerativeModel({ model: "gemini-1.5-flash" });
89

90 const result = await model.generateContent([systemPrompt, message]);
91 const response = result.response;

92 // console.log(result.response.text());

93

94 return response.text();

95 } catch (error) {

926 console.error("Error sending message to Gemini:", error);

97 throw error;

98 }

Figure69 SendMessage function in services.ts

This function receives a message and the trip context. The trip context goes through the
generateSystemPrompt function, which returns the context of the chat for that exact trip.
Next is the model variable that is calling the model in line 88. That medéken used to
create a response, which is stored in response, which is returned to the user as
response.text().

Two other functions generateSystemPrompt and getChatSession are created to make the
functionality. ChatMessage, TripContext and sendMessage are used in the ChatContext.tsx
file.

Google Al Studio provides models that are free to use with certain limitations. The Gemini 1.5
Flash latest release was in September 2024, which is recent enough. It is stable and is able to
complete all the necessary tasks for this projé&egure 70s a screenshot from ai.google.dev

12 of the capabilities of this model.

12 https://ai.google.dev/geminiapi/docs/models#geminl.5flash
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System instructions JSON mode

A
Capabilities Supported Supported

JSON schema Adjustable safety settings
Supported Supported

Caching Tuning
Supported Supported

Function calling Code execution
Supported Supported

Live APl

Not supported

Figure70 Google Gemini 1.5 Flash capabilities

The more recent models are still unstabled experimentalT his is whyhe older, more stable
model was chosen for these task$ieuser should beble to ask basic questions about the
trip,&a dzOK I &8 NB2 K& G2L) o GKAy3a (2 R2 AYy 5dzf Ay

To start the process, a&hat context is required which wraps aroundhe actual chat
component.ChatContext.tsx holds the ChatProvided useChatunctions.

ChatProvider is a function thgtrovides all theparts to the chat such asmessages,
tripContext and more shown in Figurd. Thesestates and functions are needed to display
the starter messageand the context of the chat to the user when they open the chat.

89 const contextvalue = {

20 messages,

91 isLoading,

92 tripContext,

93 setTripContext,

94 sendUserMessage,

95 clearMessages

96 15

97

98 return (

99 <ChatContext.Provider value={contextValue}>
100 {children}

101 </ChatContext.Provider>
102 );

Figure71 ChatProvider return values

A hook is created to be able to access the contgxtkly, displayed in Figuif.

105 export function useChat() {

106 const context = useContext(ChatContext);

107 if (context === undefined) {

108 throw new Error('useChat must be used within a ChatProvider');
109 }

118 return context;

111}

Figure72 useChat Hook

This hook returns the context, if the useChat is not wrapped in the context, it will throw
error on linel08.

The ChatComponent.tsx is where all the elements come together. The ChatComponent and
the button to open that chaarelocated here. sendUserMessage is where the message of the
user gets sent; when a response returns, it gets displayed on the screen.
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326 ‘ ‘ ‘ <ChatButton trip={trip} />
Figure73 ChatButton in the itinerary view page

Figure 73hows how the actual chétutton component is usedlhe entire trip data gets sent
to be able to give all the context possible to the model, sucthaditle, stops, locations of
the stops and more.

Open in Google Maps

The first step is to check if there are any locations to be able to input intt/Rie

11 // Check if there are any stops with location data

12 const haslLocations = Object.values(trip.days || {}).some(day => {
13 return [ ‘morning’, 'afternoon’, 'evening'].some(period => {

14 const stops = day[period as keyof typeof day];

15 return stops && Array.isArray(stops) &&

16 ‘ stops.some(stop => stop.location !== undefined);

17 1)

18 1)

19

20 if (!hasLocations) {

21 ‘ return null; // Don't show the button if there are no locations
22 }

Figure74 Checking for locations in the trip

The code snippein Figure 74s looping through all the days inside the tripis looking for
the stops in each period of the day and is getting the location of each stop, since these will be
used later for thedJRL

Next is theURL. which will determine what the user will land on when clicking the button.
Figure 75s the code displaying the Google MdpRLand how it is handled if there is only
one destination.

69 // Create Google Maps URL with waypoints

70 let mapUrl = "https://www.google.com/maps/dir/?api=1"};

71

72 // If there's only one location, open it as a destination

73 if (stopsWithLocation.length === 1) {

74 const stop = stopsWithLocation[@];

75 mapUrl += “&destination=g{stop.location?.lat},${stop.location?.lng}";

Figure75mapURL and setting a destination

More likely, the user will have multiple destinations in their itinerary, which means all of them
will go into the link. The limitation of the free version is that only 10 waypoints are allowed
(including the origin and final destinatipririgure 76hows howthe first 10 destinations into

the URL.which the user will be able to open in Google Maps.

99 // Add waypoints (Google Maps limit is 1@ waypoints in free version)

100 if (stopsWithLocation.length > 2) {

1e1 const waypoints = stopsWithLocation.slice(1, -1)

102 .slice(o, 8) // Limiting to 8 waypoints (plus origin and destination
makes 1@ total)

103 .map(stop => “${stop.location?.lat},${stop.location?.lng} )

104 Jjoin( '/

105

106 mapUrl += “&waypoints=${encodeURIComponent (waypoints)}";

107 }

Figure76 Adding a max of 10 waypoints to url
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Convert to PDF

To be able to convert to a PDF, the jsPDF library was &$gure 77showsa small code
snippet that shows how theDFcan be created. Line 44 creates a new instance of jSPDF, It is
then possible to add all the information and styling to tiDFoy using methods such as
setTextColour and other similar methods. Due to the huge variety of methods (the jspdf file
has 1460 lines) and the time constraints of the project, Claude (Al model) was used to create
a basic design for the POFhelped get the namesfdhe methods to design thBDHile and

sped up the process of creating this functionality.

43 // Create the PDF document with custom styling

44 const pdf = new jsPDF();

45 const pageWidth = pdf.internal.pageSize.getWidth();
46 const pageHeight = pdf.internal.pageSize.getHeight();
47

48 // Add header with dark emerald green background

49 pdf.setFillColor(5, 102, 54); // #@56636 - Dark emerald green
50 pdf.rect(@, @, pageWidth, 30, 'F');

51

52 // Add title

53 pdf.setTextColor (255, 255, 255); // White text

54 pdf.setFont( 'helvetica’, 'bold');

55 pdf.setFontSize(24);

56 pdf.text(title, 20, 20); // Left aligned

Figure77 Creating and designing itinerary PDF in generateTOPDF.tsx

The way the trip information is accessed is withcument.getElementByldThe element
which contains the actual trip in the itinerary view page had@of dtinerary-containek.

This allowsaccess tdhe information inside that elemenwhich is used to create thEeDF
Figure78displays how thaelement is accessed.

6 // Get the trip data from the DOM

7 const element = document.getElementById( 'itinerary-container');
8 if (lelement) {

9 console.error( 'Itinerary container element not found');

10 return;

11 }

Figure78 Accessinghe element fromthe itinerary view page
The id is selike this (Figur&9).

<div

id="itinerary-container’

className="px-6 md:w-1/2 overflow-y-auto
">

Figure79 Settingthe elementID
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Sprint 5
Goal

Thisweek'sgoal was to finish up the functionality and desigihthe application. Another
important goal is deployment with Vercel.

ShadCN implementation

Thisopensourcecomponent library is built usingailwind CSSShadCMnablesdevelopers
to use Tailwind on top of their components to restyle them. Alternatively, it is possible to
redesign the component itselhis creates a very good user experience for the developer

ShadCN provides excellent documentation for the@mponents They provide seamless
installation withNext.js there is also an option for manual installation (withilwind CSS
which can be used in oth@rojects (like React Natiyén theoriginal project). To begin using

a componentjt needs to be installed in the termindbr which they provide the command.
Figure 80is an example of how they provide the installation command for any of their
components.

Installation

CLI Manual

pnpm npm yarn bun

npx shadcn@latest add card

Figure80 ShadCN component installation command

After running this command in the terminal of the project itsdlinitially createsa Ul folder,
which will contain all the components. ShadCN provides the source code for every component
it provides This meanthat developers are fre¢o redesign the components.

This component is very powerful because it is possibéltbclasses on top of the component
itself. What is meant by this is displayedrigure81.

P | | 1 1 I 1 I
171%> <Button variant="outline

1747 |  k/Button>

I -

" className="flex items-center gap-2"---

Figure81 ShadCN Button componentestyled
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That is a very simple button component. Adding that dlasseprop to it allows developers
to restyle it directly with Tailwind CSSThis principle applies to all the components.

326 I<Car“c|

327 key={item.id}

328 className="rounded-none -my-[8px] border-none bg-transparent shadow-none flex flex-col md:flex-row w-full'
329 >

337> <Link -

341 </Link>

342 <CardContent className='flex items-center gap-3 w-full md:w-1/4">
343 <CalendarDays className='w-6 h-6 text-primary' />

344 <div>

345 ‘ <p> {startDate} - {endDate} </p>

346 </div>

347 </CardContent>

348 %> <CardContent className='w-full md:w-1/4">--

367 </CardContent>

368 <CardFooter className='w-full md:w-1/4">

369 <Button

370 variant="default"”

371 className="md:ms-auto’

372 onClick={() => { router.push( /itinerary/${item.id} ) }}>
373 View Itinerary

374 </Button>

375 </CardFooter>

376 </Card>

Figure82 Redesigned ShadCN card component in the Home page

Thecodein Figure 82s redesigning the card to look like the card in FigiBe

First trip to Wicklow March 19 - March 20 Note: Bring a raincoat! It pro... el Sareene

indias trip to belfast March 18 - March 19 & 0745 % 1030 View Itinerary

Figure83 Cards displaying created itineraries

Since this application works on both mobile and desktbp design process took a whdee
to the responsive design.

ShadCNisethe OKLCHormat for their theming. When | wasvorking withjsPDF, there was
an error due to theOKLCHormat not being recognised, which is why it was necessary to
create thedesign for thePDHrom scratch

Deployment with Vercel

Sincethis was not the first deployment to Vercel, it was a straightforward proddss project
deploysusingthe GitHubrepository, which means that any time there is a new push to
GitHub, there will be a new deploymeiuilt automatically by VercelThe link to the
application?is available publicly.

B https://buckle-up.vercel.applitinerary
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Conclusion

This section has covered most of the building process for the applic&iom to the time
constraintsof this project, the sprints were veigptense As mentionedn Sprint 2 most of
the CRUD functionality was possible to move from the original projdath helped speed
up thedevelopmentprocess

Each sprint covered a large section of the applicatidre first sprint set up the authentication
and the backend services withirebase The context provider allows access to the pre
definedfunctions, such as login and logoBl the end of the sprint, it was possibleremister,

log in and log out of the applicatiohe connections to the Firebase Realtime Database were
alsoestablished, which led to the next sprint.

Sprint2 focused on the CRUD functionalityhich went swiftly since the code was moved
from the original projectThe create and update functionalibontains a lot of state since
there are a lot of different types of values being moved arqunath as the time pickers (flight
information and each stop in the itinerarygate pickers (automatically generates the days for
the itinerary),and theitinerary can contain an unlimited amount sfops. Each stop has a
name (Places API), time and notéose stop can bedragged/reorderedaround within the
sameperiod (morning, afternoon and evening)

Sprints 3 and 4ontained the additional APIs fro@oogle, such as Maps and Geminwas

a learning curve trying to set up the map since it is not juserting a map into the
application. The map needs to be loaded (only gnifehe map is loadednultiple times it
causeghe mapto be infinitely rendered. That is why tHeadMapsAPI file has Promise to
check if the map is already loadethe Gemini model integrateglite well,but again due to

the time constraints| did not get the chance to explore more functionafity the chat. It
would be nice to structure the responses better, for example, make bullet points if there is a
list.

The final sprint was focused on redesigning the entire applicaliba.responsive design took
longer than expectedbut considering theshort sprint, | am pleased with the final results.
Deployment with Vercel was swifthey provide good documentatioas well, butdue to
using their servicea few months prior, | remembereithe steps to deploy the application.

To conclude the sprintshis application was completed quite quickly lot was learnt with
the new technologies oNext.js Google Maps Google Gemini and many librarjefr
example reactdnd and ShadCN
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Testing

Introduction

The tests that were undertaken for this application consist of 2 typasctional anduser
testing.

Functional testing is testing the actual code. A framework called Jest was ltseda
JavaScript testing framewariwhich is maintained by Meta (formerly known as Facebook).
Jestis one of the most popular testing frameworks, especially for React applications, due to
its compatibility. It is also popular because it is easy to use and set up. Jest tests if the given
input for the tests comes out with the expected output.

User testingon the other handtests the usabilityThe point of this kind of test is to see what
improvements need to be made to make the user experience as seamless and enjoyable as
possibleThe user will be able to point out any negatesgperiences or confusing interactions.
Based on theesults, improvements are made. At the end of the day, it is about the user since
the application is for them.

Functional Testing
The functional tests that were carried owere the following:

Authentication
DraggableComponent
Map integration
Itinerary display

Chat context

= =4 =4 4 A

The tests use Jest's mock capabilities to simulate dependencies like Firebase services and
Google Maps, allowing isolated testing of component logic. The tests follow the black box
testing approach by focusing on inputs and expected outputs rather thaernal
implementation detailsSince Jess used to test JavaScrjpt does not provide support for
testing DOM elementfor interaction such as button cliclksd component testingFor this

reason, @testindibrary/dom has to be installed tbe able toperform those tests.

Authentication

Authentication is one of the coréeatures since theuser'sdata is protected.The main
functionality is being tested heréog in, log outregistration and the status of each. The status

is crucial to have since it communicates to the user what the problem is. This contributes to
the user experience overallf the user is not able to successfully complete a task without
knowing the problem, they get frustrated and can give arptrying which is a bad user
experience.
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Test Description of Input

No testcase
1 Login Success Valid email and
password
2 Login Failure Invalid
credentials
3 Logout User session
Success
4 Logout Failure Error during
logout
5 Registration  Newuser email,
Success password, full
name
6 Registration  Existing email
Failure
Draggablé€Component

Intuitive Itinerary Planner

Expected Output

Object with
authentication info
Error:"Invalid
email/password”
Void (successful
logout)

Error: "Logout failed"

New user object

Error: "Emalil already
in use"

Actual Output

Object with
authentication info
Error: "Invalid
email/password”
Void (successful
logout)

Error: "Logout
failed"

New user object

Error: "Email already
in use"

The draggable stop component is one of the key features oftiherary creation process.
That component contains a few buttons, two of which only contain icons (notes and delete).
Theresponsiveness of those components is being testdoky are being tested to validate
the functionality and mimic how the user would interact with theAnother reason to test
these is thatwhen clicking these buttonsit correctly triggers the appropriate callback
functions with the right parameters (day, period, and index).

Test Description of

No
1

Input
test case

Delete Button
button

Click orthe notes
button

Notes Button

Click orthe time
button

Time Button

30.04.2025

Click orthe delete

Expected Output

removeStop
functioniscalled
with the correct
parameters
toggleNotes
functioniscalled
with the correct
parameters

Actual Output

removeStop
functioniscalled
with the correct
parameters
toggleNotes function
is called withthe
correct parameters

Time picker setup Time picker setup

functionsare
called

functionsare called
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ChatContext
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The chat functionality is wrapped inchat context; without it, it will not work.Here, the
contextsetting message handling, and error handling

Test Description of  Input
No test case
1 Initialisation New ChatProvider

2 Setting Context Trip context data

3 Sending
Message
4 Error Handling Network error

User message text

Map integration

Expected Output  Actual Output
Empty messages, Empty messages, n
no context context

Welcome message Welcome message
with user name with user name and

and trip trip
Alresponse Al response
message message

Error message Error message
displayed displayed

Themap is another core feature of the appince there were issues with the map functionality
before, | found it important to testt properly. Loading of the map is crucial, and multiple
mapsloading is problematic. This tests if the map is already loaded or if it needs to be loaded.

Test Description of  Input

No testcase

1 Already Loaded Maps APIsalready
loaded

2 Loading Maps API not
loaded

30.04.2025

Expected Output  Actual Output
Immediate
resolution

Script element
createdwith correct
attributes

Immediate
resolution

Script element
created with
correct attributes
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Itinerary display

This sectiortests the different states of theata loading from Firebase. Like, if the user is
authenticated or not and if there is data to be fetched or not. Thialsoimportant for user
experience sincéhe user gets clear feedback of the situation, if they are unauthorised or
there areno itineraries to bedisplayed.

Test Description of  Input Expected Output  Actual Output
No testcase
1 No User Unauthenticated Redirect to signn  Redirect to sigan
state page page
2 Loading Authentication in Loading indicator  Loading indicator
progress
3 Trip Data Authenticated user Tripsaredisplayed Tripsaredisplayed
with correct with correct
information information
4 No Trips No trip data "No Trips Found"” "No Trips Found"
message message

Results Overview

The test results for all of these tests have been successful, dineitossimple nature Mainly
the functionality that interacts with the user has been tested, to give users accurate feedback
to help better understand what problem they have ran in to (if any).

If there was more time, | would havan more tests such as

o End-to-end testing of the creation of an itinerarZreating an entire itinerary and
submittingit to a test database.

o Drag and drop functionalityTest that the dragand-drop reordering of stops
correctly updates the Firebase database.

o PWA offline functionalityTest to see that the application works correctly when
offline and syncs when the connection is restored.

User Testing

Usertesting was completednce the application was ready to be test&kveratests were
carried out to see what improvements needed to be mabieefollowing tasks were carried
out:

1 Registration
1 Creating ashort Itinerary (2 days)
0 Reorder stops within théinerary
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1 View itinerary
o Open Stops in Google Maps
o Downloaditinerary

1 Navigate to the BnBs page and save one
o Open the official websitef that BnB

1 Navigate to likedtems

1 Downloadthe application

1 Open the downloaded application

The two usersvho completed testing for the applicatiomad different backgroundshis was
intentional to have the least amount of bias during testing and to get the most accurate
results possibleBoth users want to stay anonymous, so they will be named User 1 and User
2.

User 1

The first useistech-savvy ancenjoystrip planning.They have tried other appge complete

itinerary planningbut always ended up making a documemtnotes with their plans. After
they found out what kind of testvould be done, they were excited to try it ouBefore the

test beganthe user was informed of the tasks they were about to compl®&etes were
takenthroughout the testto later make appropriate changes to the application.

Tasls
User 1 began the tasks with no problems, and creating the account was very straightforward.
Landing on the itineraries page, the user took a second to scan the page. They noticed that

GKS fFTYRAY3 LI 3IS KIFIR (G2 RAFFSANBYYSOHHzNE 24

YIE@AILGA2Y O0FNIIFYR | ab ySg AGAYSNINEBE Ay
began to fill in the details for the trip. | noticed that they did not take the time to read the
helper text in the box at the top of everyeate page. This is something to think about after
the tests. They proceeded to select 2 days in the calendar, which automatically generated 2
itinerary days for them to fill in. The user took a second to analyse the buttons on each stop
and tested out thenotes button. They continued to add the stops and commented that it was
nice to have the drofglown of places they could select from.

Halfway through the creation, they decided to click on the eye icon on the top right to see the
information they hadcput in already. They added a few stops to their afternoon on the second
day and reordered their days without any problems. After submitting the itinerary, they
immediately located the itinerary they had just created and clicked on it. They double
checked he information and clicked on the markers on the migey were happy to see the
information displayed on the marker. They also stated that more data could be added to it,

-
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such as a link to Google Maps, to be able to navigate to it. They then clicke§ondhh LISY A Y

D223tS alllé¢ odzid2yd ¢KSe& LRAYISR 2dzi GKI G
bottom of the map; make it stick at the same level (as the chat bubble). They continued to
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download the itinerary and opened it to see what information was there. After navigating

ol 01 Ayiu2 GKS LW AOIFIGA2YyE GKS&@ Of AO1 SR (UKS
The user successfully completed the tasks by opening the link and saviihgytsaid that

GKSNBE LINRPolofeée aKz2dzZ R oS | fAy]l G2 GKS a{l @¢
that, they navigated to the Saved Places page and reviewed the items. The user has had
previous experience with PWAs, so they had no difficultydoading the application. The

PWA opened instantly without additional clicks. The user finished the tasks without major
issues.

Conclusion

¢ KS dzaSNXRa 7FSSRdnperpentedlafier ail ®dtingTvest coniplgighe fact

that this user has had experience with these things helpiea point out extra little bits that

can overall improve user experience, such as adding extra links throughout the application
and point out theout of view button (even thoughsaw thathe user did analyse thiéinerary

View page first so they did see the button there, but they chose to point it out anyway.
found this very helpful).

User 2

The second usewvas someone who did not have experieveh these types of applications.
Before the test began, they were explained what this applicatvais for and that the point
of the interview was tgoint out anything they found difficult, confusing, or any negative
experience (because they had not done this type of test befdreg¢y had the list of tasks in
front of themso they could follow at their own pace. Another importahing | mentioned to
them is that there was no timer, so they were freebrowseand look around, but the tasks
were a guide and were advised to complete if possible.

Tasks

Same as the first user, registration was no problem. They examined the page and proceeded
to click the create button in the Hero after reading the text. Unlike the first user, this user
read everything on the card, which helped them proceed with the t@sity the title of the

trip was filled inthey did not enter flight information. When creating the itinerary, this user
had some trouble reordering the stophey tried to put it in a different period of the day
instead of the same period.

An important aspect the user pointed out is that the colour of the delete buttons did not look

red (like most destructive actions/buttons), so they had to look twice to realise that those
buttons would delete the day/stop. After they added a few more sttipthe same periogd

they successfully reordered them. This showed that there should be a clearcustalshow

the user they cannot place it there. This user knew that not all the information needed to be
complete to be able to submit it, since theyedree to come back later and edit it. They found

0KS AGAYSNINE (GKS@& 2dzad ONBFGISR FyR Of AO1 SR
the itinerary, they opened it in Google Maps (they did not check the markers like User 1 did).
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itinerary, so this user needed help to find the button at the bottom of the itinerary itself. After
they navigated back to the home page and looked for the BeB8on, they seemed to use

the process of elimination, | watched their mouse move from one navigation item to another,
then they clicked the discover item. They did not have any problems navigating through the
.y.a LI 3ISo ¢KSe 2 LISy srRandiskved itdfar Bter] They Todnd the €

Saved Places page successfully. When it came to downloading the application, they needed

some help finding the button, which was outside of the application itself. This user was given
an Android phone with the apightion already opened and logged in (using existing

t
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drawer shows up when using it. They easily installed it then.

Conclusion

This user had a few extra struggtesoughout the application, but again, they were helpful
since the issues were fixezhd the application became moreserfriendly. The userstated
after the test that the application wasasier to navigate than a lot of other websites they
have tried to useandthey ended up happwith participating.

Conclusion

In the best case scenaritesting 48 people would have been ideal, but tiroaly allowed for

two tests Both users completed all the tasks that were given tonthéhe first user
observantly flew through the tests since they have a lot of experience with technology and
have an interest in plannin@his user was able to point out minor but important details that
were fixed once all results are analysed propefifie seconduses & Y2 NB 2F |
test since theyhad never used similar technology beé& so their feedback was crucidlhe
followingimprovements were made:

Different create buttong NavigationandHero sections

Placement of the "Open in Google Maps" buttpmake it stick like thehat button
Add a link to Google Maps within map markers for direct navigation

Add a link to "Saved Places" in thescover pages

Improve visual feedback for reordering stops

Make destructive buttons red

Make the Download button more discoverable

= =4 =4 4 -4 -5 -9

One of the most important things about this application is the simplicity of creating an
itinerary. Both users had a good overall experieraoe provided constructivéeedback
which is aimedt improvingthe overall user experience.
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Project Management

Introduction

Throughout this section, the management of the entire project will be discu3seziphases

begin from theproject proposalto the requirements design, implementation and testing.
The SCRUM methodologyll be discussed based on the project phases. Alongsidettieat

management tools will baliscussedand how they were usedvithin the project. The

reflection willhighlight thedifficult challenges faced and what was learnt from them.

Project Phases

The project phases will be discussed in detail. As mentioned earlier imilementation
section, the original project was intended to be built in React Native before the switch to
Next.js The original project'4 is half built and most of the functional requirementsare
completed The proposalas created fothe original project, but the final product does not
match the proposal. Thigill be discussed throughout the next few sections.

Proposal

In total, two proposals created for this project, one at theginning ofSemester 1 and an
updated proposal in Semester 2.

The first proposal was intended to build a mobile application in React Native using MapBox.
Throughout the months of November and December 2024, multiple attempts were made to
get MapBox to work as intended, but since MapBox stopped official support &mt Rative
applications (it became a communisypported library), the map did not work. MapBox
support was contacted, and many baakd-forth emails have been sent. The staftre very
willing to help in any way they could, but it was not needed sinceggddaps was the next
solution.

The second proposal was adjusted after thierim presentation, which took place at the end

of January with botrsupervisors. That proposal aimed to build a React Native application
which allows users to create an itinerary and save it to the local device. As the development
began for this project and the map integration kept failing, the decision was made to switch
to Next.jsmid-March. The basic idea of the project stayed the same; the user gets the same
application, but the build of the application hesanged.

1 https://github.com/AgnePK/majoproject
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Requirements

Research was don® collect the requirements for the projecBimilarapplicationswere
studied to get an understanding of whhinctionality is available for users. The reviews for
those apps were alsceviewedto assesghe user experience of the applicatioRersonas
were another important stegn creating the functional anaon-functional requirements
Becky and Jacksd@proto-personasplayed a huge role in the creation thfeserequirements
since the goal was to fix thgaroblems.Onceall the requirements were established, a use
case diagram was created to visualise how the personas would usefdsaess.Feasibility
was the last step beforne design phase begaNumerous libraries claimeid be compatible
with React Nativeso thedesign phase commenced.

Looking back on this part of the project, more research should have gone into the
compatibilityresearchof the Expo framework and React Native librarié¢hile building the
original project, an ejectior(this means the application was no longesing the Expo
framework and was bare React Nafiveras done to test if that was the problem
unfortunately, this did not help.

Design

The design phaseonsisted of 2 parts: Program design and User Intertiesegn. Theools
planned to be used in the project were listed and organjskatabase designs were created,
and a general process was designed to get a better understanding of how the application will
work (from a user's perspective).

Multiple LinkedIncourses were completedn paper prototyping, displayed in Figus4.

Linked ] Learning Linked ] Learning

UX Foundations: Prototyping UX Design: 6 Paper Prototyping

Course completed by Course completed by
Nov 27, 2024 ot 06:50PM UTC - 41 minutes 10:21AM UTC - 24 minutes

Top skills covered

Db in DB in

Figure84 LinkedIn courses on Paper Prototyping

These courses helpade better understand thébenefits of creating paper prototyping when
developing/designing an applicatioRaper prototypes were made for thariginal project
displayed in Figur85. These were not in théser Interface Desigsection because these
wireframes do notccurately represent the final result of the project
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