Orbit: AWeb Application Exploring Alternative Expressive
and Accessible Web Design

Emma Ann Hynes

N00222012

Supervisor: Stefan Paz Berrios

Second Reader: John Montayne

Year 4 2025-26
DL836 BSc (Hons) in Creative Computing

Major Project



Abstract

Over the past two decades, the internet has become deeply embedded in our everyday
lives. While early web spaces were often personal, experimental, and expressive, many
contemporary websites and applications now follow increasingly standardised layouts,
interaction patterns, and visual styles.

This project responds to concerns around web homogenisation, centralisation,
algorithmic influence, and the decline of personal expression online. It asks whether
standardisation is an unavoidable result of digital progress, or whether online spaces
can still support creativity, individuality, and user autonomy.

To explore this, | designed and developed Orbit, a responsive web-based application
that allows users to create personalised digital canvases through draggable, resizable,
and customisable components.



Acknowledgments

I would first like to thank my family for supporting me throughout my journey in IADT.
Whether it was driving me to and from my part-time jobs while | saved for a car or
making sure | had enough food to get through the week, | genuinely would not have been
able to complete this course without their support.

I would like to thank my supervisor Stefan Paz Berrios, for his guidance throughout this
project. From the earliest stages of development through to its completion, his advice
consistently helped steer me in the right direction and supported me throughout the
process.

I am also grateful for my friends, those from before college and those | met during my
time in IADT, for their support not just during not just the development of Orbit, but the
entire four years.

I would also like to thank everyone who completed my surveys, tested the application
and gave feedback. Their comments helped shape Orbit into what it is and watching
everyone enjoy using the application was truly the best part of this entire process.

Lastly, | would like to thank my boyfriend, Ryan. His support and encouragement made
a huge difference during the more stressful parts of developing Orbit, such as
uncertainty about the design and bugs during the development process. Thank you for
letting me complain at you, | probably wouldn't have gotten very far otherwise!

Thank you to everyone who was involved in making this happen!



The incorporation of material without formal and proper acknowledgement (even with no
deliberate intent to cheat) can constitute plagiarism.

If you have received significant help with a solution from one or more colleagues, you should
document this in your submitted work and if you have any doubt as to what level of
discussion/collaboration is acceptable, you should consult your lecturer or the Course
Director.

WARNING: Take care when discarding program listings lest they be copied by someone else,
which may well bring you under suspicion. Do not to leave copies of your own files on a hard
disk where they can be accessed by other. Be aware that removable media, used to transfer
work, may also be removed and/or copied by others if left unattended.

Plagiarism is considered to be an act of fraudulence and an offence against Institute
discipline.

Alleged plagiarism will be investigated and dealt with appropriately by the Institute.
Please refer to the Institute Handbook for further details of penalties.

The following is an extract from the B.Sc. in Creative Computing (Hons) course
handbook. Please read carefully and sign the declaration below

Collusion may be defined as more than one person working on an individual  assessment.
This would include jointly developed solutions as well as one individual  giving a solution
to another who then makes some changes and hands it up as their own work.

DECLARATION:

I am aware of the Institute’s policy on plagiarism and certify that this thesis is my
own work.

Student : Emma Ann Hynes

;/'7(\/]8 Y¥1eS

Failure to complete and submit this form may lead to an investigation into your work.

Signed :



0 1= 1 = o 2

FAY o] g Lo )YV N=To f=d g =T o £ PP 3
1. Introduction and ProjeCt CONtEXT ....iuiniiiiiiiiii et e e e e 10
T.1T AIM & OB ECTIVES: ettt e et e e e e e e anaans 10
11T FINALAIM ettt e e e e et e e e e e e e e eeaas 10

I P02 © o 11T o3 A= N 11

1.2 SUCCESS Criteria R SCOPE tuuininiiiiiiiiieii ettt eete e eeteeeneeaeeneeaeaeneaaeaansnns 11
1.2.7 SUCCESS CriterIa evuieniniiiiiie ettt eaeaaee 11
1.2.2 Project Scope and Limitations .....coviiiiiiiiii e 11

2. Research and BacKgroUNnd: ... ..ottt e e e e e e e enens 12
2.1 LIterature REVIBW .....cuiiiiiiiiiiiiiii ettt e e 12
b W IS T 0 1 =Y 7Y o] o] L o= o] o 1= R 12

[ {19]e] o] o JRUR OO TP PP PP PP PP 13
[aES1 =Y =1 £=1 1 o (PPN 14

Yo [UF= T £=1S] o F- o1 TSt 16

I T=T 0 1o 1= PP 17

(076] 0 g1 o =T = 11V ZS RS 10 0 010 g =] V2 PPt 20

2.2 Technical ReSearCh......ccccouiiiiiiiiiiiiiiii e, 20
2.2.1 Frameworks, Libraries and Programming Languages.....c.ccocveviiiiininiinenennnns 20
Front-end frameworks, Interaction and Ul Libraries........cccoceeiiiiiiiiiiiinenninennn.. 21
Development ENVIronment ... e e e e 21
Back-end and Database .........ccoouvviiiiiiiiiiiiiiiii 21
Programming Languages and StyliNg .....c.euviiiiiiiiiiiiiniiiirei et eeeenns 22
Additional Libraries .......ceuviuiiiiiiiiiiiiiii e 23

2.2.2 Key Challenges and Considerations ........coeeeiiiiiiiiininiiiiineniieeeeneeeeenanns 23

2.3 Critical Discussion: Homogenisation of Web DesSign........ccccvvviviviiiiiiininininnen.n. 24
2.3.1 Causes of HOMOGENISAtION.....ciiiiiiiiiii i e e e e e e e re e e aes 24
2.3.2 The Role of Alin Accelerating UX/UI Trends ...coveieiiiiiinineiiniiineneeieeninenenenes 25
2.3.3 Centralisation, Accessibility and Algorithmic Influence........c.ccoveviiineninn, 25
2.3.4 Digital ReClamation . ..c.ciiii i e e e e e e e e ee e e rereaeaeaeeeaaanaaans 26
2.3.5 Resistance and Agency in Web DesSign....cccueiiiiiiiiiiiiininiiiiiieieeeeeeeeereeneeannes 28

N {=To [T =T an [oT L K AN F= 1T RPN 29



3.1 Requirements Gathering ....coiiiiiiiiiiiiiiiie e e e e e e e e e eeaeeeaeae e aaanans 29

3.1.1 Insights from EXisSting Platforms ....ccviiiiiiiiiiiiiee s e e e e e e aes 29
3.1.2USer RESEArCH (SUIMVEY) ueniniiiiiiiiiieee ettt ettt e e e e reee e ae e aans 30
3.2 Requirements MOdelliNg.......cvn ittt e e e eaens 32
T I =T = To ] =T 32
3.2.2 USE CASE IiAIaMIS. . iuiinininiiiiiiiriet ettt eee ittt eue ittt eaeaeenensaesnensaaaasnsaannsnsans 33
3.2.3 FUNCLional reqUIrEMENTS c..uuiniiiiiii et e et e e e e eeaenenns 34
3.2.4 Non-functional reqUIrEMENTS .. ...i it e e e e e e e e ee e eeee e e aaans 35
O B 171 ={ o LR R PP 36
4.1 SYSTEM ArCHITECIUIE . ceuie ittt et e e et e e e e e e saaeanenns 36
4.1.1 UML Diagrams: Structure and Behaviour........c..cccooiiiiiiiiiiiiiiiiiiiiinneeeenen 36
(07e] aq] oo al=T oL &1 BIF=T <1 =] o o [P PPRUPPRN 37
ACTIVITY DIagram ..ttt et e e et e eaeteeneneananeneaeaans 37
4.1.2 Architectural and Design Patterns ....cocoviiiiiiiiiiiiirc e 40
4.2 INterface DeSIGN: cuininii ittt e e e e e e e e ena 40
4.2. 1 WIreframes ..c..ivuiiiiiiiiiiiiii e 40
4.2.2USEIN FLOW ceuiiiiiiiiiiiii e 44
4.2.3 Rationale for UX/UI .....cciiiiiiiiiiiiiiiiiiiiiinici e 45
4.2.4 Design Decisions and Style GUIAE ...c.iuviiiiiiiiiiiiiiiiie e e eeaes 46
4. 2.5 FIZMaA MAKE c..eeeneeiiiei ettt ettt e et e e e e e e e e e e aans 50
4.2.6 High Fidelity PrototyPes . it e e e 54
4.3 PrOCESS DI cenieiiiii ittt ettt e et et e e e e e et e ae e e aans 57
4.3.1 Frameworks, Libraries and System LOZIC ....cveuiuiiiiniiiiiiiiiiniiiiiieieieeeeeeneans 57
4.4 Database DeSigN: .ottt e 58
4.4.1 Entity-Relationship Diagrams (ERDS) ....ceuiuiiiiiiiiiiiiine e eeeeee s 58
4.4.2 Database Design Rationale......c.vuvininiiiiiiiiiii et e e e 62
S (1] o] =10 g =T gk =14 o] o PRSP USSP 63
5.1 Development Methodology and ProCeSS....cccvviiiiiiiiiiiiiiiiiieiiiiiieeeeeeeeeeeneeenaes 63
Sprint 1: 23rd January —6th February ..o 63
0 - | N 63

Key features implemented ..o e e 64

RELEVANCE . ettt ettt st eeaeae e ea et e eneananeneananens 64



Technical Challenges and SolUtiONS ....cuiuiniiiiiiii e 65

(O U] oTo 10 o 1= TP PP PPPPPPRIN 66
Sprint 2: 6th Feb —20th FEDIUAIY ...envniiii e eeee e aes 67
L © 7o - | PPN 67
Key Features implemented .......c.oiiiiiiiiiiiir e e e e 67
0o [ PP 67
Technical Challenges and SOWULIONS ....vuiniiiiiiiii e e 72
L© 11 (o7 0] o 1= N 73
Sprint 3: 20th FED —Bth MaArCh .....eeeee e aes 75
L€ o= | £ PPN 75
Key Features Implemented .....c.ou i e e 75
(O70Te (= (oo U = PP PPPPPPPPIN 76
Technical Challenges and SOWULIONS ....vuiniiiiiiiiiii e eaens 80
L@ 11 (o7 0] o 1= N 83
Sprint 4: 6th March - 20th MarCh......e.eei e e ans 84
G0ALS . e 84
Key Features Implemented .......ouiiiiiiiiiii e e 84
1O 0o [ NPT PPPPPRR 85
Technical Challenges and SOWULIONS ..u.vuiniiiiiiiiiei e e 89
L@ 181 {eT0] o 0 1 PPN 90
Sprint 5: 20th March — 3rd APril... ... e e e s 92
G0ALS . it 92
Key Features Implemented .....c.oeeeiiiiiiiiii et er e e e eaens 93
1070 Lo [ TR PP PP PPRPPPRIN 93
Technical Challenges and SOWULIONS ..u.vuiniiiiiiiiiie e e 96
O 18] (o] o 0 1 PRSPPI 96
Sprint 6: 3rd APril= 17" APl cunieie e e e e aes 97
B0ALS et 97
Key Features and Implementation .....c..ceiiiiiniiiinii e eaens 97
L0 T [N 98
Technical Challenges and SOlUTIONS ....iuiiiiiiiiiiic e 101

0111 {oTo] 0 1 [ THN NN PP PP PRSPPI 101



G0ALS . e 102

Key Features and Implementation ....c.ceveceiiiiiiiieeeeeeeeeeeeeeee e ae e 103

L7 0 o [ PPN 103
Technical Challenges and SOlUtIONS ....iuiiiiiiiiiii e e, 108

L@ U oo T o o 1= PP 108

5.2 Development ENVIFONMENT c. ottt et e et e ene e e eneeneanaans 109

5.3 CONCIUSION etiiiiiiie ittt e e et et e et e eaaae 109

6. Testing and Evaluation:. ..o e et e e e e e e e e e 109
B. T TESTPLAN ettt et a e e 109
6.2 Functional and Feature TEeStING ...cceiiiiiiiiiiiii e e aas 110
6.2.1 Functional ReqUIremMENTS .c.uuiiiiiiiiii e e e eaes 110
6.2.2 Non-Functional REqQUIrEMENTS ....cuiuiiiii i e e eeans 112
6.2.3 ANalysisS Of RESULLS .. uiuiniiiiiiiiiie e e e e e e eeeeaeeeae e e ans 113

6.3 Usability and User TeStiNG . .ccuviiiiiiiiiiiiiiii e e s ieie e ee e e e et eeeeeeeeeeanenaeansasannnes 114
B.3.T USEIrTasKS....ccuiiuiiiiiiiiiiiiiiii e 115
6.3.2User Feedback .....ccueiuiiiiiiiiiiii i 116

6.4 Performance and ResponsivVe TESTING ....vviiiiiiiiiiiiiiiiiiiiieiiiereeteeeeeeeeneeeernenenens 116
6.5 Error Handling and DebUZBEINg......vuin it et e e e e ans 118
7. ProjeCt ManagemeEnt ... .ttt et e e e e e e anans 119
7.1 Agile Methodology and Sprint StrUCTUIE ....c.iviiiiiiii e e aes 119
7.2 Tools for Project Planning and Management .......covuvieiiiiiiiiiiiniiiinieeneeeeeneneans 119
8. Conclusion and FUtUre WOKK: .......cuiuiiniiiiiiiiiii et 121
8.1 SUMMArY OF OUTCOMIES ..eniniiiiiiiiieie et e et e e et e e e e e e e aaaaenaans 121
8.2 Critical reflection on Process and Learning .......ccoeuvieiiiiiiiiiiiiininiiiieincieeneneans 122
8.3 Limitations and Future IMprovements .....ccoeveiiiiiiiiiniiinei e eeneans 123
8.4 FINAl CONCLUSION ..ttt et e e e 123
9. REIBIBNCES ettt 126
LY o] o T=T o Lo 1 GO O OO PP P PP PPPPRRPPNt 129
Appendix A: VisUal RESEaAICH ...c.iuiiiiiii e e e e aes 129
Appendix B: Survey Materials and RESULES ....ccvviviiiiiiiiiiiiiiieiieeeeeeeeeeeeaeeeaanns 129

AppendiXx C: Design EVIAENCE .....vnin i et e e 130



Appendix D: TechniCal EVIAENCE ...c.cuininiiiiiiiiiiin e e e e 130
Appendix E: Supporting Documentation.......ccciviiiiiiiiiiiiie e 130

1. Introduction and Project Context

1.1 Aim & Objectives:

1.1.1 Final Aim

This project aims to explore the homogenisation of contemporary web design and
considers how digital spaces might instead support individuality, autonomy, and
creative self-expression. In recent years, many websites and social platforms have
become increasingly standardised in both their visual language and interaction
patterns. While this standardisation often improves usability and familiarity, it can also
reduce opportunities for personalisation, experimentation and creativity.

In response to this, this project aims to design and develop a responsive web-based
application for desktop that allows users to create a personalised digital canvas through
draggable, resizable, and customisable card components. These components will
support a range of content types, including text, images, GIFs, and links, enabling users
to build a space that reflects their identity, interests, and creative preferences and share
them easily with their friends and family. It will work similarly to a scrapbook or a
pinboard, allowing users to stick what they want where they want.

The project is situated within a broader critique of current web and social media design
practices. It engages with the ethical concerns surrounding addictive interface design,
including the use of dark patterns and algorithmic systems that prioritise engagement
over user wellbeing and autonomy. In this context, the application acts not only as a
functional design outcome, but also as a response to the increasing control that
platforms exert over how users interact, express themselves, and consume content
online.



1.1.2 Objectives

e Investigate the homogenisation of contemporary web design and its impact on
creativity, identity, and self-expression online.

e Examine ethicalissues in modern web and social media design, including dark
patterns, addictive design practices, and algorithmic control.

e Explore the historical evolution of social media and web platforms towards
increasingly standardised interfaces.

e Research how accessibility can be maintained within more expressive and
experimental approach to web design.

e Design and develop a responsive web-based application for desktop and mobile
devices.

e Create a system of draggable, resizable, and customisable components that
support different content types, including text, images, GIFs, and links.

e Provide users with a personalised canvas that encourages autonomy, creativity,
and ownership over their online self-presentation.

e Evaluate whether expressive and visually distinctive websites can coexist with
accessibility and usability.

1.2 Success Criteria & Scope

1.2.1 Success Criteria

The success of the project will be evaluated using functional technical, and usability-
based criteria. The system should successfully allow users to create, customise and
share a personal digital canvas using interactive draggable components.

It should also aim to function responsively across desktop and mobile devices and
support multiple content types without loss of performance or stability.



1.2.2 Project Scope and Limitations

This project is not intended to function as a full social media platform and does not
include features such as algorithmic content feeds, social networking systems, or
content recommendation.

There may also be technical limitations in relation to performance when many
components are displayed on the canvas such as reduced frame rate and slower
rendering.

The application will aim to be fully responsive across desktop and mobile devices and
ensure that the core idea of dragging, resizing and adding components remains across
different screen sizes. However, touch based interaction on mobile requires adapted
gesture handling and has reduced precision compared to the mouse input of a desktop
or laptop, which may cause issues in terms of accuracy.

Finally, accessibility considerations are a priority and will be implemented at a
foundation level, however full use of advanced technology standards such as WCAG
AAA compliance will be beyond the scope of this application

2. Research and Background:

2.1 Literature Review

2.1.1 Similar Applications

To understand how existing platforms support self-expression, content organisation and
visual customisation, a range of similar application were analysed. This helped identify
both successful features and key limitations in current systems and informed the
design direction of the application.

These have been chosen based on how similar they are to the application idea and how
each represent a different approach to organising content, presenting user identity, or
building an online presence.



Kinopio

Kinopio is a visual thinking tool designed by Piri using Vue and Node.js which allows
users to organise ideas spatially through cards, links, and media.

Its main strength is the way it encourages the exploration of ideas rather than structure,
which is more in alignment with how people think. It gives users a flexible space where
ideas can be arranged visually, instead of forcing users into predefined layouts. It is
relevant to this project due to its emphasis on creative freedom and the sense of
ownership users have over how their information is arranged.

However, it is mainly for brainstorming and idea mapping rather than a personal identity
or public facing profile page and as a result, it doesn't address how users might present
themselves or curate a lasting digital presence.

Despite this limitation, Kinopio is still relevant from a technical and philosophical
perspective. In its engineering principles, the creator emphasises performance,
simplicity, and long-term maintainability. For example, the following principles are
highlighted:

“Speed first, perfect later. You shouldn’t need to wait for server requests to complete
before editing your spaces. Because fast software is the best software.”

“Favor easy maintenance. To help you sleep at night choose open technologies that are
widely supported and well documented.”

“Building a foundation for decades. This mindset encourages writing small, simple code
that is easy to re-read in the future.”

These principles influenced this project by reinforcing the importance of responsive
interaction, lightweight design decisions and maintainable system architecture. In
particular, the way cards behave and are designed, which feelimmediate and fluid
served as key inspiration. The persistence of card positions and content across
sessions, combined with the smooth and uninterrupted interaction informed the
decision to implement a similar state preserving card system within the project



Overall, Kinopio directly informed both the interaction design and underlying philosophy
of this project
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Instagram

Instagram is a free social media platform owned by Meta, created in 2010 by Kevin
Systrom and Mike Krieger. It is one of the most widely recognised platforms for online
presentation, allowing users to share images and videos in a unified interface.

Although Instagram supports personal expression, this expression takes place within a
highly standardised system. All profiles follow the same structural layout, and content
presentation is constrained due to this.

An advantage to Instagram is its simplicity and familiarity. The platform is highly
accessible, visually consistent, and easy to navigate, which contributes to its
widespread adoption. However, this ease of use and simplicity is achieved through the
trade-off of reduced user autonomy as users are limited in how they structure their
profile.

Following this, research highlights that unlike traditional media, the platform does not
include natural stopping cues that encourage users to disengage, instead continuously



presenting new content that encourages prolonged scrolling behaviour. (Abrams, 2022).
This design structure leads to users to remain engaged for extended periods without
conscious decision points to stop.

In addition to this, Qiu (2024) argues that social media platforms intensify social
comparison by exposing users to curated versions of other people’s lives, where
success, beauty, lifestyle and popularity are repeatedly displayed. This is particularly
relevant to Instagram, as the platform is built around visual self-presentation and
measurable engagement through likes, followers, comments and views. These features
can encourage users to compare their own lives and identities against idealised online
images. Qiu also highlights the role of algorithmic curation and influencers, who often
become benchmarks of aspiration and success.

This reinforces the idea that Instagram is not only restrictive in terms of design but also
shapes how users perceive and present themselves within digital environments.

Overall, Instagram demonstrates how mainstream social media platforms prioritise
consistency, scalability, and engagement over individual control and expressive
freedom. This directly informed the direction of this project, which deliberately avoids
algorithmic systems and social feeds. Instead, the focus is placed on a user-controlled,
non-hierarchical canvas where individuals have full control over layout, structure, and
presentation.
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SquareSpace

Squarespace is an All-in-One Platform that includes website hosting, domain
registration, and security (SSL) as a part of its subscription plans. It is designed to allow
users to create professional websites, portfolios and online stores without coding
knowledge.

Its strength lies in its high-quality templates, branding options, and accessible editing
tools. The Ul for customising and editing the profile is quick and easy to understand.
However, its customisation still takes place within template-based systems, meaning
the user is guided through a structured design process rather than being given complete
creative freedom.

An advantage of Squarespace is that it balances usability with a degree of
personalisation. A disadvantage is that its templates can still produce formulaic results,
and the experience may feel more curated than expressive.

While it succeeds in making website creation accessible, it also highlights the
limitations of structured template systems in supporting fully open-ended creative



expression. This directly informed the development of this project, particularly the
decision to move away from fixed layout systems in favour of a more flexible, user-
driven canvas environment.
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Neocities

Neocities is a free static website hosting service launched in 2013 by Kyle Drake. It was
designed as a spiritual successor to the 1990s-era GeoCities, a platform that played a
significant role in shaping early internet culture by enabling users to create highly
personal and individually styled web pages.

Neocities is particularly relevant to this project because it reflects an earlier era of the
web where personal expression, experimentation, and individuality were more visible
and less constrained by standardised platform design. Websites hosted on Neocities
often feel highly personal, with designs that reflect the identity, interests, and creativity
of their creators rather than that of a centralised or commercially driven platform. In this
sense, it represents a more decentralised and user-driven approach to web publishing.

However, Neocities is also limited by its reliance on manual web development. Users

are required to have at least a basic understanding of HTML and CSS, or a willingness to
build and maintain their site through code. While this provides a high degree of freedom,
it also creates a barrier to entry for users who want expressive control without technical



complexity. In addition, the platform is restricted to static websites, meaning it does not
support server-side functionality such as databases or backend systems.

Overall, Neocities highlights the tension between creative freedom and accessibility. It
demonstrates the value of open web spaces while also exposing the limitations of code
dependent creation.

This influenced the direction of this project by reinforcing the need for a system that
supports expressive freedom and individuality, but in a way that remains accessible
without requiring technical expertise.
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Additional Neocities examples were collected to identify common patterns in personal
web expression and used as visual inspiration. A wider set of examples is included in
Appendix A.




Comparative Summary

The comparative analysis of existing platforms highlights a clear gap between creative
freedom, usability, and accessibility in digital systems.

Kinopio provides a flexible, spatial interface that encourages creativity, but is not
designed for identity focused or public-facing expression.

Instagram prioritises ease of use and consistency but constrains creativity through
standardised layouts.

Squarespace offers structured design tools that enable polished outputs, but remains
template-based, which can restrict users from further experimentation.

Neocities supports strong individuality and digital independence, but requires
technical knowledge, which limits accessibility for users with no coding experience.

Overall, these platforms demonstrate a trade-off between control, creativity, and
accessibility, with no single system achieving all three effectively.

In response, this project aims to combine the flexible interaction model of Kinopio with
the independence associated with Neocities, while avoiding the template constraints of
Squarespace and the controlled nature of Instagram. The resulting system focuses on a
canvas that aims to prioritise user autonomy, creative freedom, and personal
expression.

2.2 Technical Research

2.2.1 Frameworks, Libraries and Programming Languages

To identify an appropriate technical stack for the project, research was conducted into
front-end frameworks, interaction libraries, backend services, and supporting
development tools. The final stack was selected based on the project’s specific
requirements: node-based interaction, persistent user generated content,
maintainability, and flexibility in visual design.



Front-end frameworks, Interaction and Ul Libraries

An early technical decision involved choosing between React and Svelte for the front
end. Svelte was considered because of how lightweight it was and through research it
was found that it was good for building small interactive interfaces. However, React was
ultimately selected because it offered reusable components, worked well with
typescript, would scale well as the project developed, had broader community support,
and a greater range of third-party libraries relevant to the project.

Initial experiments were carried out in both React and Svelte, with these comparative
explorations documented in the project’s design development materials. This
prototyping process helped confirm that React was the more practical choice for the
final design of the project.

Because drag-and-drop interaction is central to the project, research was also
conducted into libraries that could support movement and interactive placement. The
two main candidates were dnd-kit for React and SvelteDnD for Svelte. Since React had
already been chosen as the preferred front-end framework, dnd-kit became the more
appropriate option.

Development Environment

Vite was selected as the main development environment for the application. This
decision was based on its fast development server and lightweight setup compared
with other build tools. For a project involving frequent interface experimentation and
iterative development, this improved the speed of testing changes and reduced friction
during implementation.

Vite also integrates cleanly with React and TypeScript, making it well suited to a modern
front-end workflow. Its simplicity supported the practical needs of the project.

Back-end and Database

Similarly to trying to decide between React and Svelte, Firebase was initially considered
because of its popularity, lightweight setup, and strong support for rapid prototyping.
However, Supabase was ultimately chosen because the project required a relational
data model with stronger control over ownership and access.

Supabase is an open-source "Backend-as-a-Service" (BaaS) platform built on top of
PostgreSQL. The application will store entities such as users, canvas nodes, and
guestbook entries. These relationships are more naturally represented in a relational



SQL database than in a document-based NoSQL structure. Supabase, being built on
PostgreSQL, provided a clearer way to model these relationships and query related data
efficiently. It also offered Row Level Security, which was especially important because
the application needed to ensure that users could edit their own content while
restricting access to other users’ data.

Connects to Connects to

Figure 7 Diagram showing the simple system architecture.

Supabase was therefore a better match for both the technical structure and security
needs of the project. Its open-source nature also made it appealing as a transparent
alternative to Firebase, while still providing many of the convenience associated with
Backend-as-a-Service platforms, including authentication, database hosting, APIs, and
storage.

Programming Languages and Styling

The main programming languages used in the project were TypeScript, HTML, and CSS.
TypeScript was selected as the primary development language because the application
contains multiple interacting parts with different properties and behaviours. In this
context, TypeScript improved maintainability by allowing these structures to be
explicitly defined and checked during development. This reduced the likelihood of
errors as the project grew.

TypeScript was also well suited to React, particularly when splitting the application into
reusable components. As the project became larger, type definitions helped make
component props, state structures, and shared utility functions easier to understand
and manage.

For styling, Tailwind CSS was initially considered and briefly tested. However, it was
later decided against because the project’s interface required a more custom visual
identity than utility first styling supported. Since the application aims to encourages
creative visual customisation, it was important to have more control over the
appearance and theming.



Therefore, CSS was selected over Tailwind because the project required a more flexible
and structured theming approach. Inspiration was also taken from Neocities for this use
of CSS.

Additional Libraries

Several supporting libraries were also selected to address specific needs within the
project.

html2canvas was used to generate a visual snapshot of the user’s canvas for
marketplace sharing. This approach was chosen after experimentation showed that
reconstructing a canvas entirely from database data was slower and did not always
preserve embedded media reliably, particularly content such as YouTube or Spotify
embeds. By capturing the rendered canvas as an image, the system could preserve the
appearance of the page better for previews.

Motion was used to add lightweight animations and transitions throughout the
interface. These animations were not included only for decoration, they also supported
usability by making interactions feel more responsive and by providing visual feedback
during state changes. Given the playful and expressive aims of the application, subtle
animations when changing pages helped reinforce the intended tone of the user
experience.

Lucide React was selected as the icon library because it provides lightweight, scalable
SVG-based icons as React components. This suited the project’s component
architecture and allowed interface controls to remain visually consistent without adding
anything excessive.

2.2.2 Key Challenges and Considerations

Several technical challenges emerged from the chosen direction of the project. One of
the main challenges was supporting a highly interactive canvas interface while keeping
the code and Ul manageable and consistent. As the application allows users to create
and edit different node types, each with their own properties and behaviours, the
system needed a flexible structure that could support variation without becoming overly
complex.



The project also requires a balance between expressive interface design and technical
maintainability. Since the application is intended to support individuality and visual
customisation, the technical stack needed to allow flexible styling, theming and
component variation without compromising the structure, reusability or scalability.

2.3 Critical Discussion: Homogenisation of Web Design

Homogenisation is the process by which different cultures, systems or forms become
increasingly similar. Within web design, it refers to the growing trend of online spaces,
websites and applications looking, sounding and feeling the same.

2.3.1 Causes of Homogenisation

Gorre et AL(2021) identified homogenisation as both a technical and cultural outcome
of modern web development practices. Their study uses a mixed-method approach to
identify large scale patterns of homogenisation. It demonstrates that websites
increasingly rely on similar layouts, typography and navigation due to using the same
frameworks and templates.

Using computer vison to analyse over 10,000 web page images from 2003 to 2019, it
found that page layouts had grown over 30% more similar since 2003, with a sharp rise
past 2007 and continuing until 2016.This sharp rise appears to have begun following the
release of the iPhone, which necessitated a move away from web page focused design
and led to designers adopting responsive design. Designers began using increasingly
similar front end libraries to efficiently support mobile platforms. Goree et Al (2021)
found that the correlation between mobile support and visual similarity is 0.84 and
search engine optimization strategies such as those enforced by Google (e.g., the 2015
"Mobilegeddon" update) pressured the industry to adopt mobile friendly responsive
designs.

2.3.2 The Role of Al in Accelerating UX/UIl Trends

In addition to this the integration of artificial intelligence into web design and
development has significantly accelerated the homogenisation of web design. These



systems rely on large datasets that use existing design patterns and tend to reuse
dominant Ul and UX practices.

Muthazhagu (2024) describe how automated code generation eases the process of
turning ideas and images into web code. One of the major challenges identified is the
requirements for high-quality training models. Al models are primarily trained on a
limited set of successful and common design practices which in turn leads to the
reinforcement of homogenised user interfaces. These underlying algorithms and
training data restrict the diversity and unique outputs leading to everything feeling the
same. Standardisation is a potential, albeit unstated consequence of this level of Al
automation.

This is further backed up by research by Deriba et al (2025) which shows that students
believed Al tools can support accessibility by identifying usability barriers and
suggesting improvements during the design process, but while this can improve
inclusion, accessibility is often treated as a compliance checklist rather than a flexible
design approach. When applied rigidly, accessibility standards unintentionally
contribute to these homogenised designs, which reinforces the same layouts and
interaction patterns across the web

While the integration of Al tools has positively brought advancements within
accessibility. There will always still be a place in the industry for creative minds and
even though Al algorithms excel in automating tasks and finding patterns, they lack
imagination and human judgement. They cannot understand human emotion and can
struggle with understanding abstract situations that require a deeper understanding of
human behaviour. (Baxter, n.d.).

2.3.3 Centralisation, Accessibility and Algorithmic Influence

Accessibility is a key requirement and is widely studied area in modern web design. Itis
important that web content is usable by everyone and adheres to the Web Content
Accessibility Guidelines (WCAG) to create inclusive online spaces. These guidelines
have helped establish a baseline standard for inclusive design and it involves a wide
range of disabilities, including visual, auditory, physical, speech, cognitive, language,
learning, and neurological disabilities. Nielsens usability heuristics have also endured
for similar reasons, with users expecting websites to behave in familiar and predictable
ways. These standards while certainly necessary, their widespread adoption has
encouraged designers to stop thinking outside the box. Gibbons and Jen (2025) highlight
an overreliance on frameworks as undermining developers critical thinking and that



they are falling into what is called the ‘template trap’. This is due to not only a need for
efficiency but also unfortunately laziness with the belief that downloading the latest
framework or Ul components will immediately solve any design issues.

This effect is further strengthened by the increasing centralisation of the internet.
Centralisation is the idea that something is controlled by one entity and with the
internet currently, everything is decided for you. Platforms such as Google decides what
you see, Meta decides what you feel and Amazon decides what you buy. What began as
useful services have evolved into monopiles largely because centralisation is efficient.
It is easier to control, moderate and monetize a unified system than a decentralised one
(Davis, 2025). These large tech companies see our time and attention as their final
frontier. Everything we watch is decided by an algorithm.

An algorithm has no soul, no duty no consciousness. It cannot be moved by art, it
cannot act, and it cannot love. Chayka (2024) discusses this within his book which is a
critique and investigation of this and asks what happens when our cultural and artistic
lives are driven by an algorithm, and your success is curated by how much engagement
you receive.

Kahle (2015) creator of the internet archive discusses the idea of building a "Distributed
Web" that would be more reliable, private, and fun than the current World Wide Web.
The key points being that the current web is fragile, with web pages only lasting about
100 days on average before changing or disappearing. The author believes we now have
the technological capabilities to build a more robust, distributed web and this would
leverage technologies like public key encryption, blockchain, peer-to-peer networking,
and JavaScript running in browsers to create websites that are decentralized and
resistant to censorship or surveillance

2.3.4 Digital Reclamation

In response to the homogenisation of web design and increasing centralisation of digital
platforms, movements have emerged that put an emphasis on personal expression,
decentralisation and user autonomy and most importantly freedom. This research will
be focusing on the IndieWeb movement

The origins of the IndieWeb can be seen as early as 1999. With some of the earliest
evidence being a boycott that was caused by Yahoo! in 1999. Users felt that Yahoo
changing Terms of Service granted them corporate access to the content hosted on the
GeoCities servers and in turn caused a boycott due to users feeling that this threatened
their creative control. (Reynold and Hallinan, 2020)



However, the main IndieWeb movement emerged in the 2010s as a result to a growing
dominance of platforms such as Facebook and Instagram which centralised control
over content, data and identity. IndieWeb co-founder Celik (2014) aimed the movement
as a direct response to these centralised platforms. He mentions that Twitter and
Facebook were the beginning of the downfall of personal autonomy online and the
IndieWeb was a direct response to try bringing the web back to how it was in 2003.
Concerned about the erosion of personal agency, a community of designers and
developers aimed to promote personal websites with domain ownership, and
independent publishing as alternatives (Gillmor, 2014). Central to the movement is the
principle that users should “own their data,” enabling them to control how content is
created, shared, and archived. This ethos reflects a broader desire to preserve the
decentralised and fun culture of the early web, where individuals could communicate
and innovate without seeking permission from centralised authorities (Lindahl, 2025).

The IndieWeb is tied closely to another moment called the weird web or yester web,
which focuses heavily on the early webs aesthetics and embrace experimentation while
rejecting modern interfaces. The designs challenges usability norms by today’s
standards but have a uniquely human quality to them due to their imperfect nature.
They include animated gifs, non-linear navigation and extremely unconventional
layouts. Baker (2022) reflects on the internet from its early personal and community
driven days and how we have lost the ability to close the door on the internet and how a
lot of these movements are a wish to return to a simpler time before the internet was
the force it is today. Many people within the IndieWeb community wish to recapture this
feeling of the early internet.

The Indie web is guided by a core ten principles

1. Own your data.

2. Use & publish visible data for humans first, machines second.
3. Make what you need.

4. Use what you make.

5. Document your stuff.

6. Open source your stuff.

7. UX and design is more important than protocols, formats, data models, schema etc.
8. Modularity.

9. Longevity.

10. Plurality.



It is a series of interlinked personal sites with little commercial value. It’s made up of a
community of people who have created a decentralised social network built on older
web ideologies. It is a hidden subculture that prides itself on being human and personal
(Lindahl, 2025)

This movement does face notable limitations such as user’s needing coding knowledge
or hosting infrastructure which restricts widespread adoption. Reach can also be a
challenge as IndieWeb content generally exists outside of general social media
ecosystems. The majority of the IndieWeb community are participating as a hobby. And
it has no formal organised structure.

2.3.5 Resistance and Agency in Web Design

In recent years, online hubs such as Neocities and Yesterweb have played a centralrole
in reviving the ethos of the early web. Following the IndieWeb principles, it emphasises
small, personal websites where users can exercise and maintain ownership of their own
content. There has also been a growing interest in the IndieWeb across platforms such
as YouTube and Tumblr as members of these communities share resources, tips and
code and help newcomers explore this alternative web. The collaboration fosters a
sense of belonging within the community and they reflect deliberate response to
homogenisation and the issues with centralisation.

Homogenisation in web design is not merely an aesthetic issue. As discussed previously
it emerges from broader structural, economic and technological factors. Centralised
platforms widely adopted design frameworks and Al encourage predictable patterns
that prioritise efficiency and consistency. These benefits are undeniable, such as faster
development cycles and improved usability but have contributed to our current digital
environment that feels overwhelmingly corporate and defined by a lack of unique ideas
and passion. Designers are encouraged to replicate familiar patterns rather than
experiment and economic pressures to reach audiences as quickly as possible and
optimise engagement often reinforces these established conventions.

3. Requirements Analysis:

3.1 Requirements Gathering



3.1.1 Insights from Existing Platforms

As identified in Section 2.1.1, existing platforms such as Neocities, Kinopio, and
Squarespace highlight a consistent gap between creative freedom and accessibility in
digital systems. This analysis, combined with research into the homogenisation of web
design and the project’s focus on user autonomy directly informed the system
requirements for the proposed application.

3.1.2 User Research (Survey)

Expanding on the research done previously, a survey was conducted to gather
perspectives on self-expression, customisation, and the current sentiments online
amongst peers and potential users of the application. The purpose of the survey was to
better understand whether potential users felt constrained by existing online spaces
and whether there was interest in a website with a more personalised and editable
environment. 22 responses were gathered.

Do you feel that the current internet or mainstream platforms restrict your ability to express yourself
or your creativity?

22 responses
Yes, strongly 8 (36.4%)
Somewhat 9 (40.9%)
Not really 5(22.7%)

Not at all 0 (0%)

Figure 8 Survey Response demonstrating feelings of platform restriction



What is your current sentiment about the internet?

22 responses

Exciting / Inspiring 10 (45.5%)

Neutral—0 (0%)
Fun / Relaxing 5(22.7%)

Overwhelming / Stressful 13 (59.1%)

Repetitive 8 (36.4%)

Distracting / Time -Consuming 15 (68.2%)
| really dislike how toxic comm... 1(4.5%)

All of the above 1(4.5%)

Figure 9 Users current feelings surrounding the internet

These findings supported the inclusion of features such as theme customisation,
flexible layout editing, and draggable components. It was also found that many users
felt that the internet currently felt frustrating and overwhelming.

Out of these themes what would you be likely to use?
22 responses

Minimalism (Light or Dark Mode) 15 (68.2%)

Early Apple/ IMAC Theme 6 (27.3%)
Colours (Pink, Blue, Yellow, etc.) 13 (89.1%)
Retro (60's, 70's, 80's) 9 (40.9%)
Old Desktops (eg. Windows XP... 12 (54.5%)
Newspaper Article 4(18.2%)

Galaxy / Space 4 (18.2%)

0 5 10 15

Figure 10 Theme choices

“Most people using social media as their portfolio have to adhere to trends and audios
that the algorithm will push rather than create something unique from scratch. Often |
think the truly most creative people get lost in the algorithm”

Anonymous Survey Response



Additional screenshots documenting the survey can be found in Appendix B.

3.2 Requirements Modelling

3.2.1 Personas

A persona is a fictional representation of a typical user of a system. Personas support
the design process by helping developers and designers consider real user needs,
goals, behaviours and frustrations rather than designing only from their own
assumptions. As Dykes (2025) states, personas help product teams empathise with
users.

For this project, three personas were created to represent different potential users of
the application. Each persona focused on a different use case, including creative self-
expression, casual profile customisation and sharing content with others.

Persona 1 Project ORBIT
Photollllustration N .
Dean Cahill
Job / Role -
Musician
Tagline/Quote
Background | Values 1 (LOW) 5 (HIGH)

Professionsl
Un-experiencec-

| Goals
What job(s) do they want or need to get done? How will we know they were successful?
Create a unique, expressive Dean is an independent musician building an

portfolio page online presence
Pains _ Gains
What current pain (problem) do | experience? Describe what would be a great outcome for me?

I ebisite Boiiders . Creative freedom

- Full control over visual layout

. Adigital space that reflects personality|
- Easy sharing of a single link

ted coding knowledge
What do they need to do differently?

Update content easily Embed music

What consequences are caused by these? How might | measure a great outcome?

- Uses a more generic website - Dean can create and publish his
builder instead, costs money page without external help
+ Online presence feels less + He successfully embeds music
authentic A
and visuals

+ Reduced engagement from fans He feslsthe f hi
« Frustration with digital self- + Hefeels the layout reflects his

presentation artistic identity

Figure 11 Persona #1

Additional Personas can be found in Appendix C.



3.2.2 Use case diagrams

A use case diagram is a visual modelling tool used to show how users, or actors,
interact with a system and the main functions the system provides. It helps describe
system behaviour from the user’s perspective by showing the actions users should be
able to complete within the application (Atlassian, 2025).

For this project, the use case diagram was used to identify the main interactions
between users and Orbit, including registration, login, canvas editing, publishing,
marketplace browsing and how users would interact with the different components.

Orbit Use Case Diagram
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Figure 12 Use Case Diagram



3.2.3 Functional requirements

Functional requirements were needed to define what Orbit should do, while non-
functional requirements were needed to define how well it should work. This helped
turn the project idea into a clear set of features that could be designed, implemented,
and tested.

This ensured that Orbit was designed as a real software system with different features,
not just a visual design.

Function Why? Priority
The system shall allow users to create an To ensure each user has a
account, log in, and securely authenticate private account and their

canvas data is linked to
their identity

The system shall provide each user with a To give every user their
personal canvas upon login. own editable canvas
The system shall allow users to create and To support creative
use different components expression through

different content types
such as cards, images and
different embeds

The system shall allow users to drag and To give users control and
reposition components freely on the canvas allow them to design the
canvas freely

The system shall allow users to resize cards To let users adapt
components to fit different
amounts of content and
layout styles

The system shall allow users to edit the Support customisation
existing components at any time after and usability.

creation

The system shall automatically save the To ensure user work is

position, size and content of all components | persistent and not lost
so that the canvas is restored when the user during a refresh or logout
returns

User Security (Passwords Hashed in the To protect user accounts
database)
The system will allow users to delete Allow users to remove

components from the canvas unwanted content




Users will be able to swap between multiple Support personalisation Med
pre-designed themes at anytime without requiring users to

design themes manually
The system shall support both desktop To make the application Med
interactions (mouse) and mobile interactions | usable across different
(touch) devices and screen sizes
The system will allow users to upload their To encourage community- | Med
canvas to a shared market based creativity
The system will allow users to upload their To allow smaller reusable Med
card components to a shared market designs to be shared

without requiring users to

share and entire canvas
Users will be able to remove their canvas's To give users control over Med
visibility at anytime privacy and whether their

canvas is publicly

accessible
The system will allow users to full screen To provide a better view Med
their canvas when working with

multiple components
Components z-index can be changed To allow users to control Low
whenever. layering when

components overlap
Users will be able to change canvas colour Increase personalisation Low
and background and make canvases feel

visually distinct.
Users will be able to wipe their canvas and To allow users to quickly Low
restart. reset the canvas without

deleting the whole

account.
Export functionality for card components Allows cards to be reused, | Low
(JSON) backed up and shared.
Users can preview other users uploaded Visual to help users decide | Low
canvas/cards on the marketplace before downloading.
Users can download and use other users Community creativity. Low
uploaded canvas/cards on the marketplace
Users can update personal information To allow users to keep their | Low
(Pronouns, Avatar and Email, Password and profiles accurate,
Username) personalised and secure.
Users can upload MP3 files Further personalisation. Low




3.2.4 Non-functional requirements

Function

Why? Priority

The system shall be designed to be usable
by individuals without prior coding
knowledge, and that all core interactions
can be performed intuitively

The application is aimed at
creative self-expression, so
users should be able to
build a canvas without
needing technical skills.

The system shall provide a baseline level of
accessibility, including readable typography,
colour contrast and keyboard actions

Ensures the interface is
easy to read, navigate and
interact with for a wide
range of users.

The system shall not constrain users to fixed
templates or predefined layouts, allowing
unrestricted arrangement of components
within the canvas

Central to the projects aim
and justification.

The system shall maintain smooth
performance during typical usage, including
the creation, manipulation, and rendering of
multiple interactive components

Smooth performance is
needed so dragging and
resizing is not frustrating.

The system shall provide a consistent
interaction model, ensuring that core
behaviours remain consistent

Consistency helps users Med
learn the interface more
quickly, similar actions
should perform the same
across all nodes.

The interface shall be full responsive and
adapt across both desktop and mobile
devices

Allow user to access and Med
view application across
different devices.

Smooth animations and transitions while
loading pages

Adds polish, but not Low
essential to core-
functionality.

The system shall function consistently
across modern browsers such as Chrome,
Firefox and Edge

Browser compatibility Low
ensures users are not
restricted




4. Design:

4.1 System Architecture

4.1.1 UML Diagrams: Structure and Behaviour

According to Atlassian (2025), a UML (Unified Modeling Language) diagram is a visual
representation of a system that shows how different software or business components
interact. UML diagrams help organize complex ideas into clear, structured visuals.

The structural diagrams were useful as they showed how the major parts of the
application were organised, while behavioural diagrams were used to show how users
interacted with the platform and how their actions would cause the system to respond.

Components Diagram
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Theme Manager \

Media Upload / Embed Handler
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(Giphy Search)

Figure 13 Components Diagram

Activity Diagram



Two activity diagrams were created to represent the behaviour of the system’s main user
flows. The first models the canvas interaction flow, showing how an authenticated user
logs in, edits their canvas, saves changes, and triggers updates to the backend
database.

The second models the marketplace flow, showing how a user interacts with
marketplace content, such as browsing items, selecting a card/canvas, and completing
a download or upload action. These diagrams were useful in illustrating how user
actions move through the system and how the platform would respond at each stage.

Canvas Activity Diagram
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Figure 14 Canvas Activity Diagram
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Marketplace Activity Diagram
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Figure 15 Marketplace Activity Diagram



4.1.2 Architectural and Design Patterns

Orbit was designed using a component-based architecture, which is well suited for
React development. This approach allowed the interface to be turned into smaller
reusable elements such as cards, modals, MP3 and a theme selector. This component-
based structure supported iterative development as it allowed for adding individual
features which could be changed without requiring major changes to the application.
Reusability was a key design principle as inspired earlier by Kinopio.

The system was also structured around separation of concerns between the frontend,
backend, and persistence layer. The React frontend was responsible for rendering the
user interface and handling the interaction logic. Supabase then provided the
application with authentication, database storage and file handling.

The canvas editor section followed an event driven interaction model. User actions
such as dragging, resizing and changing themes would all trigger state updates and Ul
feedback. This was essential as it supported an immediate and satisfying visual
response

4.2 Interface Design:

4.2.1 Wireframes

A wireframe is a basic blueprint or skeletal outline of a website, app or digital product. It
is usually created during the early stages of the design process and focuses on layout,
navigation and essential interface elements rather than final colours, branding or
detailed graphics (Kushwah, 2025).

Low-fidelity wireframes were initially sketched on paper to explore the basic layout,
structure and user flow of Orbit without focusing on detailed visual design. These early
wireframes helped define the placement of key areas such as the canvas, toolbox,
profile view and marketplace.



Figure 16 Initial Concept

ChRD> —>  bhernih
o <RD 15 ZprH

tugs [ ysoN s T AR

hcads |

Vv EoiT IsoN
sa o'\J Jso
i e T rend)

L eI /\,,‘,

ENERVC  (aRD . i
i NEO(\J Q 6%y /

GEER o coim
e E)Solﬂ u
froess . Tmet ) d’laﬁ(
(

, D% AND  PRop - o




, =]
]QQFl'pojlb-jAzﬁé§v/fL.-> aimed at afinks —

2 e

othes

1 COQ?O(KFG'—_’

. %{a/z/wz_ ]
L ogebstarted with a caen |

—————————— \

A : —_— — 1
s eveeyanG Floating T |
77 DRAGGARLE l

S\r\é;mS anaMMAke)

Figure 17 Initial Concept #2



[ Export N mMovg shakmj Ammation

4

| WiINDOWS 98 T —
| el
\l/“'\ovE @ . - . =
e 4~
! EIEH.; £DIT coLours + FoNT Pop out hover
¢ (9 | bt e ADD BORDER, navbar
: , ,‘zu | CAm BE IMAGE ,GiF toolbox
| [
Lo : thak will
————— - - -— = - contain
ooom |
My name 15 foapg !/ I Components

|
|
| « 23

years oLo
| ¢ She/her
L
|
1

\ _
= ]
1 | /\_/\'.I: .
l v [ ]
Iz R =g~ | Boxes con
______ - /LI - o er
Lk Meow ART About & s
I . T —— IMAGES |
TRANSPA&ENT
WiLL BF
USEaNAME
USE WiINDPowsS 93 1coNS DomaN <
- ™ yst
LA 7] X1« o
EXpoT  gor C__ rezize
Y TENOR API  for 3.?5 , users can also uPload their \

N

0\»(\
TOOLBOX SIDERAR |
° ExPorE CARDS to JsoN L=
pop out N EDITVIEW

NOT VISIRBLE OTERWISE

. Bao\<3r0uw0 CAN BE CHANGED )\(l [Theme ] / HP3 ]

~Y CAN RE 1MPOR1-ED/E><Por(:e'cl.

o E luc :
rabedls |MAGE GIFS
© 3 set themes £
N:qam://5f7/ ketI'o} Imac Links 5 :25
TEN():{?

&l OE$kaF i

will change EVERGTHING .

Figure 18 Wireframe

Additional images documenting wireframes can be found in Appendix C and on Miro.



4.2.2 User Flow

A user flow is a visual representation of the path a user takes through a website or
application to complete a task. It shows the sequence of screens, actions and decision
points involved in the user journey. User flows are useful in UX design because they help
designers to see the process from a user’s perspective. (Visily 2025)

For this project, user flows were created to plan how users would move through Orbit’s
main features, including registration, login and using the canvas.

| FLOW

5 — ThEME V|
WELCOME,
+
Mour |
Doma, v
wiLL be
Usemome..
website
JOIN l LOG-INl
\_\7 L
, /
\, HOMEPACE | -> a2l \[
Y REGISTER portfolio EDIT
VERY SIMpLE ' =
- =
WELCOME To
\youfr EDIT
Spack !
( IMace ’
3 DRAGGABLE CARDS
> SmaAcL WALLTHROUG
EOIT ' L
oom [themes v ®
= it ki v
E(»culbl
& Ccad
hwerm
A« 5\de\a<1(3r
<~ | macE || GIF
‘ "toolbox'
| DRAG+
| ot | gk
| —T

Figure 19 User Flow #1
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4.2.3 Rationale for UX/UI

The user interface and experience were designed using established usability principles
to ensure that Orbit was intuitive and accessible. A key influence was Nielsen Norman
Group’s usability heuristics, which were used to guide decisions around clarity,
feedback, consistency and user control. These principles were particularly relevant
because the application relies on interactive editing, drag-and-drop movement and
user-generated layouts. Therefore, users needed clear feedback when adding, moving,
editing or deleting components.

Theme-aware design was introduced to support accessibility, comfort and personal
expression across different viewing conditions. Since Orbit planned to have several
visually distinct themes, the interface needed to allow users to switch styles without
disrupting the layout or usability of the application. This was achieved through a CSS
variable based theme system, where colours and interface tokens could change while
the underlying structure remained consistent.



Visual hierarchy was also applied to make key actions and controls easy to identify.
Buttons such as save, publish, marketplace, delete and edit were positioned
consistently and given clear visual emphasis. This helped guide users through the
editing process and reduced confusion, particularly when using the toolbox or
contextual menu controls.

Overall, the UI/UX design aimed to balance creative freedom with usability. While the
project intentionally challenges rigid template-based design, it still uses clear well
documented interaction patterns and consistent controls.

4.2.4 Design Decisions and Style Guide

The visual design of the system draws heavily from early graphical user interfaces and
interaction design history. A major influence was the work of Susan Kare, whose
iconography for early Apple systems helped define how digital interfaces communicate
meaning through simple, symbolic visuals. Kohlstedt (2018) highlights how Kare’s
designs translated complex digital functions into approachable visual symbols, while
Cesarato (2023) discusses how her work helped make early computer interfaces feel
more human and accessible. This influenced Orbit’s use of icons, nostalgic interface
references and visually expressive themes.
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Figure 21 Early Mac Icons. Reprinted from Kohlstedt (2018).




Building on the digital reclamation and IndieWeb concepts discussed in Chapter 2,
these principles informed the design direction of the system, particularly in relation to
user autonomy, customisation and interface flexibility. Rather than forcing users into a
fixed template, the interface was designed around a freeform canvas where users can
arrange, layer and personalise content.
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The Archive
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Figure 22 Initial name ideas.

The name Orbit was chosen to represent the idea of a personal digital space. Each
user’s canvas acts like their own small universe. The application went through many
different names before landing on the name Orbit

A consistent colour system was developed using modern theming principles. Bell
(2024) discusses how modern CSS theme systems can be built through reusable
foundations, allowing visual styles to change while keeping the underlying structure
consistent. This informed Orbit’s use of CSS variables, where colours, backgrounds and
interface tokens can change between themes without breaking layout or usability. This
will be further discussed in chapter 5.

Building on from this, the theme system was one of the main design decisions used to
support Orbit’s concept of expressive digital spaces. Instead of presenting the
application through a single interface, multiple themes were created to give users
greater control over the look and feel of their workspace. This directly supports the



project’s aim of resisting visual homogenisation by allowing the same functional system
to take on different visual identities.

These were the themes that were selected for Orbit:

e Default
e Orange
e Lime
e Blue
e Pink

e Macintosh 1984
¢ Windows 98
e Terminal

The Macintosh 1984, Windows 98, and Terminal themes were influenced by earlier eras
of computing and web culture. These themes connect directly to the project’s research
into digital nostalgia, early interface design, and the more experimental visual identity of
the pre-standardised web. They were included to show how historical visual styles can
be reinterpreted within a modern application. The correct fonts for each theme were
also used. Default themes and colour themes all had a corresponding light and dark
mode in line with modern accessibility standards.

Typography was selected to support readability across different devices. Clear, legible
typefaces were prioritised so that headings, controls and content could be scanned
quickly. The visual style also drew inspiration from music and CD album artwork,
particularly Blur’s The Great Escape.

Button and interactive element design was guided by usability principles, particularly
Nielsen Norman Group’s usability heuristics. Interactive elements were designed to be
consistent, predictable and responsive, with clear hover and active states. In the CSS,
shared classes such as .btn helped ensure that buttons looked and behaved
consistently across the application

upload remove

Figure 23 Button Design.

Modal designs were kept minimal and focused so that user attention remained on the
task. This supported error prevention and reduced distraction during important actions
such as publishing, marketplace submission or wiping the canvas.
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Figure 24 Modal Design.

Consistency across pages was maintained through reusable components and
structured layout rules. This helped users transfer knowledge between different parts of
the system without needing to relearn interface behaviours, improving the overall
usability of the application.
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4.2.5 Figma Make

During the design phase, Figma Make was used as an exploratory tool to overcome
design blocks. Rather than using the generated outputs as final designs, the tool was
used to compare alternative interface layouts, styling approaches, and component
arrangements against my own design direction. This helped identify which parts of the



interface were working well and which areas needed refinement, particularly in relation

to layout clarity, visual hierarchy, spacing, and consistency.

Figma Make was therefore used as a supporting design aid, not as a replacement for the

design process.
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Figure 27 Figma Make Mac 1984 inspired card design.
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Figure 28 Figma inspired Mac 1984 theme designed by me.
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Figure 29 Figma inspired Mac 1984 theme designed by me.

Further research using Figma Make can be seen within the Al log in Miro.



4.2.6 High Fidelity Prototypes
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Figure 30 Initial Homepage Design in Figma.
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Figure 32 Initial Canvas Design in Figma.
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Figure 33 Initial Canvas Design with Toolbox in Figma.




4.3 Process Design:

4.3.1 Frameworks, Libraries and System Logic

The system was built using React and TypeScript, with React responsible for rendering
the user interface and managing component state. This was suitable for Orbit because
the application is made up of many reusable interface components, such as canvas
nodes, toolbars, modals, theme controls and marketplace cards.

Orbit uses Supabase as its backend platform. Supabase is an open-source Backend-as-
a-Service platform that provides a hosted PostgreSQL database, authentication, file
storage, APl generation and Row Level Security. This made it suitable for the project
because it allowed the application to store user accounts, profiles, canvas data,
guestbook entries and marketplace content without requiring a custom backend server.

The drag-and-drop canvas system was implemented using dnd-kit. This library was
used to make toolbox items draggable, allow existing nodes to be repositioned, and
provide drag overlays for visual feedback. The canvas logic distinguishes between new
components dragged from the toolbox and existing nodes already placed on the canvas.

html2canvas was used for marketplace preview generation. When a user submits a
canvas or card to the marketplace, the relevant HTML element is captured as an image,
converted into a PNG blob and uploaded to Supabase Storage. This allows marketplace
items to show a visual preview as well as storing the reusable template data.

The application also uses custom utilities and hooks to keep repeated logic organised.
These include helpers for theme application, signed image URLs, sound feedback,
authentication state, embed URL conversion and canvas boundary clamping. This
helped keep the main canvas logic more manageable and made repeated behaviours
easier to reuse across the system.



4.4 Database Design:

4.4.1 Entity-Relationship Diagrams (ERDs)

The database design went through several changes during early development. Initially,
the ERD separated each canvas component into its own table, with different tables
planned for cards, images, links and other component types. However, this became
unsuitable as the canvas system developed because each node needed to share
common properties such as position, size, z-index and ownership. Creating a separate
table for every component type would have made the system harder to maintain and
extend.
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Figure 34 ERD #1



The final design uses a more flexible structure centred around a canvas_nodes table.
Each node stores shared data such as id, user_id, type, X, y, w, h, zand props. The type
field identifies which component should be rendered, while the props field uses JSONB
to store flexible node-specific data. This was useful because different node types
require different attributes. For example, a text node may only need text content, while
an image node needs a file path and name, and a card node may contain a title,
description, buttons and embedded blocks.

Core relationships such as users, profiles, canvas nodes, guestbook entries and
marketplace items are modelled relationally, while flexible component content is stored
inside JSONB fields.

props jsonb |
{“title":"Guestbook","symbol_default":" %" |
{"text":"Meowth","color":"#be58be","font |
{"bg":"#HHH", "text"."#2e2e2e", "title™."Ne |

{“url":"https:#jyocplrgnwxkdoemnyju.sup |

Figure 35 How props work in the database.
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Figure 38 Final Database in Supabase

4.4.2 Database Design Rationale

A relational database was selected because the application relies on clear
relationships between users, profiles, canvas nodes, guestbook entries and
marketplace items. Each user owns a profile, each profile can have many canvas
nodes, and marketplace or guestbook data must be linked back to the correct user.
Using PostgreSQL through Supabase allowed these relationships to be modelled clearly
and securely.



Foreign keys were used to protect data consistency. For example, canvas nodes and
profile data are linked to the authenticated user ID, meaning all user generated content
must belong to a real account. This reduced the risk of invalid data being stored in the
system.

Supabase Authentication also simplified user management. Instead of manually storing
passwords or creating a custom user system, Orbit uses Supabase’s built-in auth.users
table. The application then references each user through their unique UUID. This
improved security because password handling, session management and
authentication were managed by Supabase rather than being built manually.

SQL tables also made querying and persistence easier. Canvas nodes could be loaded
by filtering by user_id, public profiles could be found using a unique username, and
marketplace items could be queried separately from user canvas data. This structure
made it easier to save, load, update and delete content consistently across the
application.

5. Implementation:

5.1 Development Methodology and Process

The system was developed using an iterative, sprint-based methodology across two-
week development cycles. Each sprint had a goal, planned features, and a review of
technical challenges. This allowed the project to develop gradually from research and
design into implementation, testing and then adding the final touches.

Progress was documented through GitHub commits, screenshots, videos, Figma files
and Miro notes.

Sprint 1: 23rd January — 6th February

Goal

This initial sprint focused on establishing how the application would be structured. This
involved the visuals of the application, the supporting research to justify this project and
the technical foundation.



Key features implemented

e Initial wireframes and user flows were designed on paper.

e Similar applications were researched to inform the project requirements.

e User survey findings were reviewed to support design decisions

e Visualthemes and layout ideas were explored in Figma and Figma Make

e React, Typescript and Vite were selected for the front-end.

e Usability heuristics were researched to guide interface decisions.

e Susan Kare’s interface and icon design work was researched to support the
project’s visual direction.

e A smalltest prototype was created to explore how dnd-kit handled draggable
interaction.

e The GitHub repository was configured for version control.

e Personas created to define the target users and user needs.

Relevance

PS C:\Users\ehyne\Desktop\FINAL PROJECT EKIIZU> npm create vite@latest portfolio-builder

> Select a framework:

a variant:

> Use rolldown-vite (Experimental)?:
No

> Install with npm and start now?
Yes.

< Scaffolding project in C:\Users\ehyne\Desktop\FINAL PROJECT EKIIZU\portfolio-builder...

> Installing dependencies with npm...

Figure 39 Installing React with Typescript using Vite

Sprint 1 was primarily a research and design sprint rather than a coding sprint. The main
output was the visual and structural foundation of the application, including Figma
wireframes, user flows, personas, theme exploration, and research into similar
applications. This work is discussed in more detail in the previous chapters, butitis
included here because it directly influenced later implementation decisions, including



the use of a draggable canvas, reusable node components, and the theme based
interface.

Emma

-VITE_SUPABASE_URL!;
a.env.VITE_SUPABASE_ANON_KEY!;

ant (SUPABASE_URL, SUPABASE_ANON_KEY);

supabaseClientts

Figure 40 Supabase connection.

The initial React and TypeScript scaffold was created using Vite, including the early
component structure and development environment. The database and front-end were
also connected at this stage, establishing the foundation for persistent user data later in
development.

Technical Challenges and Solutions

The project initially became delayed because a clear design direction had not yet been
solidified. The challenge was creating an interface that felt expressive and customisable
while still being realistic to the project's timeframe. This was addressed through further
design exploration in Figma, Figma Make and Miro.

Research into Ul designers such as Susan Kare, similar applications, and Indie Web
examples helped guide the visual direction of the project. Figma Make was also used to
explore how a drag-and-drop system could work visually and how it could remain user-
friendly. Figma was then used to test different theme options on the application
structure, including themes suggested through survey feedback. This can all be seenin
previous chapters.

Once the design direction became clearer, a small React prototype was created to test
how dnd-kit handled draggable interaction. This helped confirm that the chosen
technical approach was feasible before the full canvas system was implemented.
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Figure 41 React prototype to test dnd-kit, no back-end connection at this stage.

Additional screenshots documenting this development process can be found in Miro.

Outcome

By the end of the sprint, the project had a clear research base, personas, initial user

Tools
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New Image

Font:

Chicago

Color:
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flows, wireframes, selected visual themes, a chosen technical stack, a working

React/TypeScript/Vite scaffold and an early dnd-kit test prototype.

@ localhost:5173/canvas

|My First Card

hey, testing

Figure 42 First working test of the application.



Sprint 2: 6th Feb — 20th February

Goal

Design and implement the initial back-end structure required to support user accounts,
canvas ownership and persistent data. This was extremely important as each user's
canvas would need to remember what they added to the canvas and where they were
placed.

Key Features implemented

e Refine ERDs and planned the database structure.

e Set up Supabase authentication, database tables and Row Level Security
policies.

e Replaced the original single cards table idea with a stronger relational structure.

e Implemented the profiles and canvas_nodes tables.

e Connected user-generated data to Supabase auth.users.id.

e Ensure user authentication works as intended

e Added early drag-and-drop persistence for canvas cards.

e Implemented username-based public profile routes instead of ID-based routes.

e Added database-level username uniqueness.

e Beganimplementing theme switching, persistence and public viewing.

e Canvas components persisting in database

Code



id", user.id
ascending:

if (error) {
console.error(error);

Figure 43 How nodes load from the database.

The main code focus was connecting front-end user actions to persistent Supabase
data. Canvas elements were stored in the canvas_nodes table, with fields for the node
type, position, size, rotation, layering, and props. When a user loaded their canvas, the
application queried the nodes associated with their account and reconstructed the
layout on the front end.
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CREATE OR REPLACE FUNCTION public.handle new user()
RETURNS trigger AS %3
BEGIM

INSERT INTO public.profiles (id, email)

VALUES (MEW.id, NEW.email);

RETURM MEl;
EMND;
%% LANGUAGE plpgsql;

BT T SR "R, R R NTI SR

11 CREATE TRIGGER on_auth_user_created

12 AFTER INSERT ON auth.users

13 FOR EACH ROW

14 EXECUTE FUNCTION puhlic.handle_new_user(jd

Figure 44 PostgresSQL trigger for unique usernames.

User profiles were also connected to authentication. Instead of manually creating a
separate users table, the application uses Supabase’s built-in auth.users table. A
PostgreSQL trigger was added so that every new authenticated user automatically
received a matching profile record. This helped fix issues where the application could
crash after registration if a profile did not yet exist.
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font-family: My
line-height:
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--bg-card:
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Figure 45 CSS Variables for default theme.

.auth-pa
min-hei
display
place-items:
padding:
background: var(--bg-primary);

color: var({--text-primary);

Figure 46 Example of CSS variables in use.

A second important code focus was the theme system. The ThemeProvider stored the
active theme in React state, while the theme selector allowed users to change it. The
selected theme was saved both locally and in Supabase, then applied to the root HTML
element using a data-theme attribute. This allowed CSS variables in the :root theme
blocks to restyle the interface without hardcoding colours into every component. For
example, components can use var(--bg-primary), meaning the Ul is not fixed to one
colour set and instead reads from the reusable theme tokens.
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Figure 47 Giphy feature in Supabase Edge Function

After card persistence was working, the first media features were introduced. The Giphy
search feature was implemented using a Supabase Edge Function. Instead of calling
the Giphy API directly from the React front end, the user’s search query was sent to the
Edge Function. The Edge Function accessed the Giphy API key securely through
Supabase environment variables, requested matching GIF results from Giphy, and
returned the results to the front end in real time. This allowed users to search for GIFs
while preventing the APl key from being exposed. The selected GIF URL was then stored
as part of the canvas node data so it could persist when the canvas was reloaded.

const hydrated = awai

Figure 48 HydratedImageUrl which converts Supabase storage paths into usable images URLs.



User image uploads were implemented using Supabase Storage. When a user uploaded
an image, the file was stored in a Supabase storage bucket, while a stable file path was
saved in the database as part of the relevant canvas node or profile. This separated the
uploaded file itself from the database metadata and avoided storing large image files
directly in the database.

Hydrated image URLs were then used when loading the canvas or profile. Instead of
relying only on a saved URL, the application used the stored Supabase file path to
generate a fresh displayable image URL. When canvas nodes are loaded from
Supabase, the returned node data is passed through hydratelmageUrls() before being
stored in React state. This function checks for image nodes and converts their saved
Supabase Storage paths into usable image URLs. The hydrated nodes are then saved
with setNodes(hydrated), allowing uploaded images to appear correctly after the page
is refreshed. This approach also helped avoid issues with temporary or expired image
links, as the permanent value stored in the database was the file path rather than the
generated display URL.

Technical Challenges and Solutions

The first challenge was the original database design. The initial plan used a single card-
based table with JSON fields for media, buttons, and layout data. Although this was
flexible, it made the system harder to query, scale, and secure. This was solved by
moving to a more relational structure using separate tables for profiles, canvas nodes,
and later interaction-based features. This is discussed in more detail in Chapter 4.

One issue was that the selected user theme did not persist correctly after the canvas
was saved. This happened because the theme initially only existed in local state,
localStorage, or the DOM. When another user visited the public profile route, the app
did not know which theme belonged to that profile, so it fell back to the default styling.
This was solved by saving the selected theme to Supabase as part of the user’s profile
data, allowing the public view to load and apply the correct theme.

Another challenge was ensuring that user data was secure. Row Level Security was
enabled so users could only access or modify their own canvas data. This meant
security was enforced directly at database level rather than relying only on front-end
checks.



SQL Editor & X

alter table public.profiles

1
2 add constraint profiles_username_unique unigque (username);
3

Figure 49 UNIQUE constraint for username field.

A further issue was public profile routing. The application originally used user IDs in
public URLs, but this was changed to usernames to make profiles easier to access and
share. To prevent duplicate usernames causing routing conflicts, a UNIQUE constraint
was added to the username field in the profiles table. Enforcing this constraint at the
database level ensured that each user had a distinct public identifier and improved data
integrity.

Hydrated image URLs were also added because uploaded image nodes were failing to
display after the canvas was refreshed. This happened because the database stored the
stable Supabase Storage path rather than a browser ready image URL. Hydration solved
this by converting stored file paths into fresh displayable URLs when the canvas loaded.
This avoided issues with expired signed URLs and made image persistence more
reliable.

Outcome
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Figure 50 Canvas at the end of Sprint 2.

By the end of this sprint, the application had a secure Supabase back-end, automatic
profile creation, username based public profile routing, early canvas persistence,
embedded media support, GIF support through the Giphy API, and a theme system that
could persist user selected themes across both the canvas edit and public views.



Sprint 3: 20th Feb - 6th March

Goals

The main aim of this sprint was to get the core functionality working, such as the
components being drag and drop. At this point, cards, gifs, and images were saving and
persisting in the database as node types. A marketplace system was also implemented.

As basic features were working, Figma designs were revisited. The design off this
application was a large part of its identity so it was crucial that it was consistent and
strong

Key Features Implemented

e Implemented the core draggable canvas system using dnd-kit.

e Added YouTube embed nodes.

e Added guestbook nodes, including a guestbook table in the backend.

e Expanded canvas customisation with canvas backgrounds.

e Added user profile pictures, with image data persisting in the database.

e Improved the editing system for canvas components.

e Added more card customisation, including extra font options and components
inside cards.

e Added a transparent label component.

e Added full screen canvas functionality.

e Added a more detailed home view, toggled through a slider.

e Added background particles

e Reworked the main visual themes and improved font colour contrast where text
or images were difficult to see.

e Beganimplementing the marketplace feature, allowing users to upload a full
canvas template or a single card design.

e |dentified image issues in the marketplace feature, meaning it remained
incomplete at this stage.

e Planned further work on the marketplace and user profile section.

o Fixed React Router SPA routing issues for deployment.

e Hosted the project on Render and tested the production build.

e Improved mobile view after hosting and testing the app in a production
environment.



Code focus

DnaContext
onDrag5tart={onDragstart
agEnd={ onDragEnd

onDragCancel={onDragCancel

Figure 60 DndContext for dnd-kit.

The main code focus of this sprint was the drag-and-drop movement system using dnd-
kit. The DndContext acted as the wrapper for the draggable area and provided access to
the drag event lifecycle, including when a drag started and ended. During dragging, the
node’s actual x and y values were not immediately changed in the database. Instead,
CSS transform was used to move the node visually, which made dragging feel smoother
and more responsive. When the drag ended, the final position was calculated and saved
to Supabase.

const style: Re ies =

position:
left: node.x,

top: node
zIndex:

Figure 62 CSS Transform during node movement.



vent: DragEndEvent) =>
= event;

r(active.id);

Figure 63 DragEnd after node movement.

Each node in the database follows a structure similar to:

Figure 64 Node rendering
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Figure 65 Different node types and how they look when they render on the canvas.

The type field controls which component is rendered on the canvas. For example, when
node.type === "card", the application renders the CardNode component. All nodes are
rendered within the canvas container, which keeps interaction limited to the workspace
area. This helped prevent components from being placed outside the canvas and made
the editing experience more controlled.



SQL Editor

create table if not exists public.guestbook_entries (

id uwuid primary key default gen_random_uuid(),

owner_user_id wuid not null references auth.users(id) on delete cascade,

node_id uuid not null references public.canvas_nodes(id) on delete cascade,

symbol text not null default "*°,

1
2
3
4
5 author_user_id uuid not null references auth.users{id) on delete cascade,
6
8
i)
2 name text,

11 message text not null,

13 created_at timestamptz not null default now()

16 create index if not exists guestbook_entries_owner_idx
17 on public.guestbook_entries(owner_user_id);

12 create index if not exists guestbook entries_node_idx
on public.guestbook_entries(node_id);

create index if not exists guestbook entries_created_idx
on public.guestbook_entries(created at desc);

Figure 67 Guestbook entries SQL and RLS Policies creation in Supabase.

The guestbook required a separate backend structure because guestbook entries were
not simply visual canvas nodes. A guestbook node exists on the canvas, but each
message needed to store additional information, including the message content,
author, owner with profile connection, and timestamp. This allowed messages to be
linked to the correct guestbook and displayed again when the profile was viewed.

The marketplace feature was also planned and implemented during this stage. Due to
being unsure how to implement the marketplace without breaking the existing database
structure, ChatGPT was used to help reason through the database design. A description
of my existing tables was provided along with a description of what the marketplace
was expected to do. Provided code was then taken and changed to suit. This process is
documented on Miro in an Al log.

The marketplace allows users to share either a full canvas template or an individual
card design. When a user chooses to send an item to the marketplace, the application
saves the item into the marketplace_items table in Supabase. Each marketplace item
stores information such as the creator’s user ID, item type, title, description, preview
image URL, public status, and payload data.

The payload is important because it contains the reusable structure of the shared item.
For a full canvas, the payload stores the canvas settings, including canvas width, height,
background colour, background image path, and selected theme, as well as an array of
canvas nodes. For a card template, the payload stores the card node’s type, size, and
props. This means the marketplace does not only save a screenshot of the design, it
also saves the data needed to recreate the item later.
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Figure 68 SanitizeNodeForMarketplace which removes temporary values before sending to database.

Before saving a canvas to the marketplace, each node is cleaned using
sanitizeNodeForMarketplace(). This removes temporary values, such as signed image
URLs, while keeping useful information such as the image path and node metadata.
This was necessary because signed URLs can expire, so saving them permanently
would cause images to break later. Instead, the stored path can be used to generate a
new usable URL when needed.

Technical Challenges and Solutions
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Payload  Preview

"code": "PGRST284",
"details": null,
"hint": null,
"message": "Could not find the 'author_id' column of 'guestbook_entries' in the schema cache"

Response
—

Initiater  Timing  Cookies

During development, an issue occurred with the guestbook feature where Supabase
returned an error stating that the author_id column could not be found in the
guestbook_entries schema cache. This happened because the frontend query expected

a column that did not match the current database structure. The issue was resolved by

checking the Supabase table schema which used author_user_id. This was a small

issue that took far too long to resolve and was just an oversight due to forgetting what

columns were named in Supabase.



const

.upload(path,

upsert:
contentType: file.type,
cacheControl: ° '

1)

if (uploadError
console.error(uploadError);
return;

data: saved, error: saveErr

id: user.id,
canvas_bg path: path,
updated at: new Date().to

"id", user.id

"id, canvas

)

savekErr
console.error{saveErr);

return;

@

Figure 71 Background image error.

Anissue also developed when saving uploaded canvas background images. The image
file was successfully uploaded to Supabase Storage, but the background path was not
being correctly saved to the user’s profile. The issue was traced to the Supabase update
query, which needed to target the correct profile row using the authenticated user’s ID.
Adding the .eq("id", user.id) condition ensured that only the current user’s profile was
updated with the new canvas_bg path. This fixed the connection between uploaded
background images and persistent user profile data.

Routing issues were also encountered when hosting on Render. The application worked
locally, but refreshing a nested route such as a public profile or marketplace page



caused errors because the server tried to find that route directly. This was caused by the
way single page React applications handle routing. The issue was solved by configuring
Render to redirect all routes back to the main index. html file, allowing React Router to
handle the route on the client side.

Outcome

Overall, this sprint expanded the application from a basic canvas editor into a more
complete system with persistent movement, guestbook interaction, marketplace
sharing, and improved visual design.

By the end of sprint three this is how my database looked:
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Figure 72 Database with Guestbook added.
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Figure 73 Canvas at the end of sprint 3.

Sprint 4: 6th March - 20th March

Goals

The main goal of this sprint was to expand the marketplace, improve user interactions
through modals, allow users to add MP3 audio to their profiles, and implement z-index
layering for canvas components.

Key Features Implemented

e Expanded the marketplace so users could upload full canvas templates and
individual card designs.

e Added a creator page for users to display their shared canvas and cards.

e Used html2canvas to generate preview images of canvas templates and cards.

e Saved marketplace preview image references to the database.



e Fixed marketplace image previews so templates and cards could be viewed
more clearly.

e Prevented components from being dragged outside of the canvas area by adding
aclamp

e Added z-index support so users could layer components correctly.

e Added modal components for improved user interactions.

e Added an MP3 audio bucket in Supabase for storing audio files.

e Fixed anissue where uploaded images were being cut off if they were not resized
correctly.

e Added support for logging in using the Enter key.

e Edited the theme button and fixed the theme dropdown in the toolbox.

e Cleaned up the profile page.

e Improved the detailed home page.

e Fixed CSSissues across the app.

e Improved mobile view styling, especially on the home page.

Code

The marketplace preview system was generated using html2canvas. When a user
shares a card or canvas, the application captures the selected HTML element and
converts it into a PNG image blob. This blob is then uploaded to the market-previews
Supabase Storage bucket. After upload, Supabase returns a public URL for the preview
image, which is saved in the marketplace item record. This allows users browsing the
marketplace to see a visual preview before deciding whether to use a template.

on elementToPngBlob{el: HTMLElement) {
it html2cany

backgroundColor: " WM#ffffff",
scale: 2,
useCORS:
allowTaint:

=: (doc, clonedEl) =» {

st root = clonedEl as HTMLElement;

tContent = °
¥::before, *::after {

Figure 74 Function to turn image data into a binary file object.



In the code, elementToPngBlob() handles the conversion from an HTML element to an
image. It uses html2canvas with a higher scale value to improve image quality. During
the capture process, styles such as animations, shadows, filters, videos, and iframes
are disabled. This makes the preview more stable and avoids issues with unsupported
or external embedded content. The resulting canvas is then converted into a PNG blob
and uploaded using uploadMarketPreview().

A PNG blob is image data stored as a binary file object. In Orbit, this allowed uploaded
or generated image content to be handled by the browser and then uploaded to
Supabase Storage as a PNG file.

For a full canvas, the application captures the canvas element, uploads the preview
image, and then inserts a marketplace record with kind: "canvas". For a single card, the
application captures a hidden preview version of that card, uploads the preview image,
and then inserts a marketplace record with kind: "node". This allows the same
marketplace system to support both full canvas templates and smaller reusable card
components.

if (error)
console. err

Figure 75 Nodes loading from DB changed to include z-index.

Z-index support was also implemented during this sprint. In the original node database
structure, each component already had a zvalue, but it was not yet being used as a
front-end feature. Nodes with smaller z values are rendered first, while nodes with
larger z values are rendered later. In the browser, later elements appear above earlier



elements when they overlap. Before adding interface controls for this, the z value was
manually changed in the database to confirm that the layering system worked.

const nextZ = nodes.length ? Math.max(...nodes.map((n) => n.z}) +

Figure 76 Nodes increase by 5 if brought forward.

New components were also given a higher z value by default so that they appear on top
of existing components when added to the canvas.

nodeId:
direction:

= [...nodes];
nodes.find(({n) => n.id === nodeld);

return;

Figure 77 Layer controls.

Layer controls were then added so users could move a selected component forward or
backward. When this happens, the selected node is assigned a temporary higher or
lower z value, and the full node list is resorted. These updated values are then saved to
Supabase. This fixed an issue where layering changes visually worked during editing but
reset after refresh because the original database z-index values were being reloaded. By
persisting the updated z values, the canvas keeps the correct layering across sessions.

lamp(value: number, min: number, max: number) {

®x(min, Math.min(max, value));

Figure 78 Clamp function that limits a value so it cannot go below a min or above a max value.



Math. round(c] » canvasW - defaultW));

Math. round ({y, @, canvasH - safeH));

Figure 79 Restricts nodes x and y position so it cannot go out of the canvas.

A clamp function was used to keep canvas nodes within the canvas area. When a node
is created or dragged, its x and y coordinates are checked against the canvas width and
height. If the node would move outside the canvas, the value is limited to the nearest
valid position. This prevents nodes from being lost off-screen and improves the usability
of the canvas interaction system.

updatedX = Math.round{clamp({n.x + delta.x, 8,
updatedY = Math.round(clamp(n.y + delta.y, 8,

return { ...n, x: updatedX, y: updated¥ };

Figure 80 When a user drags a node, Orbit calculates the new position

This was also added to dnd-kit’s drag end logic for existing components. delta.x and
delta.y represent how far the user dragged the node. The code adds this movement to
the current position and then clamps the result before saving it. This means nodes
remain within the canvas even after being moved.

type
url:
title?:
isOwner?:

variant?:

Figure 81 MP3 props

An MP3 player component was also added so users could attach music to their profile
and make their digital space feel more personal. The component was designed to be
reusable, allowing it to appear in both the canvas editing view and the public profile
view.

The audio URL is used as the source for the track, while the title is displayed in the
player interface. The isOwner prop controls whether the upload and delete buttons are



shown. This ensures that only the profile owner can replace or remove the track, while
visitors are limited to playing or pausing it. Uploaded audio files are stored in Supabase
Storage and linked to the user’s profile data.

Other Ul changes were also made during this sprint, including updates to themes,
buttons, page layouts, and mobile styling. These changes are documented in more
detail on Miro.

Technical Challenges and Solutions

The marketplace preview feature initially caused the error “Attempting to parse an
unsupported colour function ‘colour’.” This happened because html2canvas could not
interpret some of the modern CSS colour values used by the application themes. To
solve this, the elementToPngBlob() helper was updated to clean the cloned HTML
before the screenshot was generated. Then, inside the callback, unsupported color()
values were detected and replaced with standard hex or RGBA colours. Gradients,
masks, filters, animations, shadows, and iframes were also removed from the cloned
preview. This made the generated marketplace previews more reliable and prevented

the canvas image capture from failing.

R\ G

Figure 82 Menu issues on nodes due to z-index being added.



Another challenge appeared after z-index layering was added. The side menu and
contextual controls were sometimes hidden behind canvas components when the z-
index was changed. This happened because the selected component and its menu
rendered at the same time. As a result, when a node was moved forward, it could
visually cover parts of the editing controls. This would be solved by separating the
floating tray/menu from the normal node order and giving the interface controls their
own higher layer. This would allow the menu to stay visible and usable even when
canvas components overlapped.

Outcome

By the end of this sprint, the marketplace had become a more complete and usable
feature. Users could share both full canvas templates and individual card designs, with
preview images generated and stored through Supabase. This made the marketplace
clearer and more useful because users could see what they were importing before
choosing a template.

The canvas editing system was also improved through z-index layering and clamp
boundaries. Users could move components forward or backward, and these layering
changes were saved to the database, so they remained after refresh. The clamp
function also made the canvas more reliable by preventing components from being
dragged or dropped outside the visible workspace.

Further Ul improvements were made with Orbit slowly coming more in line with Figma
prototypes
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Figure 83 Database at the end of sprint 4.
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Sprint 5: 20th March — 3rd April



Goals

The main goal of this sprint was to make the interface as functional and stable as
possible before user testing. A key focus was reworking the node menu system. After z-
index layering was added, the menu could sometimes appear underneath canvas
components because it was being affected by the same stacking order as the nodes.

This sprint focused on separating the menu from the nodes, improving editing controls,
and fixing issues with node deletion and editing.

Key Features Implemented

e Renamed the project/root directory from “Emma” to “Orbit”.

e Reworked the profile page structure and layout.

e Added a hover card on the public view page to display user bio and pronouns.

e Fixed editing functionality for image nodes.

e Fixed editing functionality for label nodes.

e Fixed editing functionality for button nodes.

e Tidied and refined the overall Ul.

e Added hover behaviour to iframe based embeds.

e |mproved the component button tray.

e Changed the component tray so it only appears when a component is selected.

e Updated the component tray so it opens downward.

e Added a background to the component tray for better visibility.

e Made the component tray flip sides depending on the node’s position on the
canvas.

e Changed rendering so the component tray always appears above other canvas
elements.

Code
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Node.id !== draggingNodeld

selectedDragHandle?.nodeld === activeNode.id
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Figure 86 FloatingTray and how it renders.

The contextual menu was changed to render separately from the canvas nodes. Instead
of placing the controls inside each DraggableNode, the canvas first renders all nodes
from the nodes array, then renders FloatingTrayOverlay as a separate overlay inside the
canvas surface.



const activeNodeId = hoveredNodeId ?? selectedNodeld;

Figure 87 How a node is deemed active

The currently selected or hovered node is calculated using selectedNodeld or
hoveredNodeld and passed into the overlay as activeNode. The overlay then uses the
active node’s x and y position, width, and canvas size to position itself beside the
selected component.

This ensured the menu remained visible above the selected node, even when canvas
components overlapped.

Other Ul changes were made to the tray, including clearer iconography, a stronger
background, and a downward-opening layout. These changes made the editing controls
easier to understand and use.

For iframe-based embeds, the interaction behaviour was adjusted. Unlike normal
nodes, iframe nodes could be selected through hover. This was added because clicking
directly on an iframe can trigger the embedded content, such as playing a video or
interacting with a music embed. Hover selection made it easier to access the tray
controls without accidentally starting media.

node.x + nodeWidth /
nodeCenterX > canvasW /

const trayleft = flipleft ? node.x - : node.x + nodeWidth +

Figure 88 Flips FloatingTray left or right based on position.

The tray flip behaviour works by checking whether the selected node is on the left or
right side of the canvas. First, the tray gets the node width, defaulting to 260px if no
saved width exists. It then calculates the centre point of the node. If the node’s centre
point is greater than half of the canvas width, the tray flips to the left side of the node.
For example, if the canvas is 1800px wide, the halfway point is 900px. If the selected
node’s centre is greater than 900px, flipLeft becomes true, and the tray appears on the
left. This prevents the tray from going off-screen or becoming awkward to use.
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Figure 89 Profile Edit Ul update

Other Ul changes were also made at this stage such as improving the look of the profile
edit

Technical Challenges and Solutions

There were no major challenges during this sprint, as many changes were Ul based.

Outcome

By the end of this sprint, the interface was more stable, clearer, and ready for user
testing. The component tray worked more reliably, remained visible above canvas
elements, and adapted its position depending on where the selected node was placed.
Editing issues with image, label, and button nodes were fixed, and iframe embeds
became easier to manage.
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Figure 90 Canvas at the end of sprint 5.

Sprint 6: 3rd April = 17" April

Goals

The main goal of this sprint was to gain feedback from user testing and implement the
feedback.

Key Features and Implementation

e Usertesting and used feedback to guide Ul changes

e Added animations using Motion to improve interface feedback and transitions.

e Split the large Canvas file into smaller files/components to improve code
organisation and maintainability.

e Fixed TypeScript errors that were causing deployment issues.

e Fixed canvas height issues.

e Added a new sticker node type.

e Added a delete button for the canvas.

e Fixed a z-index bug where component layering reset after refresh.




e Updated z-index persistence so layering changes were saved correctly instead of
reverting to the original database value.

e Changed and refined the visual themes.

e Added a new background style.

e Removed the star background from selected areas/themes.

e Improved marketplace readability.

e Fixed marketplace mobile view issues.

e Fixed general mobile view issues across the application.

e Updated the toolbox layout based on user testing feedback.

e Improved the contextual/component menu based on user testing feedback.

e Moved drag and resize controls based on user testing feedback.

e Made the component controls move to the top or bottom depending on canvas
height/position.

e Added delete functionality for guestbook entries.

Code

nodes

Figure 91 Updated organisation.

A major code focus of this sprint was improving maintainability. The original Canvas file
had become too large because it contained canvas rendering, node movement, toolbox
logic, uploads, marketplace actions, and editing controls in one place. To make the



code easier to manage, parts of this logic were separated into smaller components
such as the draggable node component, floating tray overlay, resize and drag tray, and
tool preview components. This made the codebase easier to understand and reduced
the risk of breaking unrelated features when making changes.
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Figure 92 Function for motion animation.

Motion was used to add small animations and improve user feedback. These
animations helped the interface feel more responsive and made transitions between
the pages feel clearer without changing the core functionality of the app.
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Figure 93 Updated Ul for contextual menu.

A further improvement was the contextual sidebar, canvas colours, theme colours. The
aim was to make the interface feel more visually consistent with the selected theme
while also improving the overall vibe of the application.

The background system was also changed. Originally, the application used a TypeScript
based star background, but it was changed due to some visual inconsistencies and
loading issues. ChatGPT was used to help generate and refine a reusable gradient
background component based on the grainient effect on reactbits. This can be seenin
Al logs in Miro.

The final AnimatedBg component reads the current CSS theme variables and uses them
to create a layered radial gradient. This meant the background could automatically
adapt to each selected theme rather than being hardcoded as one fixed design.

rer{update);
Lement, {
at butes:

attributeFilter: [“data-theme™],

Figure 94 MutationObserver which detects when a theme changes.



ChatGPT was useful in helping structure this component, particularly with converting
theme colours into transparent RGBA values and using a MutationObserver to detect
when the theme changed. The code was then adapted to fit Orbit’s existing theme
system and styling. This improved the visual consistency of the application and made
the background feel more intentional than the original star background.

Technical Challenges and Solutions

Previously, layering changes could appear to work visually during the editing session but
reset after the page was refreshed. This happened because the updated z-index values
were not being saved consistently to Supabase. The solution was to update the selected
node’s z value, reorder the full node list, normalise the z-index values, and save the
updated values back to the database. This meant that when the canvas was reloaded,
the node layers appeared in the correct order.

Outcome

By the end of this sprint, the contextual sidebar, canvas colours, and theme
backgrounds had been improved. The new animated background helped make each
theme feel more complete and visually distinct, while still using the same reusable CSS
variables as the rest of the interface. Overall, at this point Orbit had all features working
as intended.
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Goals

The goal of this sprint was to ensure that the application was working as intended, carry
out light performance testing, add comments, tidy the code, and make final Ul
improvements before submission.

Key Features and Implementation

e Added custom validation messages for clearer user feedback.

e Refined themes so they matched more consistently across the full application.

e Added scroll behaviour inside card nodes so longer content could be viewed
properly.

e Added a visual drag-onto-canvas interaction.

e Removed click-to-add behaviour for components, so users now drag
components onto the canvas instead.

e Added navigation from the marketplace to the creator page.

e Added delete functionality for guestbook entries.

e Separated resize and drag controls into a dedicated tray.

o Refined typography across the interface.

e Changed the toolbox layout.

e Added code comments for clarity and maintainability.

e Added rotation in the database for components and implemented functionality

Code



const deleteEntry async {entryId: string, authorUserId: string) => {

if (!meUserId

authorUserId melUserId === node.user id,

if (error
console.error{error};
return;

Figure 97 Guestbook entry delete

Guestbook deletion was implemented inside the GuestbookNode component. Each
guestbook entry is stored in the guestbook_entries Supabase table with a unique ID and
an author_user_id. When the delete button is clicked, the application checks whether
the logged-in user is either the author of the entry or the owner of the guestbook node. If
the user has permission, Supabase deletes the matching row using the entry ID. The
guestbook entries are then reloaded so the deleted message is removed from the
interface. This was implemented so users could remove unwanted or inappropriate
messages from their profile.

SGQL Editor = i *

1 alter table canvas_nodes
2 add column if not exists rotation numeric default @;

Figure 98 SQL to edit canvas_nodes table and add rotation.



activeNode.id, {
activeNode.rotation 2?2

rotation: (activeNode.rotation ??2

I
L

Figure 99 Contextual menu buttons for rotation

Rotation was implemented in a similar way to the layering system. A rotation field was
added to the canvas_nodes table so that each component could store its own rotation
value. Rotation functions were then passed into the FloatingTrayOverlay. This means
that when a user clicks the rotate buttons in the contextual menu, the overlay calls the
relevant rotation function.

const activeNodeId = hoveredNodeId ?? selectedNodeld;

n.id === activeNodeId) ??

.

Figure 100 Ensures the correct component is rotated.

The selected node is stored as activeNode, which is calculated using the currently
selected or hovered node ID. This ensures that the correct component is updated when
the user rotates it.



const up
nodeId:

n.id === nodeld ? { ...n, ...patch }

t supabase

.update({
.. .patch,
updated at: new Date().toIS0String|
id", nodeld
‘user_id", user?.id);

if (error) console.error{error);

Figure 101 Node updates in database.

When the user clicks rotate left, the application takes the current rotation value and
subtracts 15 degrees. When the user clicks rotate right, it adds 15 degrees. The updated
rotation value is then passed to updateNode(), which updates the local state and saves
the new value to Supabase. This means the rotation appears immediately on the canvas
and remains saved after refresh.



username: string

me =

anEmail = email.t

existinglser
{ error:

supabase.auth

username: cleanUsername

or
rror.message
return { error:

Figure 102 Updated error messages for registering.

( That email is already in use. Please use something else! )

username
emaill

CQSSWOrd

alraadu haus an amscsne?

Figure 103 Updated error messages in use.

Due to some user feedback error messages and validations errors were improved
throughout the application also.



Technical Challenges and Solutions

One challenge with implementing rotation was that older nodes did not originally have a
rotation value. To prevent these older nodes from breaking the application, the rotation
logic uses a default value of 0 when no rotation exists. This means every node can safely
be rotated, even if it was created before the rotation feature was added.

Another challenge was ensuring that drag, resize, layer, and rotate controls did not
interfere with each other. This was improved by separating the resize and drag controls
into their own dedicated tray like splitting up the menu originally while keeping rotation
and other actions in the contextual overlay.

Outcome

By the end of this sprint, Orbit had reached a complete and presentable state for
submission. The final sprint focused on polishing the application, improving user
feedback, refining the interface, adding code comments, and fixing remaining issues.

Final testing was carried out across the application, including authentication, canvas
saving, node editing, resizing, deleting, rotation, marketplace uploads, responsive
behaviour, and performance. Bugs found during testing were fixed where possible, and
any remaining limitations were documented for the future.



5.2 Development Environment

The application was developed using Visual Studio Code. GitHub was used for version
control, while Supabase was used for authentication, database storage and file storage.
The project was deployed and tested using Render.

Figma and Figma Make were used during the design and prototyping stage to explore
layouts, themes and interaction ideas. Miro was used to document research, planning
and sprint progress.

Al assistance was used as a development aid for certain sections and to support
debugging, but all code that was generated was reviewed, tested and adapted to fit the
project. It was also used to clean up CSS files at the end of development.

This can be seen in the Al log sections on Miro.

5.3 Conclusion

Overall, the implementation stage transformed Orbit from a design conceptinto a
functional web application. The development process and sprints with different
thoughts and comments can be seen in more detail on Miro.

Development progress was recorded in a YouTube Playlist which is linked in Appendix E.

6. Testing and Evaluation:

6.1 Test Plan

This chapter evaluates the final system through a combination of functional testing,
usability testing and performance testing. A test plan was used to assess whether the
core features of the application operated as intended, while user feedback and
responsive testing were used to evaluate the overall usability of the system across
desktop and mobile devices.



6.2 Functional and Feature Testing

This section presents the functional and non-functional tests carried out on the
application. Functional testing was used to check whether the main features worked as
expected, while non-functional testing evaluated usability, responsiveness, security,
performance and persistence.

6.2.1 Functional Requirements

Description Input Expected Output Actual
Output

The system shall User enters valid Account is created, user | Passed

allow users to email, password can log in successfully,

register, login, and username, and logout returns user

and log out then logs in/out. to login page.

securely.

The system shall New user registers | A matchingrecord is Passed

automatically through the created in the profiles

create a profile registration form. table using the

record for each Supabase auth user ID.

newly registered

user.

The system shall User attempts to Registration is blocked Passed

require each user | register with an and a message such as

to have a unique existing username. | “That username is

username to already taken” is shown.

support public

profile routing.

The system shall Visitor opens The correct public Passed

allow visitors to /profile/username | canvas loads using the

view a user’s for a published username route.

published public user.

canvas through a

username-based

URL.

The system shall Visitor opens a The canvas is not Passed

prevent username-based displayed, or the visitor

unpublished URL for an is shown an /not

canvases from unpublished published message.

being publicly canvas.

viewable.




6 The system shall Logged-in user Changes persist after Partially
allow edits canvas refresh and are loaded Passed.
authenticated content and from Supabase. Refresh
users to create refreshes the Issues
and edit a page.
personal canvas,
with all changes
saved to the
database.

7 The system shall User drags a Node is created, Passed
allow users to component onto updated, layered
add, move, resize, | the canvas, moves | correctly and removed
layer, and delete it, resizes it, from the
canvas nodes. changes layer canvas/database when

order, then deletes | deleted.
it.

8 The system shall User adds each Each node type appears | Passed
support multiple available node correctly and stores its
node types type from the relevant data.
including text, toolbox.
cards, images,

GlIFs, Spotify
embeds, YouTube
embeds, stickers,
labels, and
guestbook
components.

9 The system shall User selects a Theme updates Partially
allow users to theme from the immediately and Passed-
select and apply theme dropdown. | persists after refresh Refresh
themes to their Issues
profile and
canvas.

10 Allowing users to Users upload a Song uploads and can Passed
upload a profile selected MP3 be played/paused
audio track track.

11 The system shall User submits a Marketplace item is Passed
allow users to card or canvas to created successfully.
submit canvas the marketplace.
content to the
marketplace.

12 The system shall User opens the Shared marketplace Passed

allow users to
browse shared
marketplace
content.

marketplace page.

content is displayed.




13 The system shall Logged-in user Message is saved and Passed
allow users to submits a displayed on the
leave a guestbook | guestbook canvas.
message on message.
another user's
profile.

14 The system shall User brings a node | Node layer order Partially
support z-index forward or sends it | changes and persists Passed -
ordering so nodes | backward using after refresh. Refresh
can appear above | the contextual Issues
or below one menu
another.

15 The system shall User drags or Component remains Passed
prevent draggable | resizesa within the canvas area.
components from | component
being moved beyond the canvas
outside the boundary.
permitted canvas
area.

16 The system shall User views app on | Toolbox and controls Failed
adapt toolbox and | different screen remain accessible and
interface controls | sizes or selects usable.
based on screen nodes near canvas
size and canvas edges.
position.

17 Providing User submits Error messages are Passed
validation and empty fields, shown and invalid data
user feedback invalid links, or is not saved.

duplicate
usernames.
6.2.2 Non-Functional Requirements
# Description Input Expected Actual
Output Output
1 The system shall A user attemptsto | Usercanadd, Passed

provide an interface
that is intuitive enough
for users to create and
customise a canvas
without needing coding

knowledge.

create and
customise a
canvas.

edit and arrange
components
without needing
code or
technical
knowledge.




2 The system shall allow | First-time user User can Passed
first-time users to interacts with the understand the
understand the main canvas basic editing
editing interactions, workflow after
such as dragging, brief use.
resizing, and editing
nodes, with minimal
instruction.

3 The system shall User change’s User can create | Passed
support personalisation | themes, adds a visually
and creative freedom media, edits cards | personalised
without requiring and arranges canvas using
advanced skills. nodes. built in controls.

4 The system shall User drags, resizes | Interactions feel | Partially
respond smoothly to or edits nodes on responsive and | Passed -
drag-and-drop the canvas. updates appear | Slow
interactions and render quickly during image
canvas updates without normal use. loading
noticeable lag during
normal use.

5 Published canvases Visitor opens a Published Passed
shall be viewable by published canvas loads
visitors without username-based without
requiring login. profile URL. requiring

authentication.

6 The system shall adapt | User opens the Layout adjusts Failed
appropriately to application on appropriately
different screen sizes, desktop, tablet or and key
including mobile mobile. controls remain
layouts. usable.

6.2.3 Analysis of Results

Functional testing showed that the core features worked as intended. Users could
register, log in, create and edit canvas nodes, upload media, change themes, publish
profiles, and view public canvases. The main success was persistence, as nodes,
themes, backgrounds, and profile data were restored correctly after refresh or login.

Testing also confirmed that the node system supported multiple content types,
including cards, images, GIFs, embeds, labels, stickers, and guestbook components. Z-
index layering and clamping worked correctly, allowing nodes to be layered while
preventing them from moving outside the canvas. Marketplace features also worked as
intended and users were able to update their user information easily.



Non-functional testing showed that Orbit was usable and responsive on desktop.
However, mobile canvas editing was more limited because of smaller screen space and
less precise touch interaction. Overall, the application met most functional and non-
functional requirements, with mobile editing remaining the main limitation.

6.3 Usability and User Testing

The purpose of usability testing is to identify any issues within the design. This was a key
area for the project. User testing was carried out using two tasks designed around the
core features of the website.

Six participants took part in the testing process remotely. The participants were split
into two groups, with three users completing each task. This allowed feedback to be
gathered on two key areas of the system without making the testing session too long.

Participants were sent a message containing all information they needed including a
consent form, a link to the website and a sample folder containing sample images. They
were asked to follow the task they were given.

My name is Emma Hynes, and I'm going to be walking you through this remote session today.

Before we begin, | have some information for you, | am asking people to try using a website | have been working on to see if it functions as intended. The session should take
about 20-30 Minutes.

The first thing | want to make clear right away is that | am testing the site, not you. You can’t do anything wrong.

As you are use the site, try to think out loud: say what you're looking at, what you're trying to do, and what you're thinking. This will be a big help to me as having a fresh
perspective on certain details is really helpful.

Also, please don’t worry that you're going to hurt my feelings. | am doing this to improve the site, so | need to hear your honest reactions.

If you would, I'm going to ask you to sign a permission form for me. It just says that | have your permission to keep a recording of you, and that the recording will only be seen by
me. You can of course opt out of this at any time

https://iadt-my.sharepoint.com/:w:/g/personal/n00222012_iadt_ie/IQAaAeaQOUNLSpEunKvbK8IKAe2nZ9BNISJQNPXcBSLbGgQ?e=kqGoXX
Then following this Please Download and Unzip the USER TEST ORBIT FOLDER (This contains some sample images and music for you to use!)

Following signing the consent form, please open the application using this link and begin recording your screen! | recommend putting you notifications on Do Not Disturb!
https://final-project-ekiizu.onrender.com/

If Task 2, here is your

Username: Latte@UserTest.ie
Password: password

Your task should be attached here!

Emma Hynes - Orbit Task 2 USER TESTING.pdf
10212 KB

8 % ORBIT USER TESTING.zip
722MB

Figure 104 Message sent out to participants.



6.3.1 User Tasks

Task 1 — Registration and Initial Canvas Creation

Participants were asked to create an account, access their personal canvas, add
components and begin customising the canvas. This task was used to test whether the

onboarding process was clear and whether first-time users could understand how to

start building their canvas.

Participant

Outcome

Notes

USER #1

Completed

Registered, customised
canvas successfully.
Completed Task

USER #2

Completed with minor difficulty

Struggled with getting
image nodes to work
correctly, did not know it
was a drag. Completed
Task

USER #3

Completed

Registered, customised
the canvas successfully.
Mentioned difficult to read
font. Completed Task

Task 2 — Login and Market Upload

Participants were asked to log in to an existing account, interact with their canvas and
upload content to the marketplace. This tested whether returning users could access
their account, understand the editing tools and complete a sharing action.

Participant

Outcome

Notes

USER #4

Completed

Logged in and uploaded to
the marketplace
successfully. Completed
Task

USER #5

Completed

Logged in, commented on
nice reactivity and colours.
Completed Task

USER #6

Completed with some
difficulty

Logged in, uploaded to
marketplace after
struggling with canvas
having no progress
indicators. Picked it up




gradually, however.
Completed Task

6.3.2 User Feedback

The survey results showed that users responded positively to the creative direction of
Orbit, particularly the freedom to customise a personal canvas. However, the feedback
also highlighted areas for improvement, including clearer drag-and-drop guidance for
components, more consistent Ul styling, better font readability and progress indicators
when images or marketplace uploads are loading.

These findings were used to inform the finishing touches and features that could be
added in the future.

The full survey responses are included in Appendix A.

6.4 Performance and Responsive Testing

Performance and responsive testing were carried out to check that Orbit worked reliably
across different screen sizes and performed efficiently in the browser. Google
Lighthouse was used to test the deployed website and review areas such as
performance, accessibility, best practices and SEO.

The Lighthouse results aimed to help identify issues that could affect the user
experience, including loading speed, image optimisation, accessibility warnings and
layout behaviour on smaller screens.

Responsive testing was also carried out manually using browser developer tools to
check how key pages, such as the canvas editor, profile page and marketplace, behaved
on different viewport sizes.

Performance
Test Area Input Result
Page load speed Open the hosted app and inspect Loaded successfully
loading in Chrome DevTools




Canvas loading

Log in and load a saved canvas with
multiple nodes

Saved canvas
restored correctly

Drag-and-drop

Drag nodes around the canvas
repeatedly

Nodes move smoothly
on desktop

Node creation

Drag several components onto the
canvas

Components added
successfully

Resize performance

Resize card multiple times

Resize worked
correctly

Media loading

Load images, gifs, Spotify/Youtube

Media loaded
correctly

Marketplace previews

Send a card/canvas to marketplace

Preview generated
successfully

Mobile perfomance

Test canvas on mobile phone

Responsive, poor
editing experience

Response

Page tested Requests | Transferred | DomContent Load Notes

Home Page 11 2.8kb 138ms 221ms | Excellent

Canvas 76 185 kb 636 ms 656 ms | Good, Under
1 second

Marketplace 50 2.1 mb 330 ms 415ms | Good -
Larger
Transfer size

The results suggest that the application loads efficiently during normal use, although

future optimisation could focus on reducing marketplace image sizes and lazy loading

media content.

https://www.youtube.com/watch?v=FnwwYre5ptQ



https://www.youtube.com/watch?v=FnwwYre5ptQ

Further performance test results can be seen in Appendix B.

6.5 Error Handling and Debugging

During user feedback, participants identified areas where Orbit needed clearer
communication and clearer error handling. Although Supabase provides built-in error
responses for authentication, these were revisited after user testing and adapted to
better suit Orbit’s interface and user experience.

Some users were unsure whether actions such as saving, uploading, or submitting
forms had worked successfully. In response, clearer feedback messages, validation
checks, and loading states were added to make the system easier to understand. For
example, registration was improved so users receive a clear message when a username
is already taken or on the marketplace users now must be logged in to use the
download button. Key actions, such as importing templates, also uses disabled button
states while loading to prevent duplicate submissions.

Debugging was carried out using browser developer tools, console logs, Supabase error
messages, and repeated manual testing. This helped identify issues with the
authentication, uploads, marketplace actions, and canvas updates.


https://www.youtube.com/watch?v=FnwwYre5ptQ

7. Project Management

7.1 Agile Methodology and Sprint Structure

The project followed an Agile approach, with development divided into short 2-week

sprints. This allowed the project to be planned, tested, reviewed, and adapted

throughout the semester. Each sprint focused on a specific stage of the project, from

research and design to implementation, testing, refinement, and final presentation.

Sprint Dates Focus

Sprint 1 23" Jan-6"Feb Figma, research, early
design

Sprint 2 6™ Feb — 20" Feb Back-end and setup

Sprint 3 20" Feb — 6" March React Development

Sprint 4 6" Mar -20" Mar React Development and Ul

Sprint 5 20" Mar - 3" April Development

Sprint 6 3 April = 17" April User testing, report,
development

Sprint 7 17™ April = 15t May Report, Ul and final polish

Sprint 8 15t May - 6" May Presentation

Miro and a notebook were also used to track design decisions, sprint progress,

technical issues, and feedback throughout development.

7.2 Tools for Project Planning and Management
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GitHub was used to store and manage the project code throughout development. It

allowed changes to be tracked using commits and provided a backup of the project
repository. GitHub was also used as the final submission location for the application

code.
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Figure 106 Miro for planning and management
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Miro was used for visual planning and project documentation. It helped organise the
research, design ideas, user flows, wireframes, sprint planning, and screenshots of
development progress. This made it easier to track and see how the project changed

over time.




A physical notebook was used for planning, sketching ideas, and recording thoughts
during development. This can be seen on Miro.

8. Conclusion and Future Work:

8.1 Summary of Outcomes

Overall, | believe this project successfully did what | created it to do. Instead of
prioritising scrolling, recommendations, or addictive interaction patterns, Orbit focuses
on slower and more intentional creation. Users are encouraged to make, arrange,
customise, and share a small space that feels personal to them. By taking strong
inspiration from the early internet this project aimed to demonstrate that websites can
be personal and visually distinctive if desighed thoughtfully and intentionally from the
start.

The final working application works as a digital scrapbook or pinboard, allowing users to
freely add and arrange content such as cards, images, links, GIFs and stickers. a small
guestbook to allow users who come and go to leave a message was also added directly
taking inspiration from the old internet. A major outcome of this project was my
improved understanding of the effort that goes into developing a functional application
of this scale from start to finish. It was difficult to keep everything organised and stay on
track at points, but | have gained a good insight into the development cycle and will
carry this onwards with future projects.

From a technical perspective, | developed a full stack application using React,
TypeScript, CSS and SQL with Supabase. The final application has features such as user
authentication, full customizable canvases, customizable card components, image
uploading, persistent theme customization, a community-based marketplace feature
and persistent storage through Supabase. These features all align with my initial plans
for the functional requirements of Orbit.

The testing that was done was also key to improving the application and helped me
understand just how important user feedback was when designing something with such
a strong emphasis on an enjoyable and strong user experience.

Overall, | am extremely satisfied with the outcome of Orbit. | feel that this project
allowed me to demonstrate the skills | gained while in IADT and allowed me to show of
the passion | have for Ul and web design. It has strengthened my confidence in
designing and developing full stack applications even further in the future.



8.2 Critical reflection on Process and Learning

Orbit began due to my interest in the lack of individuality on the current internet and my
disinterest in the current state of the internet and websites | use every day. Beingin a
computing course that often asked me to use systems such as bootstrap and other Ul
Frameworks due to it being the industry standard pushed me to try to make something
myself with just CSS even if it was harder and took longer to design. I'd always felt
restricted in that and while of course functionality is priority, design was never as much
of a focus.

Coupled with this, as mentioned in my research, many websites lack customisation and
the ones that do require people to have coding knowledge. Following the release of the
iPhone we have drifted further away from making websites that are visually distinctive
as they need to operate on mobile phones and with the current rise of Al also likely to
begin influencing how new websites are designed, | became interested in questioning
what the future of online spaces might look like and whether users will have even fewer
opportunities to shape their own digital environments.

I never intended to create a website that rejected usability or attempted to redesign the
entire system. Instead, Orbit was designed to explore how expressive design could exist
alongside good Ul practice. The application still uses clear feedback messages, loading
states, validation, consistent buttons, readable layouts, and responsive design. The aim
was not to make a confusing or overly experimental interface, but to show that a
website can be functional and usable while still allowing more room for personality and
creativity.

| learnt throughout making this application that it is incredibly hard to make something
that will suit everyone. That there is a reason why websites have become so similar to
one another. It was difficult to design an interface that allowed users to place things
freely, as ensuring that the Ul such as the contextual menus all functioned similarly with
each component despite being so different put into perspective the effort required to
make something like this.

Making Orbit allowed me to explore a topic and area | was genuinely passionate about
while also improving my technical understanding and putting me in the shoes of
developers and users alike.

8.3 Limitations and Future Improvements



Although Orbit successfully met its core aims, it still has limitations and areas that |
could improve on with further development.

One limitation is that users only have one canvas they can customise. | would like to
allow users to build on their single canvas and allow them to add an about page or
contact info page if they so wished. This would require figuring out how to make the
difference between each page users are customising visually distinct and clear. | would
also like to allow users to make their canvases have an adjustable height if they so
choose.

Accessibility could also be improved even further. While Orbit as it currently is has
strived to include clear feedback messages and validation, further improvements could
be made by adding in a WCAG checker. This would aim to help user understand whether
their chosen colours, text sizes and layouts were accessible. It would not aim to stop
users from doing what they wanted but would ensure users were aware if something
was going to be difficult to read for example.

Another future improvement that could be made would be to add more node types.
Future versions of the application could include calendar nodes, polls and data
visualisations nodes for example. The aim would be to give people as many options as
possible in creating their canvas.

I would also like to add a form of admin moderation. While | would not control how
people designed their canvases, currently | am unable to delete things from the
marketplace. Canvases and cards can only be removed if owned by the user. | would
ensure that admin accounts would have more privileges to delete anything unsavoury
from the marketplace.

A finalimprovement | would like to make is the market design. The market currently
works functionally but overall, | feel like the design is weak in comparison to other pages
on the app. | would like to revisit the design along with other pages and make sure that
the design feels consistent and the flow between pages is consistent.

8.4 Final Conclusion

Orbit did not aim to solve the issue of web homogenisation completely. Instead, |
designed it to question, why do we use platforms the way we do? What makes a



platform enjoyable, interesting, or visually distinct? How much freedom should users
have over the spaces they create online?

Through this project, | wanted to show that the imperfect, human side of the web can
still exist alongside modern technologies. Although the earlier web was often chaotic,
inconsistent, and frankly ugly, it also gave people freedom to experiment, create, and
express themselves.

| came across this quote that strongly connects to this idea:

“We’re in danger of losing what’s made the Internet the most important medium in
history — a decentralized platform where the people at the edges of the networks —that
would be you and me —don’t need permission to communicate, create and innovate.” -

Dan Gillmor

This quote reflects the concern at the centre of Orbit. As the web becomes more
centralised, standardised, and controlled by large platforms, users are often given fewer
opportunities to shape their own online spaces.

On a personal level, this project feels like a reflection of my time in college. | have never
considered myself the strongest programmer, but my interest in technology, design, and
creativity is visible throughout Orbit. At the beginning of the project, | was nervous about
whether | could build something of this scale by myself. However, completing Orbit has
improved my confidence and shown me how much | have developed since | began
college in first year.

| am excited to continue working on Orbit following the end of this project and | have

many ideas on how to further improve it.

One of the most rewarding parts of the project was seeing my friends create and share
their own canvases. Everyone used the same system differently, which reinforced the
original aim of the project.

I have included examples of some orbit user’s pages here, with their consent:



Figure 107 User ‘Sadb’

Figure 108 User ‘Xanadu’

Thank you so much for reading!

Codettawa's Page
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10. Appendix

Appendix A: Visual Research

Initial Notes:

https://miro.com/app/board/uXjVI5az30k=/?moveToWidget=3458764670165254144&c
ot=14

Kinopio Visual Research:

https://miro.com/app/board/uXjVI5az30k=/?moveToWidget=3458764669787109374&c
ot=14

Neocities Visual Research:

https://miro.com/app/board/uXjVi5az30k=/?moveToWidget=3458764669787003533&c¢c
ot=14

Appendix B: Survey Materials and Results

Initial Survey Conducted before Development:
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User Testing Survey:
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Performance Testing:

https://miro.com/app/board/uXjV]5az30k=/?moveloWidget=3458764669785778759&c
ot=14

Appendix C: Design Evidence

Wireframes and User Flows:

https://miro.com/app/board/uXjVI5az30k=/?moveToWidget=3458764669787237455&c¢
ot=14

Personas:

https://miro.com/app/board/uXjV]5az30k=/?moveloWidget=3458764669446261506&c
ot=14

Figma Designs:
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Appendix D: Technical Evidence

Database and ERD:
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Use Case Diagrams:
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Appendix E: Supporting Documentation

GitHub:

https://github.com/Ekiizu/FINAL-PROJECT_EKIIZU

Miro:

https://miro.com/app/board/uXjVl5az30k=/?share_link_id=48004344737

Playlist of videos demonstrating development:

https://youtube.com/playlist?list=PL7vsJcL6KFNOPqdmX28egPymQvZ_2xuOP&si=IXIlhl
Ya2VLmAolb
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Website:

https://final-project-ekiizu.onrender.com/
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