f = R e By e A oy 2 3
- B S o = e = AT IR ST
"2 O B P Opeenil S B S ~ '
g —ff - B i g e e T =% - -
— — - st = —_—

e o -

COMPUTING PROJECTS SHOWCASE 2023



Welcome

I am delighted to present this, the Final Year Project handbook, of our first graduating cohort of South East Technological
University.

As Waterford Institute of Technology we have developed an international reputation for excellence in computing research
and development. This has allowed our students to get first-hand experience of the latest skills and knowledge of emerging
computing disciplines. Now as we embark on an exciting future as South East Technological University we will build on efforts
to ensure that every student is empowered to achieve their full potential.

Our programmes are highly practical, focusing on enabling the students to develop meaningful and deep learning experiences
that are relevant and for today’s working environment. Students are offered industrial placements or the opportunity to study
abroad as an integral part of each programme.

The Final Year Project represents, for most of our students, the culmination of 4 years of study in their chosen programme. It
capstones their learning and in many cases it allows them to showcase skills that they have developed outside of the lecture
room and computing lab. The class of 2023 has also faced the challenge of the COVID-19 pandemic during their years of study. This has provided the students with
important experiences in adaptability and resourcefulness to ensure they completed their studies to the high standard expected of SETU graduates. Seeing our graduates
come through this period and to deliver high quality projects brings immense pride to our staff.

The 2023 Computing Projects Brochure provides the students with an opportunity to showcase their project. We hope that our industry partners use this brochure as an
opportunity to discover excellent student projects, possibly with a view to exploring recruitment opportunities.

The showcase is split into three sections: undergraduate BSc programmes, online HDip programme, and MSc programmes.

Dr Alan Davy,
Head of Department of Computing & Mathematics,
South East Technological University (SETU)
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Welcome from Lucy White, the FYP Co-ordinator

It is with great pleasure and deepest pride that we in the Computing and Maths department at SETU Waterford, present to
you, our colleagues, students and industry partners, the outstanding work of our final year computing students.

The final year project allows students to demonstrate what they have learned over the course of their studies, integrate their
knowledge in a capstone project, and produce a significant piece of work to ultimately showcase at the Computing Project Expo.

As the students have studied across a range of different programmes that specialise in their own distinct disciplines and subject
areas they have cumulatively produced an extensive catalogue of innovative and creative projects that range in type, discipline
and complexity. This brochure/online showcase will help you to easily navigate the final year projects by course or subject
area. You're in for a treat!

A final word to our students ...

i L.

A heartfelt congratulations to you all on completing your final year project. I know the road was sometimes long but your
consistent work, drive, determination and unwavering commitment to the process has brought you to this point.

The Computing Project Expo is your chance to showcase your project. We are delighted to celebrate with you and we are looking forward to seeing your hard work
come to fruition.

Enjoy and have fun!

Lucy
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Welcome from Colm Dunphy, the HDip Project Co-ordinator

The Higher Diploma in Computer Science (online) was the first fully online programme from WIT, now SETU. Students graduate
as full-stack oriented developers. The programme was designed to be delivered online, with an emphasis on student experience,
engagement, and building a learner community promoting peer learning. The programme has pioneered the innovative Agile
Semester approach to delivery. This showcase of projects presented in April 2023 highlights the diverse range of graduate
capabilities from this programme. Students on the programme complete their studies while on a six month work placement.
During this time they complete a capstone project. Students and graduates continue to be highly sought after. If your company
is interested in mentoring a student on work placement please contact joan.mangan@setu.ie

This year projects include native android app development, web apps, and a combination of both, in the one project. We also saw
some leverage hybrid and progressive web approaches to building both web and mobile apps. There were projects focusing on
DevOps, SysOps, creating cloud CI/CD pipelines, testing gradles, and IOT and physical computing projects involving hardware
sensors with web and mobile interfaces. We had workplace projects leveraging the Microsoft Power platform, Amazon’s AWS,
MS-Azure, and Red Hat OpenShift. A number of workplace projects are private (the details of which are withheld under NDAs).
A number of projects contributed to the open source community including tutors.dev, and Strimzi. We also had dashboard and data analytics projects. Student projects
use multiple APIs, and are deployed in different environments (AWS, AZURE, OpenShift).

Within the HDip section of this booklet, student thumbnails link to project videos, student names link to the project page. The project pages summarise the project and
includes links to github, Youtube and web pages for the project, deployment details, etc. QR codes for each project are also provided.

In summary, we are often asked what our course is about and what can you do after completing it? Well, this showcase answers both questions through our students’
hard work. Enjoy the diversity, innovation and creation. From the entire team, we would like to thank the students for their work over the last few years, and we wish
you every success which you will no doubt have in the future.

Regards,

Colm Dunphy
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Industry Engagement

The Department of Computing & Mathematics in the School of Science & Computing is working with our Industry partners to shape our third level curriculum and to
ensure that our courses are of the highest standard. Our graduates are high calibre with strong innovative and creative skills that allows them to fill vacancies across a
wide variety of interesting sectors, in flexible and well-paid computing roles. This has led to a high percentage of our computing graduates gaining employment within a
few months of completing their course and often quickly getting promoted in their new careers.

ICT Industry Board

In December last year, the School of Science and Computing at SETU reactivated its ICT Industry board with members from 15 organisations spread throughout
the South East of Ireland. This was in line with the National Strategy for Higher Education 2030. The department of Computing & Mathematics are committed to
engagement with Business and Industry in our region and beyond. The ICT Industry Board will address the:

Creation of a mutually beneficial ICT partnership between SETU and our stakeholders.

Provide guidance on the creation of new ICT programmes at SETU.

Knowledge transfer and the creation of joint research projects that support regional needs.

Development and provision of education and training for employees to address the need for lifelong learning and upskilling.
Development of new high-quality internships and work placements for students while evaluating current internships and placements.
Provision of employer feedback on graduate employability and competency skills.

Provision of employer guidance on current curriculum content and structure and course delivery in relation to theory and practice.

Development of initiatives which will cater for the increased capacity in higher education going forward and address funding and operational challenges associated
with these initiatives.

Need to support University initiatives for promotion and marketing of ICT in the region.
Management of the School of Science and Computing relationships and activities with industry in an informative and constructive manner.

Development of Memorandums of Understanding with suitable Industry Partners.
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Work Placement Programme

The Work Placement Programme for Computing students at SETU is an integral, accredited set of modules for all of our third year undergraduate students. Work
Placement gives students the opportunity to apply the theory they have acquired on their degree programme to real-world problems and tasks, in an industry setting. It
also enables the Department of Computing & Mathematics to be informed of the ever-changing needs of our industry partners and to build on our relationships with
companies in the region and nationally.

Further information is available at https://www.wit.ie/schools/science/industry-engagement or you can contact our Work Placement Manager, Tracy Murphy, at
tracy.murphy@setu.ie.

Industry-led Final Year Projects

Do you have an idea for a final year project which is based on your experience in industry? Increasingly, students engage in projects that have a strong industry focus.
Please note however that students will not be able to work on projects which have industry deadlines and an expectation of concrete deliverables. You can submit your
ideas by contacting Tracy Murphy, at tracy.murphy@setu.ie.

Collaborative Agreements

In an effort to formalise links between the Department of Computing & Mathematics and our industry partners we are seeking to sign Collaborative Agreements
with these partners. These agreements are not binding in any way but rather document areas where there is ongoing collaboration and identifies areas where there is
potential for further activity. The document covers

¢ Sponsorship

¢ Placements

¢ Graduate recruitment

¢ Research opportunities

¢ Points of contact

Specifying the points of contact details for the industry partner and for SETU under a range of headings will ensure that there is an appropriate flow of information
between the parties.

Second-Level School Visits

The department has modified the way we conduct school visits by integrating employees of Red Hat and Sun Life into our visits to Secondary schools. We have
also brought students who are already doing courses in our department to these schools, some of which are often past pupils. This new innovative approach has
revolutionised our school visits as it allows those who are already students to give an insight to our courses and outline a typical day, this is complemented by employees
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from industry outlining their careers so far and the vast array of opportunities that are available in the world of technology. School feedback has been excellent from this
initiative.

It is hoped that more companies will come onboard to support our visits next year to add different perspectives from other ICT sectors. Please contact T] Mc Donald at
tj.mcdonald@setu.ie if your organisation is willing to support this initiative.

Women in Technology 2023

SETU were delighted to host the 3rd “Women in Technology’ event sponsored by Red Hat on our campus at the SETU Arena last March. This event was a huge success
and attracted over 1,200 female students from Cork, Tipperary, Kilkenny, Wexford and Waterford. The event had female keynote speakers from companies like Red Hat,
Sun Life, Intel, Cartoon Saloon, IDA and the Walton Institute. Over 20 companies from the region took stands on the day and gave insightful information to the visiting
TY, 5th & 6th year students and their teachers on ICT careers and opportunities.

The event showcased the very best of Women in Technology, provided inspiration and encouragement to all those who attended, some of whom may have been curious
about a job in technology and further inspired those that already saw this as a pathway to a great career. Attendees met with and talked to women who have interesting
and varied careers in technology, engineering, ICT, physics and software development. Women who are changing the face of technology and society. We are looking
forward to 2024 already, please contact T] Mc Donald tj.mcdonald@setu. ie if your organisation would like to be a part of it next year.

Computing and Engineering Building

SETU has secured government funding for a new Engineering, Computing
& General Teaching Building which will open in Q3/Q4 2026. This 12,800 m?
building will revolutionise the teaching of computing in the region and will be
a catalyst for increased cooperation with industry. We are very grateful to our
industry partners for their help in securing the funding and we look forward
to working together to ensure that the building realises its full potential.

Computers for Schools

The Computers for Schools initiative is an attempt by WIT and the local IT in-
dustry to address the hardware needs of schools in the Waterford City region by
recycling computers into schools. In 2019, Sun Life Financial recycled 40 of their
3 year-old computers through this scheme into two local schools. The reactiva-
tion of this programme seeks to create a sustainable pipeline of computers for
schools from industry. Further information is available by contact T Mc Donald
tj.mcdonald@setu.ie or at https://www.wit.ie/computers4schools
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BSc (Hons) in Applied Computing

The aim of the BSc (Honours) in Applied Computing is

to provide a broad but focused, curriculum of computing and software development concepts. This is complemented by the study of particular problem domain
areas (e.g. Games Development, Cloud Computing). The intention is for the student to not only learn the technical skills, but also to form an appreciation for the
context in which the technologies are used and the processes involved in successful development.

At the start of their study, the student will be introduced to a broad range of subject material, with an emphasis on applying the scientific method. Later, the
student will be exposed to challenging and rigorous study of system development (from analysis to design to implementation and verification) and apply these
principles to small to medium sized systems. The student will be given a foundation in an application area of their choosing (from Media Development, Computer
Forensics & Security, Cloud Infrastructures, Automotive & Automation Systems, Game Development, and the Internet of Things) and gain strong proficiency in
developing systems in this area.

It is important that the student be conversant with current trends and paradigms when they enter the job market. However, it is equally important that they will
have transferable skills that will facilitate their career progression (e.g. project management, communication skills). To this end, throughout their study, the
student will be introduced to these topics so that the practice of these skills will occur in a seamless and integrated way throughout the program.

A graduate of the BSc (Honours) in Applied Computing will be an enthusiastic and confident practitioner, comfortable with their ability to learn, and adapt to the
ever-changing world of computing. They will be ready to embark on a challenging and rewarding career either in research or in the computing industry.

The breakdown of course credits across the four years on each specialism is illustrated by the following charts.

0 10 20 30 40 50 0 10 20 30 40 50
Software & Web Development Software & Web Development ‘ : : :
Placement/Study Abroad Placement/Study Abroad
Professional Skills & Project Professional Skills & Project |
Mathematics & Physics Mathematics & Physics ]
Networks & Cloud | Networks & Cloud |
Database & Analytics ] Database & Analytics ]
Computer Forensics & Security _ Computer Forensics & Security 7_
Information Systems & Modelling Information Systems & Modelling ]
Automotive, Automation & loT ] Automotive, Automation & loT
Media Development & Production ] Media Development & Production ]
Digital Graphic Design & Animation Digital Graphic Design & Animation ]
Game Development ] Game Development ]
Language/Psychology/Business ] Language/Psychology/Business ]
Networks & Cloud Computer Forensics & Security
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BSc (Hons) in Applied Computing

Software & Web Development
Placement/Study Abroad
Professional Skills & Project
Mathematics & Physics

Networks & Cloud

Database & Analytics

Computer Forensics & Security
Information Systems & Modelling
Automotive, Automation & loT
Media Development & Production
Digital Graphic Design & Animation
Game Development

Language/Psychology/Business

Automotive & Automation Systems

Software & Web Development
Placement/Study Abroad
Professional Skills & Project
Mathematics & Physics

Networks & Cloud

Database & Analytics

Computer Forensics & Security
Information Systems & Modelling
Automotive, Automation & loT
Media Development & Production
Digital Graphic Design & Animation
Game Development

Language/Psychology/Business

Game Development

Software & Web Development
Placement/Study Abroad
Professional Skills & Project
Mathematics & Physics

Networks & Cloud

Database & Analytics

Computer Forensics & Security
Information Systems & Modelling
Automotive, Automation & loT
Media Development & Production
Digital Graphic Design & Animation
Game Development

Language/Psychology/Business

Software & Web Development
Placement/Study Abroad
Professional Skills & Project
Mathematics & Physics

Networks & Cloud

Database & Analytics

Computer Forensics & Security
Information Systems & Modelling
Automotive, Automation & loT
Media Development & Production
Digital Graphic Design & Animation
Game Development

Language/Psychology/Business

Internet of Things

Media Development

50
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BSc (Hons) in Applied Computing

Cark Park Monitoring Drone

by businesses/institutes to
monitor their car park for
safety and security reasons.
Inspiration: A large num-
ber of students commute to
college using cars. When
they commute to college,
students find it difficult to
find parking spaces during
rush hours, for example

in the morning between
8:30am - 9:30am. When
students arrive at college,
tor car parks in realtime. they are not guaranteed a
Users can use the app parking space because of
“Prime Parking” to find out high congestion in college
how many available park- car parks, which may even
ing spaces there are in the force them to look for park-
destination they are about ing elsewhere. Some stu-
to commute to. This helps ~dents may even miss part
solve the problem of ev- of their lecture time due
eryday commuters travel-  to the difficulty of finding
ling to a location, only to @ parking spot. The app
find out there are no park- “Prime Parking” solves this
ing spaces available, which issue by showing the stu-
may lead to them trying dents the amount of avail-
to find parking elsewhere. able parking spaces be-
The “Prime Parking” drone fore they even leave their
and app can also be used homes.

The car park monitoring
drone is used to moni-

Technologies:

VS Code, Python, Amazon Web Services[S3,
Lambda, Rekognition], DJI Drone

by Abaz Bajrami

Abaz Bajrami (20085199)

BSc [Hons] in Applied Computing (Internet of Things)

Car Park Drone

Ollscoil
Teicneolaiochta
an Oirdheiscirt
South East
Technological
University

School of Science and Computing

Abstract

The car park monitoring drone is used to monitor car parks in real time. Users can use
the app “Prime Parking” to find out how many available parking spaces there are in the
destination they’re about to commute to. This helps solve the problem of everyday
commuters travelling to a location, only to find out there are no parking spaces
available, which may lead to them trying to find parking elsewhere. The “Prime Parking’
drone and app can also be used by businesses/institutes to monitor their car park for
safety and security reasons. Adaptability:

- When the infrastructure of a car park changes, E.g. more parking spots are being made, then

you may need to install new cameras in the new areas being built. With a drone, you won’t
need to do this. Using drones also reduces the numbers of cameras you need in a parking
area, and they are faster to set up.

Cost:

With a drone at a mid-altitude, you can monitor the whole car park with just one drone,
instead of needing multiple cameras that would cost a lot of money to implement. You won’t
just need to buy the cameras, but you’ll need to pay someone to set them up, and in some
cases, you may even need to build some infrastructure for the cameras to stand on. A good-
quality drone doesn't cost a lot and is easy to set up.

Data:
e In the AWS cloud, using Al and complex algorithms, the amount of free parking space is
counted and then sent to the application.

° Safety:
The drone can send the live feed to the cloud at AWS Cloud Services and then can upload it to
the app, where someone can have a live view of the car park. If they see any suspicious
behaviour, then go to the car park and see for themselves.

a Environement:

One or more drones could be enough to monitor one entire car park. This is far better
environmentally than it would be just using a normal car park camera. Also, it takes far fewer
materials to build a drone than you would need to make multiple cameras for a car park.

J
DJI MINI 2

A large number of students commute to college using cars. When they commute to
college, students find it difficult to find parking spaces during rush hours, for example
in the morning between 8:30am - 9: 30am. When students arrive at college, they are
not guaranteed a parking space because of high congestion in college car parks, which
may even force them to look for parking elsewhere. Some students may even miss
part of their lecture time due to the difficulty of finding a parking spot. The app “Prime
Parking” solves this issue by showing the students the amount of available parking
spaces before they even leave their homes.

Technologies Used

Ty

Database
and Analytics

Information Systems

and Modelling Computer Security

Computer Forensics

—
—

Game
Development

Software Dev:
Mobile

Software Dev:
Core

Media Development
and Production

L
L

Computer Networks Internet of Things

[Cloud Computing Automotive and Automation

Software Dev:
Back End

Software Dev:

Animation Front End

e
e —.
S

Digital Graphic
Design
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TL251 - 26
by Mark Bates

Android and Arduino Based Plant Monitoring System

the growing of household  is achieved with a mix of
plants in built up urban ar- hardware and software tech-
eas where the presence of = nologies. Using an Arduino
natural greenery is limited. ~maker board attached to a
This is achieved with the number of relevant and use-
use of Internet of Things ful sensors, the device gath-

(IoT) technologies and an ers important data about the Description How it Works
intuitive android based mo- state of the plants environ- e e o ) Y R e e
bile app in the hope that ment such as soil moisture, software to create a solution that enables your Wi-Fi network.
th- h . h . g people to experience growing their own plants 2. Once connected, the Plant Pen will
is can be smoothly inte- temperature and humidity. and produce. The device is equipped with the configure wit your device.
grated into everyday life This is stored on a database appropriste sensors tomonitor the plants g LG iew Bcoes for your Pt Pra
A . y . y = L. environment. This is then sent to a cloud send data to
Inspired by current and fu- The objective of this project where it is then sent and platform which is used to pull the data to be 4. Plant Pen sends data to Firebase
. : : : presented to the user via a mobile app. 5. Data collected on Firebase is sent to and
ture technologies and prac-  is to make the process of displayed to the user via displayed on the mobile app
tices that aim to encour- caring for houseplants and  a mobile application. This Features
age a greener way of liv- home grown produce care- then prompts the user to in-
N D A f hl 1 k . h if £ h The Mobile app has the ability to create and ’
ll’lg, thlS pro]ect was created Tee whnile also eeplng the tervene 1 necessary or the configure multiple “Plant Pens”. A Plant Pen is

a hardware device for tracking different plants
and produce that the user may be tending to.
Users can monitor the data sent from the
Cloud Database and get a general idea of the
plants health.

The Plant Pen is equipped with a temperature,
humidity and soil moisture sensor.

with the idea of adopting person using the device in-  plants overall health.
volved in the process. This

Technologies:
Kotlin, C++, Firebase, WiFi

—Q

Methodology

The project was developed using an Agile and
Sprint methodology. Work was split up into
two week sprints and tracked using a Kanban

Database

and Analytics

Information Systems
and Modelling

Computer Security Computer Forensics

Game
Development

Media Development
and Production

Software Dev:
Core

Software Dev:
Mobile

board created in Trello. This allows for the
work to be planned in advance and spread out
accordingly.

¥¥U§~ A e M Firebase

Digital Graphic
Design

Software Dev:
Back End

Software Dev:

Animation Front End

[Cloud Computing IComputer Networks IAutomoﬁve and Automation IInternet of Things ]

@ Trello arouino

Mark Bates | BSc Applied Computing | South Eastern Technological University
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BSc (Hons) in Applied Computing

Isometric Low-Poly Rogue-Like Video Game

The main aim of this project
is to create a Rogue-Like
Isometric video game. The

Technologies:

main goal of this video
game will be to beat a se-
ries of levels with one life,
death will result in being
sent back to the start in
order to play through the
game again. The follow-
ing are the complex fea-
tures that will be present
in the project: Procedural
Generation: these meth-
ods are often employed in
video games for content
generation and will be de-
veloped in this project to

C#, Unity, Blender, PlasticSCM, Github

randomly generate the en-
vironments for a different
experience each time it is
played. Smart Al systems:
will be developed to ensure
engaging Al that is able to
make smart decisions and
replan once circumstances
change to avoid failure. In-
ternal Economy: Balancing
the games internal economy
will be crucial in order to
balance the games overall
difficulty.

Database Information Systems . e
[an d Analytics and Modelling IComputer Security Computer Forensics

Game Media Development Software Dev: Software Dev:

Development and Production Core Mobile

[Cloud Computing

Computer Networks

IAutomntive and Automation

Internet of Things

Design

e

[Digital Graphic

Animation

Software Dev:
Front End

Software Dev:
Back End

e

- A A A

TL251 - 27
by Tommy Dalton

FLETCHER

ANl ISOMETRIC LOW-POLY WIDED GRME

o Al gl anncution Easkied
with carreng cul repari e
s (uickly and swiiohing
Daiyoan dlwoed sain of
TR A O faahon
B A peopset 0 I ueesd for
hifaram

) GitHub

Q Unity . e blender Dd ga%?é
@plesticn @ Trellor

Tommy Dalton, BSc (Hons) Applied Computing, Department of Computing and Mathematics, SETU
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BSc (Hons) in Applied Computing

The Use of Quadcopters in Conjunction with Machine Learning Technology to Provide

Autonomous Aid in Search and Rescue

In the past decade high
quality quadcopters have
drastically come down in

price, portable cameras have

become significantly better

and training/using machine

learning models to process

Technologies:

live data on consumer level
hardware in realtime is now
very much possible. Despite
the potential these technolo-
gies have in conjunction
with each other to assist

in search and rescue oper-
ations, it is rare to see them
used. Search and rescue is
often voluntary and can be
stressful. Despite best effort
it is unfortunately not al-
ways successful either. This
project was created to ex-
plore and test the potential
use of these technologies to
autonomously assist with
search and rescue missions.
This is achieved by using

Tello Drones, Python, OpenCV, Tensorflow,

Microbit, Vision Systems

Python scripts to automat-
ically generate path plans
and send commands to one
or many Tello Drones to
scout a set area. While this
is happening data and video
footage is being received
from each drone. Video
footage is fed into a trained
Computer Vision algorithm
and the output from this

is used to determine fur-
ther action such as adjusting
quadcopter flight paths, no-
tifying a search and rescue
team something has been
spotted, or summoning all
quadcopters to a site for fur-
ther analysis.
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by Jack Fitzpatrick

AUTOND

THE USE
LERRNI

ABST”.
In the pastdiecade high guality quadcopters have drastically come down in

price, portablie cameras have become significantly better and training/using
machine learfing models to process live data on consumer level hardware in
real time is nowsery much possible. Despite the potential these technologles
have in conjunction with each other to assist in Search and Rescue operations,

itis rare to see them used. Search and Rescue is often voluntary and can be

stressful, Despite best effort it is unfortunately not abways successful either

This project was created to explore and test the potential use of these
technologies to autonomously assist with Search and Rescue missions. This is
achieved by using Python scripts to automatically generate path plans and
send comeands to one or many Tello Drones to scout a set area. While this is
happening data and video footage is being received from each drone. Video
footage is fed into a trained Computer Vision algorithen and the output from
this Is used to determine further action such as adjusting quadcopter flight
paths, notifying a Search and Rescue team something has been spotted, or
summoning all guadcopters to a site for further anakysis.

TECHNOLOGIES

¢

SYSTEM DESCRIPTION ‘1
The Control and Processing side of the systes aPyth
cach drone. THIERE then ser ries of sequential commands.

The Communication side acts as a bridge and makics sure the messages are formatted correctly and reach their des

The communication to the Tello drone is done through UDP which means losses can be an issue, The communi
any of these issues.

On the Drone end e their commands they will perform actions and send back SLATUS)
everything Is runi 2 nd bac nstant video feed and sensor data. This data ks sent
stack to the Control d m takes the data and processes it.

ion on the likes of a GPU can be done to allow the process
y accommodate the use of cheap “dumb” drones with no o
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to initialize and handle the system. it first plans out paths for

ion drone.
de handles

s 1o assure
through the

multiple video
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Software Defined Vehicle, Open Vehicle API Research and Prototyping

Efforts are being made
within the automotive in-
dustry to abstract the con-
trol functions of vehicles
from the interfaces to those
functions to facilitate the
development of reusable
interfaces. This trend in
the industry has led to re-
searching and developing
generic vehicle APIs to in-
terface with systems in the
modern car such as climate
control and infotainment.
These generic vehicle APIs

can then be used univer-
sally among vehicle mod-
els, standardizing the ac-
cess to vehicle functions,
and enabling new user ap-
plications. The possibili-
ties with this technology
include the remote control
of vehicle functions to mo-
bile applications, enhanc-
ing the experience of the
end user. This project re-
searches the current ap-
proaches to the generic ve-
hicle API within the auto-
motive industry and de-
velops a vehicle API pro-
totype based on the pop-
ular COVESA Vehicle Sig-
nal Specification (VSS) stan-
dard, running on the Vec-
tor CANoe platform. The
system can be used as a
test bench for integrating
VSS with existing vehicle
network architectures.

by Robert Jacob

Software Define Viehicle | OpenVehicle APl Research

|MAQTT P e et b e i e
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maolive indhustiy b alnlrit the control COVESA
e o i Rt —
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Lift It

Lift It is a VR fitness game
designed to teach people
how to perform exercises
correctly and safely. This
game/application is a per-

Technologies:

fect way to make exercis-
ing more enjoyable. The
idea for this was inspired
during covid times. When
gyms are closed people had
no other option then to do
home workouts which after
a while became tedious and
un-interesting. Lift It is the
perfect alternative. Lift It
demonstrates to it’s players
how to correctly perform
exercises in a safe environ-
ment while also testing their
ability. Once the player has
finished their workout they
will receive a score for what

Unity, C#, VR, Teaching/Learning,
Databases, Animation, Networking

they have done and this
score will be saved and they
can access it when they play
again. This will be a great
motivator for the player and
will encourage them to play

again and to beat their score.

Lift It incorporates many
VR mechanics to allow this
game to work proficiently.
These mechanics are as fol-
lows: - Movement - Sight

- Physics - Interaction. Lift
It was designed in order to
help and teach people and
to put a fun twist into exer-
cising.
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Heimdall: A Custom Kubernetes Extension Which Enables Atomic Resource Ownership

My final year project, Heim-
dall, is a custom Kubernetes
extension designed to ad-
dress the issue of conflict-
ing changes to Resources

Technologies:

by Operators. By default,
Kubernetes does not al-
low atomic Resource own-
ership and there is no ex-
isting solution to enable
this functionality. Heim-
dall allows Resources to be
configured with an atomic
owner. When Heimdall is
set to monitor a Resource,
any incoming changes from
its non-owner will be de-
tected and blocked. This

is done by reconfiguring
the Role permissions of the
Operator or Controller, pre-
venting them from making

Go, Kubernetes, YAML, Prometheus,
Grafana, Jekyll, LaTeX, Git, Docker

further changes to the Re-
source. Heimdall also aims
to make the process of fix-
ing the problem easier. It
sends an interactive notifi-
cation via Slack to the team,
providing a link to the prob-
lem Resource and Operator.
The Controller comes with
a comprehensive Wiki, in-
cluding a guide on its use,
Prometheus metrics, and
Grafana support for a dash-
board overview of Heim-
dall’s metrics and perfor-
mance.

Database
and Analytics

Information Systems
and Modelling

Computer Security

Computer Forensics

Game

Media Development

Software Dev:

Software Dev:

Cloud Computing

Computer Networks

Automotive and Automation

Internet of Things

Digital Graphic

Design Animation

[ | |
[Sempmen | o
[ | |
[ | |

Software Dev:
Front End

Software Dev:
Back End

| )
B ]
| )
| )

TL251 -31
by Bryan Keane

EIMDALL

A Kubernetes Extension for
Atomic Resource Ownership

and Conflict Prevention

Heimdall is a custom Kubernetes
extension that implements atomic
Resource ownership, which allows
an Operator to be the only entity
with the ability to make changes to
a Resource. Heimdall can be
installed on any Kubernetes cluster
to watch specified Resources of
varying importance, block changes
from non-owner Operators, and
send interactive slack notifications
to the developer.

BUILDS URL

WATCHES  BLOCI

2

NON-OWNERS
|

Example Notification

Watches Core & Custom Resources for issues
Allows an atomic owner to be set

Blocks changes from non-owners

Builds platform-agnostic URL for Resources
Prioritizes more important Resource

Sends interactive Slack notifications
Notification cadence is based on priority
Includes Prometheus metrics

Comes with documentation at heimdall.wiki

P
%

GITHUB AUTOMATED
RELEASE TESTS

[ g

SPRINT
REVIEWS

Supports all major Kubernetes p

aws
peded-)

£

Go:gle Cloud opeNsHi

BSc Applied

Bryan Keane

(Cloud &

Department of Computing & Maths
South East Technological University
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Recognition Shopping App

Kotlin, and Firebase. The
app will also employ the
MVVM architecture to de-
liver an efficient and user-
friendly interface that of-
fers a range of functional-
ities. The app’s features
will include user registra-
tion and login, security code
scanning, product scanning,
cart page, profile page, pay-
ment page, and order his-
tory page. Users can cre-
ate an account and log in to
their account, and the app
will store their information.
To access the main store

This project aims to develop
a mobile app that enhances
the shopping experience us-
ing technologies such as Im-
age Recognition with Ten-
sorFlow, Android Studio,

Technologies:
Android studio, Kotlin, Firebase, Tensor-
Flow image recognition

page, the app will need
users to scan a security code
unique to the store. Once
on the main store page,
users can scan products and
view product information
and add them to their cart.
The cart page will display
a list of the items the user
scanned and added to their
cart. Then allow for pay-
ment from the app. By us-
ing the latest technologies,
this project aims to provide
a solution that prioritizes
convenience, speed, and
simplicity for users.
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by Tony JinHui Liu

pping experience using i
Recognition with TensorFlow an aper-source software library
used for maching laming and artificial intalligence. It ks made
0 bulld, train, and deskgn maching lsaming models, Andrald
Studio, Kotlin, and Firebase, The app will also emgloy the
MYNM architecturn to deliver an efficient and user-friendly
intortace that offars & range of functionalities.

The app's festures will include: user reglstration and login,
socurity code scanning, product scanning, cart page, profile |
e, paymant page, and order histary page. Users can crestn
an aceount and log in to thedr scceunt, and the app will stora
‘tholr information. To ncooss the main storn pags, the app will
need usors 1o scen & security code unique to the store, Once
o the main store page, users can scan products and view
product information and wdd them to their cart. The cant pege
will digpluy o list of the itema the user scanned snd sdded to
thedr oart, Thon sllow for paymant from the spp.

By using tha latest technalogies, this project aims to provide 8
solution that prioritizes corvenionce, speed, and simplicity for
useve.

» Con view product detalls.
» Users can view shopping

+ Ugers can chockout.
* can sekict product quantity,

1used the agilo muthodology bacause it is & faxible and
adaptable mothodalogy, which is why its & populer choios

for mobile app deveiopment. Agie methodalogy is sulted for
projocts that ae likely to change as they are being built
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Investigating the Aftermath of a Ransomware Attack

This paper examines the
impact of ransomware at-
tacks on non-essential orga-
nizations. The paper pro-
vides an overview of ran-
somware attacks and their
trends, to establish a funda-

Technologies:

mental understanding of the
ransomware field. To ad-
dress the research questions,
the study employs two dif-
ferent methods which are
a reproducible experiment
and content analysis. The
experiment involves repli-
cating an attack using sam-
ple ransomware. This ex-
periment along with content
analysis are then used to an-
swer my research questions.
The findings highlight criti-
cal factors that non-essential
organizations should con-
sider when a ransom is de-
manded, including negoti-
ating strategies and the role

VMware Workstation Pro, Excel, Word,

LaTeX

of law enforcement. Further-
more, the paper identifies
measures that organizations
can take to prevent follow-
up attacks, such as imple-
menting security protocols
and providing staff training.
The paper also identifies
what indicators can help or-
ganizations identify if a suc-
cessful ransomware attack
has occurred. Overall, this
paper contributes to the un-
derstanding of ransomware
attacks on non-essential or-
ganizations and provides
guidance for organizations
to mitigate the risk of ran-
somware attacks.
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by Anthony Lonergan

Investigating the Aftermath of a
Ransomware Attack

This project examines the impact of ransomware attacks on non-
essential organizations and investigates the factors that organizations
should consider when responding to a ransom demand. This project
provides an overview of ransomware attacks and their trends, to
establish a of the field.

To address the research questions, the study employs two different
methods which are a reproducible experiment and content analysis.
The experiment involves using a sample ransomware attack to
identify the signs and changes that are left behind after an attack. This
experiment along with content analysis are then used to answer the
research questions.

The findings highlight critical factors that non-essential organizations
should consider when a ransom is demanded, including negotiating
strategies, the role of law enforcement, and the importance of
preparedness. Furthermore, this project identifies measures that
organizations can take to prevent follow-up attacks, such as
implementing security protocols and providing staff training. This
project also provides some indicators that can help organizations
identify if a successful ransomware attack has occurred. Overall, this
project il to the ing of attacks on
non-essential organizations and provides guidance for organizations
to mitigate the risk of ransomware attacks.

\What factors should a non-essential organization consider when a
ransom is demanded from them?

What precautions should be taken by a non-essential organisation to
ensure a follow up ransomware attack does not occur?

[What are the indicators to a non-essential organisation that a
successful ransomware attack has been perpetrated against them?

Flowchart of a Typical Ransomware Attack
Stage 1: Delivery

Stag! ommand and control

Once inside the network the ransomware
establishes access to the system.

age 3: Credential

The network is breached by phishing or
an exploit of internet-facing service.

/1 While remaining undetected the malware

3: Cr
—
—N
f"%\\\ continues to pave the way for its attack
/A~

by stealing credentials.
Stage 4: Canvas

Q The virus searches for files to encrypt

both locally and on any network it has
managed to access through lateral
movement.
Stage 5: Extortion

The cybercriminals will now begin to
exfiltrate all of the local and network files.
After this the attacker will then demand a

ransom to have them decrypted.

oject | niddle
encryption curred and onwards

The approach | used to answer my research questions was a hybrid one. This approach was a qualitive/experimental one.

Qualitative

I use qualitive analysis to answer the research questions. There are
multiple different ways to do qualitive analysis, but | believed content
analysis to be the best approach for this project.

Content analysis is a research tool used to determine the presence of
certain words, themes, or concepts within some given qualitative data
(i.e., text).

I looked for and evaluated patterns in my sources for key words that
appear frequently so that | stayed on topic as much as | possibly
could.

 Avoslocker |
n Black Basta
n Phobos

< Contiv2
< Quantum
[

Lockbit 2.0

BlackCat_|

Experiment

I also used an Experiment to help answer my research
questions. To do this | exploited a Virtual Machine
using a sample ransomware script. Once | successfully
exploited the Virtual Machine, | used different tools to
analyze what happened and what had changed on the
as a result of the attack.

| believed this approach was not only very interesting
to see but | also think that it was very informative in
giving me an insight into how these attacks works and
what signs are left behind as a result of the attack.

Attack Variants in Q3 2022
5%

Average lifespan of a ransomware strain in days

447 378

2018 2019

168

55417 professionals were asked the following:
Is ransomware a real business threat, or is it over-hyped

12% - A business threat but not to
D
my organisation

4% It's over-hyped__—

Anthony Lonergan 20089310
BSc (Hons) in Applied Computing
(Computer Forensics and Security)
School of Science and Computing
South East Technological University

84% - Significant business threat
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Procedurally Generated 2D Unity Game with Advanced Enemy AI and Dynamic Diffi-

culty Adjustment

Split Heart is a 2D game
where if the player dies,
they are sent back to the
very start with new ran-
domised levels. The game
is set in a cyberpunk
dystopian future where

Technologies:

greed and power have con-
sumed the leaders of the
world. Bandits have taken
over the once powerful
city of Xadena. You play
as Banks, a Xadenian sol-
dier who was captured and
kept as a prisoner. Escape
your prison and fight your
way through an army of
bandits and bosses using
your unique soul-splitting
mechanic to get the up-
per hand on your enemies
and free Xadena of this
tyranny. Use an array of
weapons such as a katana,
dual swords, and a hand

Unity, C#, Git, GitHub, Trello, PixelArt

gun. Split Heart contains
many complex features such
as procedurally generated
levels so every play through
is different, advanced en-
emy Al that will keep the
player on their toes with
grouping and damage block-
ing mechanics, and dynamic
difficulty adjustment where
the game will cater the dif-
ficulty of the game to how
well the player is doing.
Split Heart also has an econ-
omy where coins dropped
from enemies can be used
to buy permanent and tem-
porary upgrades.
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by Caolan Maher
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I

A Broken
World

Advanced
Enemy Al

Dynamic Difficulty
Adjustment
RS Procedural

Generation

Caolan Maher, BSc (Hons) A

‘@Unity R 7rello m @ W pixiLarT Gﬂh Q

o € 9



2023 Computing Graduate Handbook

BSc (Hons) in Applied Computing

Giants Conquest

Procedurally generated
open world game where
you play as a giant trying

Technologies:

to overthrow the king. You
do this by either destroying
villages along with villagers
or negotiating with villages
for resources. Destroying

villages will impact resource

production of other villages.

The kings knights will at-
tempt to retake the villages
to hinder your progress.
Your actions will impact
two dynamics, The fear in-
dex and The negotiation in-
dex. Both of these indexes
control how easy it is to get

Unity, Blender, GitHub, Trello

resources, Fear index will
allow for easier negotiation
but worse resource produc-
tion. Negotiation index is
directly linked to the fear in-
dex, the less fear the harder
it is to negotiate due to the
villages being more pro-
tected by the knights. Once
you have collected enough
resources you face off with
the kings army along with
an army of your own de-
pending on how many vil-
lages are under your rule.
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Automation Pipeline

The objective of this project
is to streamline the software
development process by

Technologies:

implementing automation
pipelines using tools like
Jenkins, Terraform, Ansi-
ble, Docker, and AWS. By
doing so, developers will
have a structured approach
to building, testing, and de-
ploying code changes, re-
ducing the time and effort
required. A central reposi-
tory for code will also be es-
tablished, improving collab-
oration and ensuring consis-
tency among team members.

Terraform, Ansible, Docker, AWS, Jenkins

Automation pipelines will
facilitate the automation of
tasks such as provisioning,
testing, and deployment, re-
ducing the likelihood of er-
rors, improving efficiency,
and enhancing the quality
of the codebase. Ultimately,
this project aims to simplify
and streamline the software
development process, free-
ing up developers to focus
on producing high-quality
code.
Problem
Statement

+ Reduced productivity: Conventianal proce
developers with time-consuming tasks unrelated to

coding.
+ Error-prone dep

inconsistency.

ies lead to wasted resources,

potential revenue losses, and increased expenses .
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by Milan Ples

Solution
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Milan Ples 20088120@mail.wit.ie, BSc(Hons) in Applied Computing
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Unity3D Based Low Poly Isometric Empire Building Game with Advanced Al, Procedural TL250 - 37

Generation and Population Management
by Jakub Poczatek

Rise From Ashes

kingdom, the player must  is key to success, with play-

Rise From Ashes is an
empire-building game set in
an ancient, mediaevalesque
world ruled by nature, not
yet touched by human in-
dustrialization. As an or-
phaned prince of a desolate

Technologies:

rebuild the once-great civ-
ilization from the ground
up, managing citizens’ rest
periods, daily food intake,
and job assignments while
constructing and upgrading
structures. The games low-
poly art style evokes the
simplicity of the medieval
age, emphasizing the raw

beauty of the natural world.

The procedurally generated
world features three biomes
with randomly distributed

resources, and dynamic dif-
ficulty adjustments ensure a
unique experience for each

player. Citizen management

Unity3D, Blender, Krita, C#

ers making strategic deci-
sions on everything from in-
dividual job assignments to
macro-level resource alloca-
tion. Players must fend off
invading barbarians and en-
emy spies infiltrating their
kingdom, using everything
from defensive structures to
combat tactics. With deep
strategy elements and end-
less replayability, Rise From
Ashes offers a challenging
and customizable gameplay
experience that will keep
players engaged for hours
on end.
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by Jason Power

Progressive Web Application for Personal Safety Alerts

Airdeall is a Progressive
Web Application (PWA) de-
signed to work as a general
purpose SOS alerting ap-

Technologies:

plication which can be in-
stalled on a users mobile de-
vice while also being acces-
sible from any device that
has a browser. This appli-
cation gives users the abil-
ity to create and activate
alerts that can be fully cus-
tomised with options such
as SMS messaging, location
information and social me-
dia integration. Airdeall
will also allow the owner
of any kind of business to
register with the application,
and define their business

React, JavaScript, HTML/CSS, Firebase,

GitHub, WebStorm

as a safe point where users
can seek refuge if they feel
threatened. This approach
to safety could be seen as
reactive, however Airdeall
will also help to provide a
pro-active approach by pro-
viding a user with helpful
tips to ensure they stay safe.
The application will provide
a simple and easy to use in-
terface which will both al-
low app users to activate
alerts quickly and efficiently
and allow anyone with ac-
cess to use it.
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Progressive Web Application TU
for personal safety alerts

Airdeal

Project Abstract

Airdeall is a Progressive Web Application (PWA) designed to work as a general purpose
SOS alerting application which can be installed on a user's mobile device while also being
accessible from any device that has a browser. This application gives users the ability to
create and activate alerts that can be fully customised with options such as SMS
messaging, Location Information and Social media integration.

System Overview

Github Repo

Alert Features

« Integrated map

« Integration with social media

Todio API « Sounding a high-pitched alarm

« Proximity alerts to close by users

* A Countdown in case of a misread situation

* The ability for a business to register as a “safe point”

« Automatic recording of the situation with cloud backups

* The ability to use the Flashlight as a signalling feature/deterrent

* SMS to selected contacts with location information, and a help message

W GitHub @ B & 3

Jason Power, B.Sc. In Applied Computing, Cloud & Networks | 20076537
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Django-Based Web Application for Upgrading and Configuring Network Devices TL250 -39

by Aaron Russell

Django-based web application for upgrading and

This project aims to develop
a web application named
NetNua, which uses the
Django web framework
with Python, and will al-
low network administra-

Technologies:

tors to upgrade network de-
vices’ firmware easily. Ad-
ditionally, NetNua will en-
able administrators to cre-
ate configuration changes
at scale, streamlining net-
work device management.
The application will provide
a user-friendly interface al-
lowing users to schedule au-
tomatic upgrades for their
devices and script configu-
ration changes at the touch
of a button. The application
will be vendor-agnostic, en-
abling it to be used across
various network devices.
NetNua will be security con-

Django, Python, SQLite, GNS3

scious, requiring authenti-
cation for every aspect, and
includes extensive logging
for every change. In addi-
tion, the application will al-
low users to easily view the
current firmware versions
of their network devices,
enabling them to maintain
an up-to-date log of the de-
vice’s firmware history. Net-
nua will help streamline cer-
tain aspects of network de-
vice management, making it
easier for administrators to
manage their network infras-
tructure.

Database Information Systems . .
[an d Analytics Ian d Mo delling};l IComputer Security IComputer Forensics
Game Media Development Software Dev: Software Dev:
Development and Production Core Mobile
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configuring network devices

NetNua

Features
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Continuous Integration and Delivery, Implemented Using a GitOps Framework

This project will implement
a robust CI/CD framework
utilising GitOps principles
and various DevOps tools
and technologies. The goal
of this project is to stream-
line, through automation,

Technologies:

the deployment process, re-
duce errors and increase
productivity in the appli-
cation development and
deployment cycle. Kuber-
netes will be used as the
container orchestrator and
Podman as the applications
containerisation platform—
Helm, to manage Kuber-
netes resources. While
GitHub Actions and Ar-
goCD will serve as the CI
framework, I aim to garner
experience and expertise in
and through implementing
real-world GitOps frame-
works using cutting-edge
DevOps tools and technolo-

Kubernetes, Docker /Podman, KIND, Helm,
ArgoCD, GitHub Action, Golang, CI/CD

gies. The result will provide
an ability to recommend dif-
ferent technology stacks for
GitOps and CI/CD based
on context and project re-
quirements. The end users
for implementation of Gi-
tOps would typically in-
clude the developers and
operations teams who are
responsible for managing
and deploying the appli-
cations and infrastructure.
The implementation of Gi-
tOps would result in a reli-
able, scalable, and resilient
system while also boosting
productivity.
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by Patryk Stefanski

Continuous Integration and Delivery, Implemented
using a GitOps Framework

Abstract

This profect implements a robadt CUCD framework utilizing GitOps principhes and
various Devibps fools and iechaologies. The goal of this project is to sreamline, through
aiibomalion, the deployment paocess, Feduce erfors, and incecase productivity in the
application development and degboymesn cycle.

Paeryk Saciamb
WSc (Bhona) in Apgplied Compreting
mtemcnive & Awtomation Syinema)

Key Technologies
Kubernetes s wsed as the comsiner orchestragor and Podman ss the application’s
cuiilalieriration jpalfons—Hem, (s misage Kabsmaes roouces, Gillib Actions and
Asge I werve s the C lramsework O

Tt 1 e e gt i g Il v L it
Oielips (rmmeworks wing custing-edpe Devlips ools and  echmologies. The result
provides an ability fo recommend differen techiology stacks for GitOps and CLCI 0"90 \
GitOps Flow oA w
9 g % docker
[T [T P
e et

' kubernetes
g
T m v @)
Raal argo - =

1. Thee waer Buas 1o et ups (s coniguration repo s that AngoC I can deseet the changes.
1. The user makes amd commits chsnges b U apgdication somce code on & developaent ranch,

b A et crvates @ pull request from the applicsion develapment baanch against (e masoer bawndh

4. GitHbub actions are rum on every pull request and the Solkowing stages are rum Gopendent on the success of the previeas

s pushed vo the Dacker I
i U Hiehim < han repaosino
cbm chat ropaitary svery
a. Dtect i any changes have boon made bo the

{image regisiey)
1ated

figar ion reposiiony
b Check the cumen ¢luster onfigurstion and syne hronbee if necesssry o march the Helm cha.
. Kubernetes ¢lurser applies srew configurstion and dephoys 10 vaging.

Benefits OF GitOps

Bmprereed visihility and irsmpareecy: provides a comralized view of changes mads 1 infrasimcture snd
applications, making it casicr 1o (rack changes, sentily iwaes, and pesfors sudit.

Faater and mare relishle deployments unisg Gt as the single source of truth, Gitdps enabiles sutomated,
nepeatstle deployments, erducing the rivk of human erne and cnsbling Tavies relcases.

irvaior scalability and exdbility: GilOps enables mflraiructune and spplication confiparaiions (o be venioned
and mansged m code, making it cader g srale applicatioen, roplicate configurstions acres cvirommenes, and

ke chasges v bk, infrastnsciuse and applcations, as seeded.

e 8

. L
arime mriss
S

Page 21



2023 Computing Graduate Handbook

BSc (Hons) in Applied Computing

TypeScript Web App Platform for Third-level Esports Students

Irish Collegiate Esports Plat-
form is a TypeScript web
application where third
level students can sign

up to connect with other

Technologies:

students studying at the
same university and cre-
ate teams to register into
tournaments ran by organ-
isers. This project aims to
help break down the bar-
rier between organisers hav-
ing to verify student sta-
tuses for university / col-
lege only tournaments. An-
other aim is for connectiv-
ity between students who
share the same interests in
competing in third-level
esports competitions. Ire-
land’s National Education &
Research Network’s service

Next.js, Auth.js, Docker, TypeScript, Azure,

Edugate, Prisma, MySQL, NGiNX

Edugate is being utilised

as a way for students to
verify themselves as active
third-level students to ver-
ify themselves to play, simi-
lar to how UNiDAYS works.
Once a student is verified
they can connect with other
students on the website to
create teams and sign up to
tournaments. They can also
join their college/university
Discord server as another
means of connectivity. As
this is an issue currently in
Esports Ireland as it takes
place heavily online.
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by Allen Terescenco

Collegiate Esports Web Application

Irish Collegiate Esports Platform

Abstracht.

1 2020, SETU announced thelr esports scholarship. This is the first of Ibs kind in keeland.

Colegiate esports in relnd have been around for the last number of Years. Nativz is cumentd) the main Fish espors orpaniser. cLmenth) the
Nativz’ Discond sarvec, thers are over 75 members a8 of the T7th of December 2022 In Nathz’ Winber League 2022, thers were over B0 teams
rogistered to play, with beam sizes ranging 1rom 3 to 6 players, exchuding substitutes and cosches.

Naivz ared ctiber Ceginisers suruQgle with U thentictn) of stadent ebghilay for their bourramentsa. The Fish Collogiate Esports Plattorm is &
web appication which 5oives bhis issus Bhough 3 veriication process where bhird level students can sign Up Using bhek sbudent; emall address
and comnect with ctier students sudying M the Same university L0 Create beams and Sign LP DO LOUMAMents ran by organisers.

Alorg with verification stetxmses,  Discord bob is svislble 50 kish University Discond servirs across irsland to profvde rokes 5o stadents to help
Chub and S0ckety COMMttee Mmembers Manage thelr members.

System Design.

Methodology.

Agie Methodology s the process
of breaking down the project Into
phases, which Is Sackled In smaller
~sprivas”.

1 used agie bo ensure CONGINUOUS
progress had been met in the form
o one month kng sprnGs 5o allow

Technologies.
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Allen Terescenco
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New Feature Development with Shortest Path Algorithms

PROJECT TOPIC Design
and Development of a Rout-
ing Feature with Real-World
Road Incident Data provid-
ing Safer Routing Abstract:
A Development of a new

Technologies:

Road Routing Feature which
uses road data gathered
from Government websites.
The main objective is to pro-
vide users with an optional
Routing Feature that takes
previous road incidents into
account before displaying
the quickest route to a desti-
nation. Understanding, Us-
ing and Altering Algorithms
that traverse a Network for
a specified output. This
project helps users that are
looking to travel on safer
roads to destinations. Trav-
elling unvisited roads can

Java, JavaScript, Docker, AWS, Linode,

Python, Pandas JSON, GEOJSON

be weary for a lot of people,
especially when they might
be far from home. This app
will provide users with a
peace of mind, knowing
that they will not be going
through blackspots or avoid-
ing poorly developed roads.
A website for front-end and
user accessibility is enough
for the initial service. This
will be connected to a cre-
ated server which is stored
and connected to via Cloud
Services. Front-end will be
created with AWS Services
and pointed to the server.

De j & Created by Emestas

SAFEROUTE

TL249 - 42
by Ernestas Trakys

hub.com/ee RoadRoutng

INCORPORATING SAFETY IN
ROUTING ALGORITHMS

A Real-Time Solution to Enhance Road Safety

BSc (Hons) in

Depart tof

ad Computing

Objective:

This project enhances road safety by
developing a routing algorithm that
incorporates real-time incident data into
the scoring system of the shortest path

otive & Automation Systems)
outh East Technological Univ

Methodology:

Agile methodology is an approach that involves
dividing the project into smaller phases, which
are completed in short iterations. | used agile
methodology to ensure continuous progress
while balancing other academic workloads

FEATURES

The algorithm receives and
anal real incident data

to provide up-to-date routes
that prioritize safety

Users can input their preferred
level of safety by adjusting the
SafetyScore parameter in their
route configuration

Database Information Systems Computer Security Computer Forensics
and Analytics and Modelling P Y P

Game Media Development oftware Dev: Software Dev:
Development and Production Mobile

[Cloud Computing
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BENEFITS

afety by avoiding high
altime Incidents int

My routing al
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My solution s ¢

through a user-friend!
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delivers customized routes
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USV LIR 2.0

The USV LIR 2.0 is an un-
manned surface vehicle
designed to serve as an
open research platform. It is
named after the Irish legend
Children of Lir. This project
showcases engineering to

Technologies:

school students through a
mission design competition
and is being used for ma-
rine research by biologists
from Catholic University

of Valencia. The unique as-
pect of this project is the
technology underneath. The
master controller, Pixhawk
3, controls the boat with
the help of GPS and is con-
nected to a laptop through
telemetry communication,
while QGround Control is
the mission planning soft-
ware tool used to configure
the boat. The microbit inter-
face, a small microprocessor
programmed with virtual

Python, Tensorflow, Pixhawk, Microbit,
MQTT, AWS, Roboflow, OpenCV, QGround

puzzle blocks, is a standout
feature that makes this plat-
form accessible to anyone,
regardless of their technical
background. My primary fo-
cus is maritime search and
rescue, using object detec-
tion training models and im-
age processing methods to
detect and rescue people in
risk of drowning. 1 devel-
oped a GUI to provide ease
of use for future use. The
path planning for the boat is
done with common motion
planning algorithms like Di-
jkstra and the communica-
tion is done through MQTT.
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by Dominik Wawak
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BSc (Hons) in Computer Forensics and Security

The aim of the BSc (Honours) in Computer Forensics & Security programme is

to produce graduates with the necessary knowledge, skills and expertise to pursue a career in computer security and computer forensics. Graduates should be
able to build, use and adapt software and hardware solutions to conduct investigations or to secure networks and systems. The course will also confer on the
graduates a set of personal and professional attributes that will allow them greater flexibility in the development of their own career options. Specifically the
course aims to produce graduates who can
e Reason and problem-solve to a high level in the area.
* Design specific security solutions.
* Provide security support to systems development teams.
Participate constructively in the deployment of new security technologies.
Participate in the development of forensic solutions in response to a security solution.
Undertake research-based projects where required.
Manage technology-based projects that require the handling of innovation and change in dynamic environments.
Present and communicate clearly.
Work with others in a group environment.

The breakdown of course credits across the four years on each specialism is illustrated by the following chart.

0 10 20 30 40 50

Software & Web Development
Placement/Study Abroad

Professional Skills & Project
Mathematics & Physics |
Networks & Cloud ]
Database & Analytics |
Computer Forensics & Security |
Information Systems & Modelling |
Automotive, Automation & loT |
Media Development & Production 1
Digital Graphic Design & Animation |

Game Development

Language/Psychology/Business
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EPods: Podman-based EBook Manager

and author. Clicking a book
takes the user to its detailed
page, which includes meta-
data such as the publication
date, genre, word count,
and ISBN. From there, users
can read the book using a
third-party reader compo-
nent embedded in React. If
a user has already started
reading, the application will
return them to their last
read page. The metadata
for each book is scanned
and gathered by a Golang
web API (which utilises the
GIN framework) and stores
the data in an AWS RDS
database for future use. The

EPods is a React-based web
application that allows users
to manage the eBook cat-
alogue. The web applica-
tion landing page lists all
the user’s eBooks, show-
ing each ones cover, title

Technologies:

React, Golang, Gin, AWS

Golang web API runs in-
side a container created by
Podman, a daemonless con-
tainer engine for creating,
managing and running OCI
Containers. This container
will run inside an AWS EC2
instance. The React frontend
is deployed on an AWS S3
bucket designed for web
hosting. As both of these
components are running in-
side AWS services, the user
can read their eBook files
from any location at any
time. Users can also update
or delete books from the
web application.
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by Niall Crowe

EPods

Full Stack Web Application Allowing Users To Manage Online
eBook Library

Key Features

and manage eBook

System Architecture

s

5 Bucuet coneang
*Book Wes

o [

Golang
Wb AP

LC2 e

FOS rwancs comang
ook Tetadas a0 53 Buchet cormang
user Gasadase Hewct hor

Technologies

the development of this application

This was so each feature and @ podman aws
component of the application could be NG St
worked on in order to see what worked
and what needed improvement, while

also allowing for feedback and
suggestions during development

Meth

ology

Agile methodology was used during

Niall Crowe - 20089334

BSc (Hons) Computer Forensics and Security
Department of Computing and Mathematics
School of Science and Computing
South East Technological University
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Strengthening Cybersecurity for Smart Homes and Open Networks: A Threat Detection
and Portable Exploitation Model

In the age of digital technol-
ogy cornering virtually ev-
ery aspect of human conve-
nience, as reliance on smart
devices and home networks
continues to grow, so do
the risks of cyber threats. In

Technologies:

response, a plug-and-play
Threat Detection Model has
been developed for home
networks. This model is de-
signed to automatically scan
the network and connected
devices, and alert users via
an Android application of
any unrecognized intrusion
activity or network scans,
as well as any new devices
connected to the network.
The model is easy to con-
figure with the help of an
installation manager and
includes all required de-
pendencies and automation
scripts. To test the model’s
effectiveness, a Portable Ex-

Raspberry Pi 4B, Kali Linux, Python, Kotlin,

Github, Android Studio

ploitation Device is also de-
veloped. This allowed for a
more comprehensive under-
standing of the model’s ca-
pabilities and raised aware-
ness of the severity of cyber
threats. The project will also
be published on GitHub for
interested individuals to test
on their own networks. Its
open-source nature allows
for more comprehensive im-
provements. The primary
aim of this model is to en-
hance cybersecurity in the
age of digital transformation
and promote safer and more
secure use of technology in
households
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by Gowriswarup Kailas Perumal

STRENGTHENING CYBERSECURITY FOR & ﬁ

etection a

w

Model

SMART HOMES AND OPEN NETWORKS: *¢‘ii

nd Portable Exploitation

2 1
|

ABSTRACT

A PLUG-AND-PLAY THREAT DETECTION MODEL HAS BEEN DEVELOPED FOR HOME
NETWORKS. THIS MODEL IS DESIGNED TO AUTOMATICALLY SCAN THE NETWORK AND
CONNECTED DEVICES, AND ALERT USERS VIA AN ANDROID APPLICATION OF ANY
UNRECOGNIZED INTRUSION ACTIVITY OR NETWORK SCANS, AS WELL AS ANY POTENTIAL
SECURITY RISKS TO THE NETWORK. INTERESTED USERS WILL BE ABLE TO RECREATE THE
MODEL TO BETTER UNDERSTAND THE IMPORTANCE OF SECURITY IN HOME/OPEN
NETWORKS, ESPECIALLY WITH THE GROWING RELIANCE ON SMART HOME DEV|CES.

METHODOLOGY

THIS PROJECT UTILIZES AN AGILE+KANBAN
APPROACH TO MANAGE THE WORKFLOW
AND OPTIMIZE THE PROCESSES. BY
COMBINING THE FLEXIBILITY OF AGILE WITH
THE VISUAL WORKFLOW MANAGEMENT AND
WORK-IN-PROGRESS LIMITS OF KANBAN, WE
WERE ABLE TO APPROACH THE PROJECT IN
A MORE EFFICIENT AND EFFECTIVE MANNER,
WE UTILIZED A KANBAN BOARD TO
VISUALIZE OUR WORK, TRACK OUR
PROGRESS, AND IDENTIFY AREAS FOR
IMPROVEMENT. THIS APPROACH ALLOWED
US TO CONTINUOUSLY IMPROVE OUR
PROCESSES AND COLLABORATE MORE
EFFECTIVELY.

KEY TECHNOLOGIES

AR

BE INSTALLED ON RASPBERRY PI 4B,
WITH ACCOMPANYING INSTALLATION
SCRIPT FOR EASE,

* ANDROID APPLICATION WHICH IS USED
TO RUN COMMANDS REMOTELY AND
DISPLAY RESULTS,

* RASPBERRY Pl RUNNING KALI LINUX OS
WITH PYTHON SCRIPTS TO FACILITATE
THE FOLLOWING:

DEVICE DISCOVERY
OPEN PORT SCANS
SECURITY ANALYSIS
HONEYPOT INTEGRATION
ALERT DELIVERY

* NETWORK ALERTS WILL BE DELIVERED
TO THE USER AS APP NOTIFICATIONS,

* REALTIME DATABASE USED FOR
STORING AND RELAYING INFORMATION.

* A PORTABLE EXPLOITATION DEVICE IS
ALSO DEVELOPED TO FACILITATE A
COMPREHENSIVE UNDERSTANDING OF
THE MODEL'S CAPABILITIES AND RAISE
AWARENESS OF THE SEVERITY OF
CYBER THREATS.

GOWRISWARUP KAILAS PERUMAL

{ons)

in Com orens urity

and Mathematics
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Desktop App Notification System for Scanning Areas for Ships

Gathering and analyzing
open-source information or
data has become very pop-
ular in the past 10 years.
This type of data can be

Technologies:

gathered from multiple
sources on the internet in-
cluding social media and
more specialized sites (news,
ship tracking, or flight track-
ing). This desktop app,
that features a graphical
user interface, seeks to help
ship tracking enthusiasts to
gather data about ships in
a specific area. It is based
on Python and JSON, and
Marine Traffic website data,
and it automates the track-
ing of ships within a spe-
cific area (based on longi-

Python, SQL, JSON, MySQL (PhpMyAd-
min), Marine Traffic API, PyCharm IDE

tude and latitude) and time-
frame and alerts the user ac-
cordingly, providing more
information on relevant
ships (e.g. length, drought,
width, etc.). The app also
provides other useful ser-
vices such as database stor-
age for the Marine Traffic
API key hash value, data
analysis report, Twitter
scrapped data, and AI/ML
generated data which are
very useful for users by
making data acquisition less
expensive.
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by Emran Sabbagh

Desktop App Notification System
for Scanning Areas for Ships

Emran Sabbagh
BSc (Hons) in Computer Forensics and Security
Department of Computing and Mathematics
School of Science and Computing
South East Technological University

Abstract

Gathering and analyzing open-source information or data has become very popular in the past 10 years. This type
of data can be gathered from multiple sources on the internet including social media and more specialized sites
(news, ship tracking, or flight tracking). This desktop app, that features a graphical user Interface, seeks to help
ship tracking enthusiasts to gather data about ships in a specific area. It is based on Python and JSON, and Marine
Traffic website data, and it automates the tracking of ships within a specific area (based on longitude and latitude)
and time frame and alerts the user accordingly providing more information on relevant ships (e.g., length, drought,
width, etc.). The app also provides other useful services such as database storage for the Marine Traffic API key
hash value, data analysis report, Twitter scrapped data, and AI/ML generated data which are very useful for users
by making data acquisition less expensive.

Rationale

I was inspired to do this idea by the global events that are currently taking place such as the conflict in Ukraine.
Such events are covered a lot on news channels because they have huge effect on our daily lives which makes
people interested to know more about them. This makes some people take advantage of the situation and spread
false information and rumours which can mislead people. Since my project focuses on events related to ships and
maritime such as the Nord Stream pipeline explosion for example and since it provides neutral open source
information to ship tracking enthusiasts it helps them to verify information, avoid bias and spread awareness
against rumours.

Methodology

The Agile methodology was used for this project as it makes it possible to build and test a project iteratively and
incrementally. Prototypes were created at different stages of the development to implement and test new features.

Technologies Use Case Diagram
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Development of a Mobile App for ADHD Users

ADHD (Attention Deficit
Hyperactivity Disorder) is
a neurobiological condition
which affects people’s be-
haviour. Users with ADHD
frequently struggle with at-
tention, organisation, and
time management, which

can have an impact on their
daily functioning. In this
project, the aim is to cre-
ate a mobile application
that will assist ADHD users
in managing their symp-
toms and increasing their
daily productivity. The app
was created through an it-
erative design process us-
ing Agile Methodology,
using research from both
ADHD users and relevant
healthcare professionals. Re-
minders, time management
tools, and task management
tools are all included in the
app. The most important
feature of the app allows
users to track the time it

takes to travel from one lo-
cation to another using the
Google API, which can be
a useful tool to help users
with ADHD better manage
their time and plan their
daily activities.The mobile
application will be devel-
oped in Android Studio
Code using the Kotlin pro-
gramming language. Over-
all, this project makes an
important contribution to
the development of digi-
tal health interventions for
ADHD users and has the
potential to improve their
daily functioning and qual-
ity of life.

Technologies:
Kotlin, Android Studio Code, Figma, Fire-
base
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Development of a_
Mobile App for
ADHD Users
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The BSc (Hons) in Creative Computing is a four—year Level 8 programme. Many students transfer to the final year of the programme having completed the Level 7 BSc
in Multimedia Applications Development.

The aim of the BSc (Hons) in Creative Computing is

To provide students with the knowledge and practical experience of industry standard innovative tools and technologies, within the domains of technology and
creative media. This enables graduates to pursue a career in both the computing and creative media industry. Ireland’s globally recognised digital and creative
economy has experienced significant growth in recent years. Enterprise Ireland aims to expand even further the export footprint of this growing sector, and
skilled workers are required to do this. Creative Computing graduates will be qualified to fulfil the needs of this sector and many others.

The breakdown of course credits across the four years on these programmes is illustrated by the following chart.

Software & Web Development
Placement/Study Abroad

Professional Skills & Project

Mathematics & Physics ]

Networks & Cloud |

Database & Analytics

Computer Forensics & Security 7-
Information Systems & Modelling ]
Automotive, Automation & loT
Media Development & Production 7—
Digital Graphic Design & Animation ]

Game Development

Language/Psychology/Business -

I
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2D Animated Biographical Documentary

A 2D animated short film
based on the life and death
of Elvis Presley which will
be narrated by a voice over
actor sourced locally. The

Technologies:

genre of the film will be his-
torical. The type of film will
be a documentary. As the
type is documentary the in-
formation provided will be
non fictional and sourced
from existing factual infor-
mation about the singer. It
will touch on all the crucial
milestones in the singer’s
life which spanned across
42 years from childhood to
his death. The singers life
story will be told in linear
order. Other important char-
acters in the singers life will

Adobe Character Animator, Illustrator, Pre-

miere Pro, After Effects

be portrayed in the docu-
mentary also. The idea is
novel as there are no ani-
mated short films with such
high level of detail about
the singers life. For this
project there is a wide range

of potential target audiences.

As Elvis Presley is so well
known, the film is not lim-
ited to one particular age
range. The story will be
conveyed in an informal but
informative manner, which
can be understood by any
age.

Database Information Systems . .

[an d Analytics Iﬁm d Mo dellmg IComputer Security IComputer Forensics ]
Game Media Development Software Dev: Software Dev:
Development and Production Core Mobile

[Cloud Computing IComputer Networks IAutomotive and Automation Ilnternet of Things ]
Digital Graphic Animation Software Dev: Software Dev:

Design Front End Back End

TL228 - 13

by Kia Conaty

KIA CONATY CARLEY 2008842 BSC (HONS) CREATIVE COMPUTING

DOCUMENTARY

the Life of
ELVIS PRESLEY

2D ANIMATION

A 2D animated documentary based on the life and death of Elvis Presley. The
documentary touches on all of the crucial milestones in the singer’s life which
spanned across 42 years from childhood to his death. It has has been created
following the Animation Pipeline using the Forward Engineering methodology.
The technologies used to produce the documentary are all part of the Adobe
Creative Suite. The models were created using Adobe lllustrator and
Photoshop, then animated using Adobe Character Animator. Adobe Premiere
Pro was used for the composition and layout stages of the pipeline. Finally

Adobe After Effects was used to incorporate effects in the documentary.

PRE PRODUCTION PRODUCTION POST PRODUCTION
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Self-Produced Electronic Music Video - "The Masked Man’

Electronic Music Video doc-
umenting a day in the life
of The Masked Man using
self-produced music, self-
captured footage, editing,
and animation software.
The masked man is known

Technologies:

around the town for being
an absolute nobody. His
only life purpose seems to
be consuming sugar and
listening to techno music.
This video will follow the
man from when he wakes
in the morning to when he
passes out at night, show-
ing all the no-good activ-
ities that the man gets up
to during the day. The mu-
sic for the video will be self-
produced, mixed, and mas-
tered using Ableton 10. The
footage will be self-captured
and edited using Adobe Pre-
miere Pro and Adobe After
Effects. The video will con-

Ableton 10, Adobe Premiere Pro, Adobe
After Effects, Adobe Character Animator

tain some animation created
using Adobe Character An-
imator. The genre of music
is techno, which is a pas-
sion of the producer who
takes inspiration from the
late 90’s - early 2000’s. The
theme of the music video
is addiction and loneliness.
The character has nobody
to support him and is ad-
dicted to a substance. The
director plans to show this
very clearly in the video

by showing his daily rou-
tine and sugar consumption
throughout the day, while
not straying too far into the
world of drugs.

Database Information Systems . e
[an d Analytics Ian d Modelling IComputer Security IComputer Forensics

Game Media Development Software Dev: Software Dev:

Development and Production Core Mobile
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[Cloud Computing
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Hybrid 2D/3D Animated Short Film

marriage of these dimen-
sions has seen increased
popularity in recent years
in the animation industry
and is a style I have found
myself drawn to. With “Ebb
& Flow’ I wanted to capture
the essence of this unique
animation style while telling
a profound and thought-
provoking story. The story
revolves around a man jour-

“Ebb & Flow’ is a hybrid
2D/3D animated short film.
Sometimes referred to as
2.5D or non-photorealistic
rendering within the indus-
try. This hybrid style is the
combination of 2D and 3D
elements in animation. The

Technologies:

Photoshop, After Effects, Blender, Ableton
Live, Audacity, DaVinci, Resolve

neying along a mysterious
beach in solitude. He hap-
pens upon a piece of drift-
wood with magical capa-
bilities that will test both
his creativity and psyche.
Whatever the man wishes

to draw upon the sand will
come to life. However, the
drawings are but tempo-
rary and with the wash of
the waves, his real-life cre-
ations vanish along with
them. With this concept I
wanted to explore the pas-
sage of time and what we
do to keep ourselves content
in our lives; what do we
look to surround ourselves
with to maintain our hap-
piness, and the inevitable
transience of those things.
This short film is an abstract
and fantastical animation
that acts as a driver to con-
vey these ideas.

Database
and Analytics

Information Systems
and Modelling

Computer Security

Computer Forensics

Game Media Development

Software Dev:

Software Dev:

Cloud Computing Computer Networks

Automotive and Automation

Internet of Things

Digital Graphic
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by Michael Hart

METHODOLOGY

Pre-Production
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Post-Production

Composiing 20 VR

© © 208

Colour Corracton  Video Ediing

Bl

ABSTRACT

‘Ebb & Flow” is a hybrid 2D/3D animat-
ed short film. Sometimes referred to
as 2.5D or non- photorealistic render-
ing within the industry. This hybrid
style is the combination of 2D and 3D

elements in animation. The marriage
of both these dimensions has seen in-
creased popularity in recent years in
the animation industry and is a style in
which I have found myself drawn to.
With ‘Ebb & Flow’ I wanted to capture
the essence of this unique animation
style while telling a profound and
thought-provoking story. The story re-
volves around a man journeying along
a mysterious beach in solitude. He
happens upon a piece of driftwood with
magical capabilities that will test both

Production

RecordAudio  Ughing  AnimoteAuels  Creote 20 Avets  Create 3D Models

EHE B &

Sound Editing

0

his creativity and psyche. Whatever
the man wishes to draw upon the sand
will come to life. However, the draw-
ings are but temporary and with the
wash of the waves, his real-life crea-
tions vanish along with them. With this
concept I wanted to explore the pas-
sage of time and what we do to keep
ourselves content in our lives; what do
we look to surround ourselves with to
maintain our happiness, and the inevi-
table transience of those things. This
short film is an abstract and fantastical
animation that acts as a driver to
convey these ideas. The software I
used in this project include Photoshop,
After Effects, Blender, Ableton Live and
DaVinci Resolve.

= Ableton Live

SE Olliscail Teicneolaiochta

an Oirdheiscirt

T U South East
Technological University

Michael Hart

BSc (Hons) in Creative Computing
Department of Computing and Mathematics
Sschool of Science and Computing
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@blender -

Page 36



2023 Computing Graduate Handbook

BSc (Hons) in Creative Computing

3D Third Person Open World Game

For this Final Year Project,
the goal was to create a
third person open world
game that had a variety of
different levels to complete.
These levels would unlock

Technologies:

after each level is completed.

The game has two charac-
ters to select from, Jason
and Catherine. The game
ends when you complete
all the levels. The story of
the game is that a game
company decided to start

a competition. They put out
multiple different puzzles
and challenges around the
city. The first sixteen people
to complete all these chal-
lenges get to advance on to
a tournament. The winner
of the tournament gets free
subscription to their gam-
ing services for a year, with

Unreal Engine, Autodesk Maya, Photoshop

a healthy cash prize as an
award. It was important to
research through YouTube
and a variety of websites
to help understand the soft-
ware and to get to know all
the different ways to create
a game. As a student that
had no prior experience in
game development and in
the blueprint style of creat-
ing games, this method of
learning was really impor-
tant. Watch multiple videos
on a topic, learn from it and
then create from what was
learnt.
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by Darren Kidby

Third Person Open World Puzzle Game
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Azul-Link

Azul-Link is an RPG (Role
playing game) and is an
open world adventure with
various levels and tasks to
explore. The goal of the
game is to rescue a cap-
tured princess. I am devel-

oping the game using the
Unreal engine 5. Methods I
am learning from YouTube
videos and various web-
sites online. I am follow-

ing a system called the 8 P’s.

Proof - learn from the tuto-
rial and then do it yourself.
Passion - have fun doing

it. Patience - it takes time
to learn and develop. Pur-
pose - have a goal, see what
you want to learn. Presence
- accountability, and dead-
lines. Persistence - do it as
often as possible. Preven-
tion - if you get burned out
take a break and distract
your mind. Perseverance -

learn at your own pace. Re-
sults to date is that I have
developed the following in
my game: Main Menu Sys-
tem, Pause Menu, Options
Menu, Death screen, Load-
ing screen, Respawn Rag-
doll system, Pick up sys-
tem, Health and health bar
system, Damage system,
Stamina and stamina bar
system, Al random roam
system, Al chase player sys-
tem, Portal system, and Fall
damage system. I also aim
to develop a combat system,
Talk and quest system, inter-
action and weather system.

Technologies:
Unreal Engine 5, Autodesk Maya, Adobe
Photoshop
Databas Inf tion Systems . .
[ar?daA{r:Iytics a‘:x :1) r;/[ns dlsl?i n;b ems Computer Security Computer Forensics
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Azul-Link &

Unreal Engine 5 RPG Game

Intelligent Aj system:
m the workd. When the player has been seen, ai will

ase the player until they have reached the player, upon which
they will attack the player or If the al has lost sight of the player
after a certain time, they will lose Interest and continue to roam.
The ai will face the player upon taking damage. The al combo
system contains an array which allows for different attack
animations to be played as well as hit reactions.

The player can interact with friendly ai, the player
recetving rewards. A dialogue will
lo when taliking to the al

TL228 — 17
by Dariusz Ligas

BSc(Hons) in Creative Cor
By: Dariusz Ligas

Game mechnaics:

Menu system: Contains a main mend, pause menu,

options menu, credits, loading screen, death

game.

Combat system: The player has light and heavy attacks w

user string combos.

Sheathe/Draw weapon system.

Health systemx: Allows the player to take damage during certain
events such as combat, fall damage or q

The player can restore health by drinking elbdrs

Damage system for both the player and the Ai.

Stamina system: Drains as the player sprints and regenerates when
the player stops speinting.

Experience and leveling up system: The player will receive exp after
killing enemy ai and completing quests.

The higher the level the harder it will get to level up. Interaction
system: Player can talk to friendly al, open doors and chests.

Swimming system: When the player enters water they swich
swimming animation, The player has oxygen and will t
when the oxygen bar reaches zero.

Crouch system: Allows the

down movement

the bluey _ vailable in Unreal Engine 5

ol sa

of material available on the

yunitites.

and animations
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Short 3D Animated Film: ”Catch” TL228 — 18
by Jack McGrath

best, catch a fish. The story been created using various
follows the brute determi-  industry standard softwares M O
nation of Lyle and his re-  such as Autodesk MAYA,

peated approach, failing to Adobe Premiere Pro, Adobe

. . A RHCIEGRINSRIRED BY THE
learn anything from his past Photoshop, Adobe Illustra- UG i ]
attempts. The story holds  tor and also Blender. The LIkES 0 SRR Scildh ‘ THEFIORIEISTHE
under themes of a complex story structure makes use of STORYORRARARRHREL e IOSING HIS GOLOENTOUGH, FUHIGIHG HWSHF
relationship and reconnec-  Pixars “Story Spine” method ROHEINNENRHENVARNIO SA\!: HISUHRRUTARIUINAND
tion. Lyle must change his  and is influenced by nu- - HERALIGRSTIRS
ways to get back what he merous popular animated

has lost, his relationship movies such as “LUCA”,
This final year project is with his son, Luke, and his “UP” and “La Luna”. This
a short 3D animated film legendary fishing skills, all ~ project is created from 3 key

where the plot follows of this taking place on his areas, primarily Animation RTALECERECLAMATION
the main character, Lyle, remote island home. The with a mixture of Digital LN AND RECONMESTION
a lonely fisherman strug- short film follows the 3D Graphic Design and Media
gling to do what he does animation pipeline, it has Development & Production.
DEUELOPMENT OF A'SHORT30 AMNMATED FILM
Technologies: { f f

MAYA, Blender, Adobe Premiere Pro,
Adobe Photoshop

MADEUSING THE D ANIMATION PIPELINE

Da(;a[l;asel " Infgrhlelagog Systems Computer Security Computer Forensics

and Analytics and Modelling PRE:PRODUCTION PRODUGTION POSERRODUGTION
Game Media Development Software Dev: Software Dev:

[DevelOPmEnt Ia.nd Production ICore IMabile ] 32&?3 ;: :‘Ig a ID;% '? é :‘;;‘ :Tnllo A M oc'ol :.: g:m,:lncs
[Cloud Computing IComputer Networks IAutomoﬁve and Automation IInternet of Things ] A::a‘%s a ﬂ::rma:]“]'(‘:ns H!N:::IN ("
Digital Graphic L Software Dev: Software Dev: LIGHTING SCRIPT

[Design Anfimetiton Front End Back End CAMERR SETUP
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History of Viking and Norman Age Waterford TL228 -19

by Jack Noonan

VIDED DOCUMENTARY DETAILING TH
DURING ITS VIKING AND N

FORD CITY
the Viking and Norman oc- the viewer interested but

cupation. The video illus-  not overwhelmed, to in-
trates the lifestyle of Water- spire them to learn more to
ford inhabitants and signifi- answer any questions that
cant events during both the have arisen for them. In-
hazy history of Waterford  spired by online content cre-
Viking past and its more ators such as Jacob Geller

HISTORY OF VIKING & NORMAN AGE WATERFORD

DESCRIPTION
THIS PROJECT IS A DOCUMENTARY / VIDED ESSAY STYLED
COUCATIONAL VIDED DETAILING THE HISTORY OF
WATERFORD DURING VIKING AND NORMAN OCCUPATION,
THE GOAL OF THIS PROJECT IS TO EDUCATE THE VIEWER BUT
MORE IMPORTANTLY, MAKE THEM WANT T0 LEARN ABDUT WA
TERFORD

METHODOLOGY

detailed and documented frorn Youtube, thlS projeCt 1T AIMS 10 GIVE ENOUGH CONTEXT AND HISTORY S0 AS T0 MAKE ‘:::‘
: . THE VIEWER INTERESTED BUT NOT OVERWHELMED. T0 MAXE et
Norman PaSt' The goal of aims to keep the informa- THEM WANT TO LEARN MORE THEMSELVES TO FILL IN THE GAPS maoncy

v
MADE BY ANY OUESTIONS THEY HAVE. e

this project is to educate tion provided as entertain-
A the viewer but more impor- ing as possible without over-
tantly, encourage them to ~ whelming the viewer. This
learn about Waterford. It project is made using 3
aims to give enough con- mediums: 3D animation, 2D
text and history to make animation, and Live footage.

THIS PROJECT WAS MADE USING A COMBINATION
OF THREE MEDIUMS:

30 ANIMATION

20 ANIMATION

LIVE FOOTAGE

This project is a documen-
tary /video essay detail-
ing the history of Water-
ford, specifically during

TECHNOLOGIES
USED

Technologies:

Blender, Adobe Animate, Adobe Premier
Pro, Adobe After Effects
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Parolymplus: A MERN Based Web Application with Phone and Watch Integration
by Shane O’Brien

Traditionally, an athlete
and trainer working rela-
tionship, would have in-
volved different applica-
tions for a workout pro-
gram, dietary schedule and
the collection of the con-
nected data from workouts.
Parolymplus is an ecosys-
tem that brings both trainer
and athlete together. This
ecosystem consists of a
web, mobile and watch ap-
plication. To do all of this,
Parolymplus is built using

the MERN (MongoDB, Ex-
press, React and Node.js)
stack architecture through
JavaScript, and with help
from the native languages
of Apple and Android de-
vices, Swift and Kotlin.
The web application is split
into different sections, de-
pending on if the user is

a trainer or athlete. An
athlete can view a break-
down of their schedule,
and the events within, for
the current week. A trainer
is able to add athletes to
their team. This in turn
will allow trainers to cre-
ate, edit and delete sched-
uled events as necessary.
The mobile and watch ap-
plication will allow an ath-
lete to start a workout and
log data that is connected
to the workout. All of this
is also available to view on
the web application.

Shane O’Brien

BSc. (Hons) in Creative Computing
Department of Computing & Mathematics
South East Technilogical University, Waterford

Parolymplus

LETaV

M

A MERN Based Web Application for Athletic Training Management

key Technologies
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Lets Roll

My plan is to create an app
that is used to roll 3D dice
for tabletop games such as
Dungeons & Dragons or
Pathfinder. It will have the
ability to roll any number

Technologies:

of 4-, 6-, 8-, 10-, 12- and 20-
sided dice. The dice will
roll and show the outcome
up on screen. I intend to
use UNITY to develop most
of this app alongside 3D
softwares like MAYA and
Blender to build 3D assets
like dice and backgrounds.
Over the lockdown I started
playing Dungeons & Drag-
ons as way to escape and to
hangout with friends, all be
it online. To play the game,
we used a website called
Roll20.net which allowed
us to move tokens and roll
dice. After playing for a few

C#, Autodesk Maya, UNITY, Blender,
Adobe Illustrator, Adobe XD, VisualStu-

weeks, I discovered they
had a 3D dice feature which
rolled 3D dice on the screen
in front of you, which really
helped with the immersion.
The app will allow you to
roll 3D dice on your phone
and will display the num-
ber rolled on the screen, as
well as in the case of multi-
ple dice add up and display
the number. You will also
be able to change the colour
of the dice to suit your char-
acter and the space you are
rolling on to suit your in-
game surroundings.

dio
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Responsive CSS Framework for Dark Mode Design

Constellation Ul is a CSS
Framework that specialises

Technologies:

in dark mode design. It
aims to deliver a highly cus-
tomisable CSS framework
providing the capability

to apply simple classes to
HTML components to have
full customisability over
each element. It customises
a host of commonly used el-
ements without requiring a
line of custom CSS. As dark
mode design is increasing
in popularity, Constellation

SCSS, JavaScript, node.js, HTML, VS Code,

GitHub, Gulp

UI will provide 3 fleshed-
out themes for developers
to choose from that all meet
colour contrast standards as
well as supplying a set of
templates for beginners to
download and insert their
own data into. It is down-
loadable via nNPM and fit-
ted with extensive documen-
tation for ease of implemen-
tation while providing in-
stallation guides.
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Responsive CSS Framework for Dark Mode Design

CONSTELLATION Ul

Core Features

Technologies
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Augmented-Reality Social Media Game

mented Reality experience
for social media applica-
tions that promotes sustain-
able forestry through simple
gameplay. Deforestation is
one of the most important
issues of our time, and this
game will shine a light on it
in a more easily digestible
way. Filter games differ

\ from the traditional aug-

This project is focused on ~ mented reality game as they
creating an immersive Aug- are playable within a social

Technologies:

Meta Spark AR, Maya, Illustrator, Ableton,

JavaScript

media application, with the
end goal being that the user
posts the clips of their game-
play to their feed for others
to see. This game will be
created using in Meta Spark
Augmented Reality Studio,
with original assets, sound
effects and patches created
specifically for this game us-
ing other technologies such
as Maya, Illustrator and Dig-
ital Audio Workspaces.

Database
and Analytics

Information Systems

and Modelling Computer Security

Computer Forensics

Game

Media Development Software Dev:

Software Dev:

TL228 — 23

by Oluwasimisola Popoola

Augmented Reality is the way in which we merge the physical world with
digital visual elements by stimulating the senses to create an immersive
digital experience.

This project is focused on creating an immersive Augmented Reality
experience for social media applications such as Facebook and Instagram,
that promotes the idea of sustainable forestry through simple gameplay.

Deforestation is cne of the most important issues of our time, and this
game willl shine a light on it.

Filter games differ from the traditional augmented reality game as they are
playable within a social media application, with the end goal being that the
user posts the clips of their gameplay to their feed for others to see.

This game is created using in Meta Spark Augmented

Reality Studio, with original assets, sound effects and patches created spe-
cifically for this game using other technologies such as Maya,

Bustrator and Ableton, a Digital Audio Workspace.

You Winlt

Features

The user can utilise their mobile phone camera and social media account to

access, play and share the game,

Cloud Computing
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Internet of Things

Digital Graphic
Design
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The tree assets fall down the screen and the users aim is to slash them
in a sustainable fashion. The special assets are worth a lot more points
than the original assets and so getting the high score is made easier
when the user plays the game slowdy.

The game is played using a range of motions such as eyebrow raises to
control the way the trees are slashed.
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iOS-based Career Guidance Assistant Application

is designed to aid people
searching for third level un-
dergraduate courses. In or-
der to help provide users
with the necessary infor-
mation and support dur-
ing their course search, the
Careers Guidance App in-
cludes a course matching
questionnaire. This ques-
tionnaire asks the user ques-
tions related to their inter-

The Careers Guidance App

Technologies:
Swift, SwiftUI, Xcode, GitHub, Firebase

ests and skills, both per-
sonal and academic. Once
the user completes the ques-
tionnaire, course sugges-
tions are generated that
best match their personality
traits, skills and interests.

TL228 — 24

by Emma Roche

i0S-based Career Guidance |B:::@
Assistant Application Y

The Careers Guidance App

SCAN ME
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The Careers Guidance App is a mobile application
designed and developed for Apple iOS devices. It
is designed to serve as a career guidance assistant
for people in search of a third level

Similar to a personality test, this questionnaire asks
the user questions related to their interests and
skills, both personal and academic. Once the user

9
course in the Republic of Ireland, In order to help
provide the user with the necessary information and
support during their course search, the app

ludes a course ing g i

@ Optionto login as an existing user, register as a
new user of continue as a guest

® Course Matching Questionnaire

@® Option to save questionnaire results to the
Results Dashboard to view again at a later time

@ Inthe Results Dashboard, users can view an analysis of

their results (This feature is not avaiable to guests)

Agile M divides the pProcess
into manageable incremental tasks via sprints.

Sprint planning is conducted on GitHub via the issues
section, which can be accessed by scanning the QR
code at the top of the poster. In each Issue, there is
information regarding the tasks that are to be
accomplished in each sprint.

the ire, course Q
are generated that best match to their personality
traits, skills and interests. The suggested courses
are ly based on the the user
provided throughout the questionnaire.

8Lt

The compite opec

DD Ragadiry by wanrng Ve OF coxte sxwe.

000

Emma Roche | 20088680@mail.wit.ie | BSc (Hons) in Creative Computing u ?5

Department of Computing and Mathematics | SETU
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BSc (Hons) in Information Technology Management

The BSc (Hons) in Information Technology Management is a one—year add-on to the BSc in Information Technology. Across the four years of the programmes there
is an emphasis on developing strong networking and cloud computing skills allied to a core of database and information systems knowledge.

The aim of the BSc (Hons) in Information Technology Management is

to provide graduates with a focus on the integration of heterogeneous computer systems and the management of various ICT services to support organisations to
use diverse types of technology effectively and efficiently. It also aims to provide graduates with the knowledge and skills to handle and transmit data in a secure
and safe manner across different types of networks.

The breakdown of course credits across the four years on these programmes is illustrated by the following chart.

Software & Web Development

Placement/Study Abroad

Professional Skills & Project |
Mathematics & Physics | ‘

Networks & Cloud ]

Database & Analytics |

Computer Forensics & Security 7— ‘
Information Systems & Modelling |
Automotive, Automation & loT |
Media Development & Production |
Digital Graphic Design & Animation 1

Game Development

Language/Psychology/Business

A distinctive feature of this programme is that the final year project is worth 10 credits. There is also an emphasis on data-related and research-led projects as distinct
from development-type projects.

I
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What Impact Can the Adoption of Blockchain and Cryptocurrency Have on Developing

Countries?

5 5 = E
Technology is ever grow-
ing and evolving in differ-
ent ways, if we wish to uti-
lize any opportunities to

improve the standard of
technology in many dif-

ferent sectors it is impor-
tant to stay informed on
emerging ideologies and
projects. There has been an
ever growing attraction and
adoption to the use of cryp-
tocurrency and blockchain
technology within a wide
array of sectors worldwide,
ranging from government,
healthcare, education, finan-
cial and many more sectors.
This research work seeks

to investigate the impact
the adoption of cyrptocur-
rency blockchain technol-
ogy on developing countries
and provides evidence of

use cases of this adoption
within a chosen few devel-
oping countries, of which
includes El Salvador, Cen-
tral African Republic, Nige-
ria, Brazil, Malaysia, Philip-
pines. The research style
and methodologies adopted
to successfully answer this
research question is primar-
ily quantitative methodol-
ogy techniques, with the
majority of the data being
taken from extensive liter-
ature reviewing from vari-
ous sources such as research
work, reports, and academic
journals.
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by Ian Carpendale

THEADOPTION OF BLOCKCHAIN TECHNOLOGY

INTRODUCTION

The adoption of blockehain and cryptocurrency can be viewed
in many fferent sectors worldwide, specifically by
developing countries attempting to utlize this technology to
better their infastructure and the state of their countries.
There are many use cases apparant for example in €1
Salvador adopting Bitcon as an offical Legal Tender, in The
Central African Republicthey have developed a digital
currency named Sango Coln as their digital legal tender in a
bid to minimize transactional fees sending money back home,
In Nugeria the healthcare sector is very underdeveloped, for
this reason they are uthzing blockehain to track their
healthcare records. These are only some of the ways that

developing countries are currently using blockchain
technology

RESEARCH
QUESTION

What impacts can the adoption
of blockchain & cryptocurrency

have on developing countries?

RESEARCH
METHODOLOGY

THEPOSITIVES &
NEGATIVES

These countries in question are actively
digitizing their operations by utlizing
blockchain technology in sectors from
healthcare to finance to governance, being
able to improve operations drastically
although adoption is ongoing there are
attempts that have failed or are proving
ineffective in its use case

IAN BSC HONS IN
CARPENDALE INFORMATION
TECHNOLOGY

DEPARTMENT
COMPUTING &
MATHEMATICS

AND CRYTOCURRENCY IN DEVELOPING
COUNTRIES

'HAT ARE CURRENTL)

w—
e

—: OBJECTIVES

The Objectives of this research project is
to educate the reader on the current
adoption and acceptance of blockchain
and cryptocurrency in developing
countries, making reference to a select
amount of countries’ use cases in which
are improving their operations and
current situation by doing so

The research project in
question provides evidence
of these countries roadmap
in adopting blockchain
technology, highlighting the
failures and successes

SOUTH EAST
TECHNOLOGICAL
UNIVERSITY
WATERFORD
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Enhancing Student Retention in Higher Education: A WordPress Website Development

Approach

This project aims to develop
a WordPress website to im-
prove student retention in
college courses. The web-
site will promote altruistic,
extrinsic, and intrinsic moti-

Technologies:

vation, and utilize the goal
setting theory, achievement
theory, expectancy value
theory, Atkinsons theory,
Weiners attributional the-
ory, and colour psychol-
ogy. The website will of-
fer engaging content, per-
sonalized goal setting, self-
assessment tools, confidence-
building resources, and pos-
itive colours. By providing
students with the necessary
support and motivation,
the website can foster a cul-
ture of learning and growth,
and ultimately improve stu-
dent retention in college

WordPress, cPanel, Inkscape, Figma, HTML,

CSS, JavaScript, Hosting Ireland

courses. All of these aspects
will be covered by the func-
tionality across the website.
This functionality contains a
to-do list page that allows
users create specific and
measure goals. A learning
& Q&A section allows users
to interact with engaging
content. A quiz section acts
as both a self assessment
tool and a confidence build-
ing resource. Finally, the
whole website will be de-
signed with a colour scheme
specifically catered towards
positivity and motivation.
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How the HSE Cyber Attack Changed the Way They Protect Private Data

This project dives into ev-
erything that happened to
the HSE during the ran-
somware attack in 2021.
The Health Service Execu-
tive (HSE) is responsible
for delivering health and
social care services in Ire-

land. The purpose of this
project is to discover how
hackers effected approxi-
mately 130,000 workers of
the HSE, their patients and
clients. Healthcare services
in Ireland faced disruption,
immediately impacting pa-
tients who needed regular
assistance, especially during
the pandemic. This project
documents the timeline,

in detail of what exactly
happened on each date as
this was not a one day in-
cident. It was an ongoing
attack that lasted months.
When the hacker success-
fully gained unauthorised

access to the HSEs, they con-
tinued to operate for a dura-
tion of eight weeks. These
two months consisted of
abusing and disrupting as
many accounts as possible.
During this time, servers
were compromised and data
was exfiltrated. The time-
line will include how things
were before the attack, dur-
ing the attack and after the
attack. Stolen information
became encrypted, yet not
all information could be re-
trieved back. Furthermore,
I will investigate how this
actually impacted staff in
different ways.
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by Karen Ogiugo

How to HSE Ransomware Attack Changed the

way they Protect Private Data

Abstract

This project will research the timeline event of the HSE cyber attack, detailing
all the occurrences and the impact it had on the health sector. Furthermore,
to investigate what the HSE has done to improve their security in order to
prevent potential cyber-attacks in the future.

‘The cost of the Health Service Executive of dealing with last year’s
cyberattacks on its IT systems has risen to almost €50 million” - Paul Cullen,
Sep 7 2022

Literature Review

Strategic recommendatio Timeline

and afte:

Methodology

Karen Ogiugo— 20090650
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BSc (Hons) in Software Systems Development

The BSc (Hons) in Software Systems Development is a four-year Level 8 programme. Many students transfer to the final year of the programme having completed the
Level 7 BSc in Software Systems Development.

The aim of the BSc (Hons) in Software Systems Development is

to produce a well-rounded software developer who can develop secure software with the most modern methods of software technology for all areas of application,
and to analyse, select, and utilise appropriate emerging technologies for the development of a software solution in an organization context. It also addresses
the ICT national skills shortages by providing graduates with the necessary skills to work effectively in a variety of software development roles, particularly in
multi-disciplinary or intercultural contexts.

The breakdown of course credits across the four years on these programmes is illustrated by the following chart.

Software & Web Development
Placement/Study Abroad

Professional Skills & Project

Mathematics & Physics
Networks & Cloud

Database & Analytics ]

Computer Forensics & Security 7- ‘
Information Systems & Modelling ]
Automotive, Automation & loT
Media Development & Production

Digital Graphic Design & Animation

Game Development

Language/Psychology/Business
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Anti-Spam: Mobile Real-Time Fraud Prevention Shield for Android

Anti-Spam is a mobile app

tivities in real-time. Devel-
oped using Kotlin in An-
droid Studio, the app auto-
matically blocks unwanted
phone calls and displays
warning overlays when
malicious SMS messages
are detected. It also allows
users to manually blacklist
numbers or keywords and
customize their security set-
tings. What sets Anti-Spam

designed to protect Android apart is its extensive and

users from fraudulent ac-

Technologies:

updated database of black-

Android Studio, Screaming Frog, Kotlin,

Java, Python

listed numbers, ensuring
users are protected from the
latest threats. Unlike other
spam-blocking apps, Anti-
Spam does not require users
to modify their default di-
aler app, making it more
convenient to use. The app
also allows users to report
suspicious numbers to cre-
ate a community-driven se-

curity network that can effi-

ciently block scammers and
fraudulent activity.
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by Adrian Bernacki

Anti-Spam: Mobile Real-Time Fraud Prevention Shield for Android

Abstract

Anti-Spam is a mol

users from fraudule
Kothin in Android Studio, the app automatically
d phone calls and dis warning
ys when malicious SMS messages are detected, It
also allow to manually blacklist numbers or

keywords a pstomize their security settings

Wh Anti-Spam apart is its e e and updated
datab. of blacklisted numbers, ensuring users are
ted from the latest threats
ke other spam-blocking apps, Anti-Spam does not
require users to modify thelr default dialer app, making it
more ¢o to use. The app also allows users to

report s numbers, to create a community

at can efficiently block
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ble chunks to achieve my end-goal
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Automated IOT Plant Watering System

The Automated IOT Plant
Watering System is a wa-
tering system powered by
a Raspberry Pi that is ca-
pable of watering plants

Technologies:

without human intervention
and is capable of being con-
trolled by an Amazon Alexa.
It is equipped with humid-
ity, temperature and mois-
ture sensors along with a
submersible water pump.

A plant has its own pro-
file hosted on Mongo Atlas
which has its name, water-
ing type and last watering
date. A user can alter the
plant profile using a web
app that is linked to the wa-
tering system. Real-time
graphs of the rooms humid-

Raspberry Pi, Python, Kubernetes, Docker,

Mongo, Apache Kafka, HTML

ity and temperature can

be seen from the web app.
The web app is container-
ized and hosted on Kuber-
netes. The watering system
can be set to different wa-
tering types consisting of
moisture-based watering,
weekly watering, bi-weekly
watering and manual water-
ing. Using the watering sys-
tem Alexa skill a user can
ask it questions like “When
did the plant get watered
last” or “Change the water-
ing type to weekly”.
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The Automated loT Plant Watering System

Mark Campbell BSc(Hons) in Software Systems Development
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Android and React News Aggregation Applications

This project presents a news
aggregator Android app
and a React web-based app,

Technologies:

both of which provide an in-
depth overview of Western
news from a diverse range
of political viewpoints. Fire-
base serves as the backend,
offering a range of services
such as authentication, an-
alytics, storage, and a real-
time database, while python
scripts ensure the news is
constantly updated as they
are run hourly on a Rasp-
berry Pi. The applications
offer a range of features:
Users can save articles to

Android Studio, Kotlin React, JavaScript,

Python, Firebase, Raspberry Pi

access later, share articles,
view a history of articles
they have read, and filter ar-
ticles based on political lean-
ing. The “Leans Left” and
“Leans Right” features allow
users to see news sources
that align with their po-
litical views and the “See
Both Sides” feature offers a
unique perspective by pre-
senting two articles on the
same topic from opposing
political viewpoints.

Database Information Systems . e
{and Analytics Iand Modelling IComputer Security Computer Forensics

Game Media Development Software Dev: Software Dev:

Development and Production Core Mobile

[Cloud Computing

IComputer Networks

IAthmntive and Automation

Internet of Things

{Digital Graphic

Design IAmmahon

Software Dev:
Front End

Software Dev:
Back End

e
| D, N, W, W—

TL252 -6
by Ben Capper

Ben Capper . BSc (Hons) Software Systems Development . Dept.Computing and Mathematics
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Community Driven Progressive Gaming Web Application

gaming. Daemon seeks to
contain relevant function-
ality implemented in a de-
sign focused manner with
emphasis on the user experi-
ence of the application. Re-
search was conducted on
existing web applications re-
lated to movies, books etc.,
where it was found that no
single application exists to
Daemon is a progressive support gaming with rele-
web application that seeks ~ vant and usable function-

to attract and support users ality. This application pro-
with a heavy interest in vides functionality related
to gaming through use of

Technologies:

React]S, Firebase, Cypress, NextUL, RAWG
API, JavaScript, ReactQuery, Mocha

the RAWG API to retrieve
game data, functionality in-
cludes personal game lists,
searching, filtering, pagi-
nation, user support with
Firebase and a forum to al-
low for community collab-
oration. Current trends in
UI/UX such as accessible
and motion design, mod-
ern minimalism, responsive-
ness, micro interactions and
the hover effect were imple-
mented to create a modern
application.
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Community Driven Progressive Gaming Web Application
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A Mobile App for Facilitating Direct-to-Consumer Sales of Local Produce: Supporting

Sustainable Agriculture in Ireland

directly from the source.
The project seeks to capital-
ize on the increasing popu-
larity of farmer’s markets
in Ireland, where people
are eager to reconnect with
locally sourced food, and
there is a growing demand

The app will function as
an extension of a farmers
market stall, allowing users

The proposed project aims
to develop a user-friendly ~ to browse and select from
app that connects con- a range of food products,
sumers with local food pro- View details such as price
ducers and facilitates the and harvest date, and make

purchase of fresh produce @ request to producers. The

Technologies:

Java/Kotlin, Firebase Auth/Storage Real-
time Database, Git, Canva, Trello

for sustainable food options.

target audience for the app
includes food connoisseurs,
health professionals, and in-
dividuals seeking higher-
quality food options. The
project also aims to sup-
port small-scale businesses
and help farmers establish
a more personal connection
with their customers. While
there are existing organiza-
tions operating in the same
space, the proposed project
aims to provide a unique
and convenient user experi-
ence through a simple and
intuitive interface.
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by Robert Fox

HomeGrown

An Android App
to Connect Consumer's
with Local Food Producers

Y

,.,tr

A mobile app connecting local
food producers with consumers,
supporting sustainability and local
economies. Amid Ireland's growing
interest in locally sourced produce, this
app offers an easy-to-use platform
displaying food sources, producer
information, and contact details, Catering to
diverse user groups, it appeals to food
aficionados, weliness-focused individuals, local
agriculturalists, and hobby gardeners. The app
provides a personalized, eco-friendly supermarket
alternative, tapping into a niche market that fosters
sustainable practices and community development,

Key Technologies

Android
\ / Studio

@ orrelo @mw
Methodology

’l The Agile Methodology. employed

Firebase

in the development of this mobile

application, emphasizes an
iterative approach that allows
AGILE a continuous improvement and

flexibility. This approach breaks
Please Login Below Q& X i
St O

work down into sprints, ensuring
Robert Fox

each feature is developed, assessed,
and refined in a timely manner for
optimal results.

BSc (hons) in 'y s Tomscis
Department of and M. drze
CREATE ACCOUNT School of Science and Computing T :::.:‘-
ey

South East Technological University

Page 57



2023 Computing Graduate Handbook BSc (Hons) in Software Systems Development

Angular and Python Based Carpool Student Matching System
| ‘ by Caoilin Kavanagh

Driving Buddy is an appli-
cation designed specifically
for students of SETU Wa-
terford Campus. It helps
students find carpool bud-
dies with whom they share
common interests while
prioritising location. Built
using Angular Framework
in Typescript. Angular is a
component-based architec-
ture that facilitates reusabil-
ity and maintainability.
Firebase Database and Au-
thentication in the applica-
tion allow students to log
in and submit a form that
includes their personal in-

Technologies:

formation, home address,
and interests. They are
then presented with sug-
gested routes to their desti-
nation using Google Maps
API, and they can choose
their preferred route. The
application stores this infor-
mation and uses location-
based grouping to match
students with carpool bud-
dies within a set radius
chosen by the student of
their route. This method
uses Google Cloud Build
with Python to complete
and initiates a time-based
release. Test-driven devel-
opment was essential to
the development process.
Testing each feature before
development ensured the
applications reliability and
functionality. The app also
helps reduce traffic conges-
tion, easing the stress of
housing shortages and pro-
moting sustainability in the
community.

Angular, Firebase, Cloud Build, Node Js,

GitHub, Python, Typescript

& Web Application to Match Carpool

|‘ Caoilin Kavanagh

Carpooling app exclusively for SETU Waterford Campus students. Built with
Angular Framework and Firebase Database, this app offers a dependable
tion to finding reliable carpool buddies. Powered by Google Maps AP, it
ts routes and utilizes location-based grouping to match students with

carpool buddies. Test-driven development ensures the app's reliability and

functionality, with a user-friendly interface for seamless use. Driving Buddy also

reduces traffic congestion and promotes sustainability. Join the community today

and start your carpooling journey with ease!

User-friendly interface for seamless use
Key featu
Utilizes Firebase Database and
Authentication for secure login and
submission of information
e Interface
st-driven development

vd functionality

e loans python

* User Fills in their route and interests

are grouped based on location and

Y NGULAR

@ Google Cloud Build

Firebase

through a database time re

* Reduce Traffic Congestion

* Decreases the emission of harmful /
pollutants

+ Solution to High Renting Cost

+ Socialising
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Career Progressive Web Application

The website is a platform
for students to apply for
internships and access re-

sources to prepare for the
application process. It of-
fers tools to help students
build their resumes and
provides tips and guid-
ance on how to succeed in
interviews. Through this
website, students can eas-
ily search and apply for in-
ternships that align with
their career goals and in-
terests. The site also pro-
vides a range of resources
to help students succeed in
the competitive internship

market, including informa-
tion on how to stand out in
their applications and how
to effectively communicate
their qualifications and ex-
periences. Overall, the web-
site serves as a valuable re-
source for students looking
to gain valuable work expe-
rience and build their pro-
fessional skills through in-
ternships. The web applica-
tion also has its own config-
ured REST API, and data is
stored using a MongoDB.

Technologies: .

React]S, JavaScript, MongoDB, TypeScript, = aXlos
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SETUSU Vote: A Secure E-Vote Management System with Facial Recognition

i L

This project aims to design
and implement a secure e-
vote management system,
targeted specifically towards
SETU’s Student Union. The
web application will stream-

line the voting process by
handling voter registration,
candidate promotion, vot-
ing, and counting of the
votes. The system empha-
sises voter privacy and se-
curity throughout and of-
fers an advanced authenti-
cation mechanism that re-
quires users to upload a
valid photo of their student
ID card upon registration
and undergo facial recog-
nition before casting their
vote to ensure the person
attempting to vote matches
the registered student. This
system also offers more free-

dom to candidates, who can
manage their public pro-
files and campaigns conve-
niently. The application is
designed for three types of
users: admins, candidates,
and voters, each with spe-
cific functionalities. The pri-
mary goal is to eliminate
manual counting and min-
imise human error, making
the process efficient, accu-
rate, and secure. The pro-
posed e-vote management
system will revolutionise
the traditional voting pro-
cess at SETU with its ad-
vanced security features.

Technologies:
Node.js, Express ]S, MySQL, AWS Rekogni-
tion SDK
Database Information Systems q .
{ar? da A:alyﬁcs and rﬁs dlel?in?;l m Computer Security Computer Forensics
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SU

* VOTE

Secure E-Vote Management System
with Facial Recognition

1. Abstract

SETUSU W

2. Security

Advanced Voter Authentication Mechanism

wdrgo facial recognition and liveness authentication testing bafora baing a

Step 3: Cast your votel

recognition t

Emphasis on voter privacy and security throughout G
With sacurity 1, strict ora, The system is V

3. Agile Methodology 4. System Architecture
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BSc (Hons) in Software Systems Practice (NUIST)

The aim of the BSc (Hons) in Software Systems Practice (NUIST) is

to provide overarching and theoretical frameworks so that graduates will have knowledge of advanced concepts in software development methodologies and
disciplines. They will be able to select appropriate paths in designing complex software or in developing computer-based systems. As individuals, they will work
effectively independently, but will also experience team work, with the challenges and benefits this can offer. At the heart of the programme is an emphasis on
practical development of computing skills, underpinned by a strong theoretical reasoning.

The programme aims to provide an opportunity for students who pursue three years successful education on the NUIST BSc in Software Engineering, the opportunity to
complete their fourth year of education in a dedicated one-year add-on degree in SETU (Waterford). On successful completion of this fourth year in SETU, the student
would be awarded a BSc (Honours) in Software Systems Practice from SETU as well as a BSc in Software Engineering from NUIST.
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Full Stack Food Delivery Platform

FooDelivery (FD) is a web-
based food delivery plat-
form that leverages the most
up-to-date technologies, in-
cluding NestJS, GraphQL,
WebSockets, Typescript, and
React, to provide a sophis-
ticated developer experi-

Technologies:

ence and engaging user ex-
perience. Similar to popu-
lar food delivery platforms
like Just Eat and Deliveroo,
FD caters to multiple user
types, including customers,
owners, and couriers, each
with a personalized dash-
board displaying content tai-
lored to their specific needs.
For example, customers

can easily place a food or-
der, make payments, and
receive notification of its
status. On the other hand,
owners can manage their
food orders, analyze sales
data, and make informed
decisions based on the data

TypeScript, Node.js, React, GraphQL, Tail-
wind CSS, Nest.JS, TypeORM, PostgreSQL

analysis tools provided by
FD. Additionally, FD inte-
grates with Paddle for se-
cure online payment pro-
cessing and Mailgun for effi-
cient email communication,
offering users convenient
payment and communica-
tion options. To enhance
the delivery experience, FD
allows customers to view
the planned delivery route
on Google Maps and receive
updates on its status. With
its advanced technology and
user-friendly features, FD
aims to provide a seamless
and efficient food delivery
experience.
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About th

CON service Is provided by ¢

by Kaiyu Chen

VTN This project is hosted on Heroku and Mot (y. Besides, the version
control management of this project is done through ©i1 b, The

Abstract

FooDelivery (FD) Is a web-based food
delivery platform that leverages the
most  up-to-date technologies. FD
caters to multiple user types, including
customers, ownars, and couriers, each
with a  personalized  dashboard
isplaying content tailored to their

Full Stack Food Delivery Platform

[ZXDelivery

Gat Latost Revtawant

System Diagram
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L React App |...,~\.-_

specific  needs.  Additionally, FD
integrates with Paddle for secure
online  payment  processing  and
Mallgun for efficient emall
communication, offering users
comvenient payment and

communication options.
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A 2D Platform-adventure Metroidvania Game on Windows Computers

This game is a 2d platform-
adventure Metroidvania
game on windows comput-
ers and is played with a
keyboard and mouse by a
single player. The player

Technologies:

will operate a black elf to
take adventures in the dark
forest to save the forest and
bring the light back to it.
Players need to defeat the
enemies, defuse the pollu-
tion of the forest, and es-
cape the chase of the boss.
The enemies will appear in
a fixed range and attack the
player when the player is
close to them. As the game
goes on, players can col-
lect props to restore health
point (HP) and magic point
(MP), increase MAX HP
and MP, and acquire new
skills, such as energy saving

C#, Unity Engine

jump, ground smashing, re-
bound jump and three-level
jump. When the game en-
ters a specific level, play-
ers need to escape from

the level killing mechanism.
Players can gain experience
by killing monsters or ac-
quiring ability items. When
the experience reaches a cer-
tain amount, they can gain
skill points. Players can pur-
chase skills through skill
points. The game is devel-
oped based on Unity Engine
and C # programming lan-

guage.
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by Shu Chen

A platform-adventure Metroidvania 2D Game

Abstract

is @ 2d action adventure game running on a Windows computer system. Players con move Nke Mario. The enemy will

appeor within o fixed range and attack the player. As the game progresses, players con collect items to restore health and magic,

increase maximum health and magic, ond gain new skills

Players con gain skl points by kitng monsters or acquiring obility

items. Players can purchase skills through skill points. Players can save the game at any time by consuming megic points during

the game.

The game includes three scenarios: teaching level, exploring and fighting level, and parkour escape level. Teaching levels will

guide players o how to operate characters. In exploration ond combat levels, players can freely explore the map, find the boss,

and defeot it, After defeating the boss, the gome will be automatically seved. Finally, the ployer will enter o porkour escope level

that cannot be soved, and the player needs to escape the donger behind him within a limited time. The finol gome will come to an

T 999

THP UI
g «MpPUI

.) < &This is Player

Game Play
Mayers Wit vxplore a dying forest
ANENA ways 1o revitalize it
POV IBg the mouse to attack and
dutcrond® The direction  of skl
rolodac, . wnd  the keyboard
conlr ol actions such as movement
Jumping, gliding, and speinting
d to kil enemies o galr
oints 10 strengthen
nd search for supply
points in the map to learn new skills
such as double jump and glide
Players con d r and reach
area that they could not reach
by learning new skills, and

ame g Player can attack

Methodology

Agile Methodok ed in
my project. First plement
one skill in the script, then make
the animate for this skill, at last
test whether it can work in the
scene. If all go well, I commit it
to Plastic SCM to save the

progress.

Background
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Unity 1
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mature development
system and freedom
CH s the only scripting
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Github
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Store Operation Auxiliary System

store owners can manage
some operations of offline
physical stores and master
some data on store opera-
tions. Store owners can also
manage their online busi-
ness. Therefore, the system
will also implement an on-
line ordering platform for
customers to use. The tech-
nology used in this system
is one of the most popu-

The system will be a man-
agement auxiliary system lar technologies currently:
for small-scale retail store ~ SPring + vue + mysql. The
owners to manage store op- System is developed in an
erations. Using this system, agile development manner.

Technologies:

Vue js, Springboot, Hibernate, MySQL

The development stage will
be roughly divided into five
sprints. It is expected that
the implementation of the
background management
system will be completed in
the first three sprints. The
implementation of the on-
line shopping system for
customers is going to be
completed in the fourth
sprint, and the addition of
some additional functions or
the reconstruction of exist-
ing functions is going to be
completed in the last sprint.
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by Yikun Fan

Web app helps to manage store's
operation: ShopEase

Why the need for such an app

For those self-employed retail store owners who often play multiple roles in their daily
work. This application is made to meet the needs of improving store management, and
having their own online shopping delivery service.

Features
- Highly customizable
* Highly extensible

System diagram

Shop Ease Architectura * Fit user scenarios

Main function
For store owner
Online transactions

- process onling orders

- manage delivary matiers

- daaling return application
Offling transactions

- whaw product information

- manage shalves
For customer

+ view commaodities
- place orders
+ apply to retumn goods

User Front End Back End
w—

Ll 8-

The above is the structure of the application
and the flow of the application operation

Technology and tools used

(?ELemEI'I‘c+ 9
Cypress

Yikun Fan, Software Systems Practice, Department of Computing and Mathematics,
School of Science and Computing, South East Technological University

Methodology
DevOps, a methodology that is strongly
complementary to agile development, |
use this methodology to continuously
deliver code and improve the quality and
reliability of ShopEase.
DevOps infinity loop

I

e 8 pr——
L -
mriss =
S

o € 9

Page 66



2023 Computing Graduate Handbook

BSc (Hons) in Software Systems Practice (NUIST)

Adaptive Wireless Sensor Network Energy Monitoring Platform

This final year project is
about the development of

a sensor energy display plat-
form that utilizes JS-based
3D surface diagram display
libraries and Python Django-

based back-end framework
technology. The platform
provides current and past
energy displays, future en-
ergy predictions, warning
value settings, and an alarm
system for sensors below
the warning value. These
features allow for efficient
and effective energy man-
agement and help to pro-
mote sustainable energy us-
age. The platforms capa-
bilities can be utilized in
various settings. It enables
users to identify and predict
future energy demands. The

alarm system alerts users to
sensor readings below the
warning value and through
Email, enabling proactive
maintenance and reducing
the risk of equipment fail-
ures. Overall, this sensor
energy display platform of-
fers a comprehensive solu-
tion for energy monitoring
and management. Its poten-
tial for scalability and cus-
tomization make it a valu-
able tool for promoting sus-
tainable energy usage and
contributing to a more effi-
cient energy culture.

(Not Presenting)

by Ling Feng

Sensor Network Energy Monitoring and Management Software

( Abstract B

Agricultural sensors are widely used in today's agricultural industry. However, most sensors face
problems with battery capacity, which can affect their operating performance and data reliability,
‘Therefore, this project has designed software to monitor and manage the energy values of the sensors,
The software allows the user to view the current energy values and historical energy data. Furthermore,
it has the capability to predict the energy of the sensor network. The software notifies by email when
the predicted energy level is below the alarm value set by the user. In addition, the user can update the
\«\cn:y prediction algorithm to improve the performance of the prediction. )
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Ranking and Review Web Application

N F

This project aims to bring a
new level of convenience
and sophistication to the
world of entertainment me-
dia ranking and review-
ing. The website, called “I

Technologies:

Love It” (ILI), is designed
to be fashionable, secure,
easy-to-use, and packed
with features to enhance
the user experience. The
front-end of ILI is devel-
oped using React.js, a lead-
ing technology in web de-
velopment, while the back-
end is powered by Spring
Boot framework. MySQL
database is used to store
user data and media infor-
mation. ILI user-friendly
interface makes it accessi-
ble to people of all ages and
technical backgrounds. It
offers several key features,

Java, JavaScript, MySQL, Spring Boot, Re-

actjs, node.js

including the ability to rate
and rank media using a pro-
prietary ranking algorithm,
accurate media recommen-
dations through a recom-
mendation algorithm, and
payment options for ad-
vanced features. In sum-
mary, this project represents
a full-stack solution to the
problem of discovering and
engaging with entertain-
ment media. It is designed
to bring a new level of con-
venience to users who love
movies, video games, music,
and more.
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by Guanlan Ji

Ranking and Review Web Application

Ranking Algorithm
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. . . . (Not Presenting)
A Media Website with Simple Deployment

by Yuanhao Luo

5] Homepage x +

one want to setup the web- rectly on the website. The <

C @ localhost:5080 2 % » = 0 M

It is a website deployment
method to build a website
in several simple phrases.
The website is to share and
watch media resources like
video or music. If some-

Technologies:

site, he needs to download
some files, and deploy on
the web server with some
simple instructions. Then,
he can share the URL to his
friends. Every user can up-
load videos and watch all
of the videos on the web-
site. With this website there
is one person required to
build the website and when
you want to recommend a
video, you just need to up-
load it. Others are unneces-
sary to download the video
again, they can watch it di-

Java, Spring Boot, Thymeleaf, MySQL

files in the final version can
be divided into two parts:
main program and media
resources. Main program
are the codes to execute
the whole system including
back-end, front-end and the
connection to other parts.
Database is also a part of
main program. The func-
tion of the database is to
store the information like
username, video title and so
on. Media resources are the
place required for storing all
of the video and music.
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A Video and Music Website With Deployment

M Yuanhao Luo 3
Subscribe
s, L subscrioe |

2,153,000 Subscribers

"

Abstract

This project is not only a website but also makes effort to simplify the
steps of deployment so that almost everyone can set up their own
video and music website. Most other web servers are very complex to
build, or need deployers to make pages by themselves. Anyways,
through this website, users are allowed to upload videos and share
them with friends. If there are some personal uses, it supports many
platforms to enjoy music no matter where the users are. It also
includes sufficient functions of a normal video and music website.

- 1
Il pl @) 350

1,354,000 Views 3 hoursago #Web Application #Spring Boot #lava
Introduction of Finished Product

Because one of the project’s purposes is to enable more
people to set up a website, simplicity of deployment is a
very important part. The release of the system is a jar file
including every necessary component such as a web
server, a database and dependencies. Those who want to
use it just need to run the jar file with the folder path that
stores the media resources. Then others or himself can
visit the website unless they are not allowed to access the
computer running the program through the network.

Show less

M Add a comment...

"

Yuanhao Luo 30 minutes ago

" Functions of Website
The website mainly contains three parts: video
page, music page and upload page. Users can
select and watch videos on video page. Besides,
music page includes most general functions like
creating music lists or playing music in a different
order. Upload page is the place where users
upload their videos and music resources with
data such as titles and dates.

&) Reply

Finished Products

Download and Deploy.

Deployer Deployer

Enjoy Video and Music

Technology X

@spring boot
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9

e 8
L
mriss
S

D,

TN

Page 69




2023 Computing Graduate Handbook

BSc (Hons) in Software Systems Practice (NUIST)

(Not Presenting)

UUget: SpringBoot-based Web Application for Second-hand Trading on Campus

This project aims to provide
a campus second-hand trad-
ing platform for students

at SETU, using Vue,Spring-
Boot,and MySQL as the
main development tools for

Technologies:

front-end, back-end, and
database. The background
of this project is that inter-
national students need to
buy a large number of daily
necessities during their stud-
ies, but it is difficult to find
the second-hand goods they
need due to lack of infor-
mation channels and re-
source wasting. Therefore,
this project aims to provide
a convenient second-hand
trading platform for stu-
dents, to improve the uti-
lization efficiency of cam-
pus resources. Through this
platform, users can view

Vuejs, JavaScript, Java, MYSQL, JPA

personal information, pub-
lish and browse second-
hand goods, communicate
with sellers or buyers, etc.
Compared to traditional
second-hand trading plat-
forms, this project adds im-
age recognition function-
ality to help users quickly
find the items they want.
The goal of this project is to
solve the existing problems
and deficiencies of second-
hand trading platforms, im-
prove user experience and
efficiency, and ultimately
achieve the rational use of
campus resources.

Database
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by Yifei Ma

Web Application for Second-hand Trading on Campus

Introduction

This project aims to create a user-friendly d-hand trading p for stud enhancing
the efficiency of P les users to view personal information, post and
browse second-hand goods, and eommumeate with sellers or buyers. Unlike traditional platforms,
it image l gy to facitate item searches. By addressing current
issues and shortcomings of such leloomanys\epswhenaddng new item and need
to roll back to top for searching, the project aims to user exp and the
effective utilization of campus resources.

Oc=we

P uitralytics

YOLOvS

JavaScript
Mt__,SQL
Main Features

» User registerflogin
» Edit personal information

Vue.js

- Ik with seller through email
fix searchBar on the top of screen

» Post, edit, or delete item easily
» use image recognition for recomending label
of item when adding new ones
» Face-to-face trading on campus
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Water and Electricity Management System

Water and electricity man-
agement system is an infor-
mation management sys-
tem, and its development
mainly includes front-end
web applications and back-
end databases. The water

and electricity management
system is designed to solve
the problem of difficulty in
collecting water and elec-
tricity bills. There are many
dormitory buildings in the
school. T hope to develop a
convenient information sys-
tem for managing water and
electricity charges in student
dormitories to facilitate dor-
mitory managers systematic
management of the school
dormitories. In this system,
first, you can authenticate
in the login interface, ad-
ministrators can add, delete,
and modify information (in-
cluding administrator infor-

mation, user information,
water bill information, elec-
tricity bill information) in
the database, there are also
management functions such
as data backup, account
preservation and data ex-
port, and relevant users can
query the usage information
and make payments. All in
all, this system can reduce
the pressure on pertinent
staff and users, allowing
users to understand and pay
water and electricity bills,
making our lives more con-
venient and making dormi-
tory management more or-
derly and efficient.
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Information Systems
and Modelling

Computer Security

Computer Forensics

Development

and Production

Cloud Computing
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Automotive and Automation

Internet of Things
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(Not Presenting)

by Chenghao Xie

Water and electricity management system

Chenghao Xie - KSOFP_B_Y4BSc(H) Software System Practice Year 4

South-East Technology University

Abatract

1 Water and electricity management system is an information

| system, and its mainly inchudes from-

| end web applcations and back-end databases, The water and

} electricity management system is designed 1o solve the problem of

| difficulty in collecting water and electricity bills and is

| In this system, can add, delete, and

| modify information in the database, there are also management

| functions such as data backup, account preservation and data

| export, and relevant users can query the usage information and
make payments, All in all, this system can reduce the pressure on
pertinent stafl and users, allowing users 10 understand and pay
water and electricity bills, making our lives more convenient and
making dormitory management more orderly, efficient and

precise.

Methodelogy
Aglle model: Aglle development takes user Agie Model
requirements as the core and adopts
Iterative and step by step methods for
software development. It emphasizes Awte
adaptabilty over predictability and
emphasizes people-centricity rather than
Process-centricity. —
| choose the aglle development model; the reasons are as follows.
1. It can deliver measurable software early and continuously to
satisfy customers.
2. 1t can change requirements even Iate in software development,
3. Concise, minimize unnecessary work, Reduce time and labor
consumption
4. Requires a lot of face-to-face communication within the team,
which | think Is also satisfying
5. Easy to manage and flexible,

Functions

The main functions of the system are divided into the following
three parts.

1. User authentication
2, Multiphe login 1. Add, delate, modify
methods and check information
2. Management of
water and electriity

1. query relevant
3. Username and information

Password encryption

prices 2. Pay utibey bity
). Records of
Information operations
Tools
Tomeat 1DEA MysaL
I T
Apache Tomeat Mg' QL
” Javascript Stripe
(( Isp .
" Js stripe
Technologles

The framework of the whole project adopts the multl-framework
8 of SSH2 (spring:
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A 2D Ruguelike Game in Pixel Style

-

My project is a 2D game
and the main picture ma-
terials are all in pixel style,
with the roguelike type is
adopted in the game mech-
anism. Roguelike is a gen-
eral term for a game that
follows the gameplay of

the 1980s game Rogue, de-
veloped by two software
engineers, Michael Toy

and Glenn Wichman, on
the UNIX system and run-
ning on the mainframe.
The original purpose of

the game is to reproduce
the “DND” game experi-
ence on the computer, and
strictly follow the “DND”
game rules of the single
turn role-playing game. The
features with high frequency
of Roguelike include: 1.
Generate randomness. Ev-
ery new start will randomly
generate game scenes, en-
emies, treasures and other
different things. Every ad-

venture of the player will
be unique and cannot be
copied. This greatly im-
proves the replayability of
the game. 2. Non-linear.
Rigorous yet flexible game
rules give Roguelike a very
high degree of freedom. In
the game, players can use
their imagination to solve
problems encountered in
the game through different
methods and combinations
of props. 3. System com-
plexity. Roguelike games
may include an incalculable
number of elements in one
game, and in some games
may include hundreds

Technologies:
C#

Database Information Systems q .
[and Analytics Ian d Modelli ng};’ Computer Security IComputer Forensics

Game
Development

Media Development
nd Production

Software Dev:
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Software Dev:
Mobile

—
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TL252 - 12
by Shunyi Xu

D-'R.uguehke Game

The whole game is a
adjacent grids on a map cong

7&5’5 dmPixel Style @

Abstract m

4
20 roguelike game in pixel style.Players can » through

g of 30 grids, 5 rows and 6 colurr

are randomly generated on the map, including fighting enemies, passing tes

more

Player will obtain equipment and props by ¢
to upgrade and improve attributes

Thanks to its
are different and full of randomness

Github

[w]

Visual Studio

S
Sohware Develcpment

rouguelike mechanism, the enemies

ng through different events
and acquire new skills by gaining experience

and drops encountered each time

This makes the game richer and more

Methodology ,vw

The project will use agile development methodology,
which are useful as an ite @ approach to software
pment projects, ensuring that feedback can be
»d on quickly to make responsiv
Compared to th terfall model, agile

Increments

Unity

Windows 11

2021

X
SETWSox mc.. Tectnokgeal Unwersaty)
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Unity Top-down Roguelike Bullet Hell Shooter Game

Infinite Dungeoner is a top-
down bullet hell shooter
game with roguelike ele-
ments, developed based on
the Unity engine. Players
can control one of several
characters, general, thief,
scientist, etc., who will ex-

Technologies:

plore in this dungeon full of
terrifying monsters. Those
who reach the bottom of the
dungeon and get the high-
est score will be recorded
on the leaderboard. In the
game, players can shoot,
overturn tables or dodge
rolling to avoid bullets, and
obtain supplies and more
powerful weapons from the
chests generated in the dun-
geon. The dungeon is made
up of multiple levels, each
having many randomly gen-
erated rooms. The layout
and rewards are procedu-
rally generated from a num-
ber of pre-created rooms.

C#, Unity Engine, Git, Visual Studio

In order to defeat the mon-
sters, the player must use

a wide variety of guns or
even staffs. Each level ends
with a random boss that
must be slain to advance

to the next floor. However,
reaching the bottom is not
the only goal. You are not
the only one who reaches
the deepest area of the dun-
geon, but can you be the
one with the most scores?
In addition, the game con-
tains a variety of weapons,
it is possible that your next
round will get more pow-
erful and more interesting
guns!
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by Luo Yang

OO DUNGE & NER

INFINIT

A Rogue-like Bullet-hell Top-down Shooter Game

Abstract

¥
it
|

It i

Luo Yang - 20099g02@email wit.ie
BSc{Hons) in Software System Practice
Dy of G

every eapene

ARTIFICIAL
INTELLIGENCE:
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South East Technological University
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SpringCloud-Based Digital Currency Exchange Platform

Digital currencies such as
Bitcoin and Ethereum are
currently trending around
the world, and an increasing
number of people are invest-
ing in them. These users
require a reliable trading

Technologies:

platform that is easy to use
and provides detailed analy-
sis. CoinHub, my final year
project, is a digital currency
exchange platform based on
SpringCloud. Its frontend
will be developed using Re-
actjs, and its business ser-
vices will primarily be im-
plemented in Java. Python
will also be used to enforce
certain machine-learning
functions. As many primary
trading services as possible
are provided in this project,
the order-matching system
is crucial for all electronic
exchanges because it exe-

SpringCloud, React.js, Python, Redis, Mono-

goDB, Blockchain

cutes orders in each trans-
action. Compared to tradi-
tional order-matching sys-
tems that rely on databases,
this system has a faster re-
sponse time because it uses
in-memory data to improve
order processing speed. An-
other achievement of this
project is providing a trad-
ing strategy using the Deep
Reinforcement Learning
(DRL) method. The trained
Al model performs well on
historical data. Based on its
daily trading strategy pro-
vided, it would help users
to benefit.
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DIGITAL CURRENCY

(Not Presenting)

by Zihan Zhang

EXCHANGE PLATFORM

CoinHub

ABSTRACT

Recently Digital currencies such as
Bitcoin and Ethereum have become
very popular. CoinHub is a digital
currency exchange platform based
on SpringCloud. Its front end is
developed using React.js, and its
back end is implemented in Java.
Python is used to provide machine-
learning functions.

FEATURES

« Uses in-memory to improve
order-matching engine with
faster processing speed.

« Provides trading strategies
using the Deep Reinforcement
Learning method.

« Connects with MetaMask.

Zihan Zhang
20099870

currency exchange

Zihan Zhang

TECHNOLOGIES

@ &
MySQaL

SpringCloud Python React MySQL

& M C)

Docker MetaMask GitHub

METHODOLOGY

Deep Reinforcement Learning
The Markov property is the foundation of
reinforcement learning. Meanwhile, in the
financial market, the price is a sequence
that fluctuates with time. Creating a
trading strategy to maximize benefit in a
market can be seen as a challenge of
solving Markov Decision Process (MDP).

f Acten &,

Website Development
Agile is an iterative approach to project
management and software development.
GitHub is used to manage the code version
and Docker is used to build and configure
the environment quickly.

BSc.(Hons) Software Systems Practice
South East Technological University
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Higher Diploma in Computer Science (Online)

The ONLINE Higher Diploma in Science in Computer Science is an accelerated 24-month ICT Conversion Course focused on full stack oriented development. It is
designed to allow honours graduates from non-computing disciplines to acquire the industry-relevant ICT and software development skills, expertise and practical
experience required to become suitable candidates for employment in the ICT domain in general and in software development in particular.

YEAR 1

Networks

lf-'nrluhnp 1 ._ﬂ Waorkshop 2

Computer Systems
&

YEAR 2

FullStack

Mobile App
Development

Software Security Full Stack e
2

Developer Operations

:# Workshop 3 :n Warkshap 4

Development 1

Work Placement & Project

As an accelerated course, there is an average time commitment of 16 hours per week required. Students with less ICT experience may need to factor in more time.
The course is delivered using our award-winning online delivery platform—TutorStack. Pioneered on this programme with industry, we follow an “Agile Semester”
approach, typically consisting of 4, three-week sprints followed by 1-week breaks for retrospective, after each sprint.

AGILE SEMESTER

Sprint 1 Sprint 2 Sprint 3 SpnnM

> > >

Iteration 1 10 1 12

EER[R[EEN |||||||||||| |
Ty |

a«mmv-s Release X

(Formative (Assessment)

In addition there is a six lesson on-demand module each summer. Online delivery over the two
years is supplemented by four onsite workshops to further enhance and deepen the learning
experience, and learning community. Although not mandatory, these should be deemed
essential. While all taught modules are delivered within two years, Work Project & Placement
runs into the following year so as not to over burden students.

For a more in depth preview of the course content and structure, please watch this video.
Try out a sample of the course here.

Find out more here.
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Projects

Conor Brennan

Native Android APPLCAtion .. ... . e 82
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Harry Kelly

IoT Plant Health MONItOTING SYSTEIM ... ...ttt ettt ettt ettt e e e et e e e e e e et e e e et et e e e ettt e e 98
Brian Kinsella

A test strategy fOr MICIOSEIVICES ... .. ...ttt ettt ettt et e e e e e e et et et e e e e e e e e 99
Sheila Kirwan

Streamlit Sports Event Data Analysis APPLICation ... ... ... e 100
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Azure Hosted Peer ReView SyStem .. ... ... et e 101
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Margaret McCarthy

Optimising Test Runner Performance through Serverless COMPULINE . . ... ..o. ittt et et e e et 103
Sophia McGee

Ux Exploration of Music-Playing Progressive Web APpLication ........... .o e e 104
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A front-end focused full stack web application . ... ... ... . e 108
Nile O’'Hagan

A Mountain Trekking and Tracking App for Android . ...... ... . 109
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Projects by Type
CI/CD (Pipeline), Testing, Ops

Owen Corrigan Brian Kinsella Patrick Marnane

Hybrid/Progressive App

F & |

Andrew Cameron Jason Grant Fiona Waters

NDA - Workplace Project

Caroline Conway Bozhena Demus Declan O’ Donovan Tom Tobin
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Native Android app

Conor Brennan Nora Hackett Dale Healy Egan Colm O Keeffe Nile O'Hagan Ahmad Sabeh-
Murphy

Physical computing (I0T)

Harry Kelly

Testing

Margaret McCarthy
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Web App

Bernard Cattigan Grace Doyle David Fagan Craig Grehan Jordan Harrison Sheila Kirwan

Owen O’Donnell

Workplace Project

Egle Budinaviciute Anders Ingelsten Claudia Marques
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The Stout Scout LOCATION

Native Android Application TL238 - 71

by Conor Brennan

‘ ' Originally planned to build a stout review app. How-

— ever, due to unforeseen circumstances and time con-

.p,}“ Grimes straints this could not be. The Minimum Viable Prod-
. uct of that could only be built. A simple pub-rater

B vorris Bar T app where the user can add pubs and their locations,

upload an image and rate it.

Project Type: Native Android app

Technologies: Android Studio, Intelli] IDEA, Kotlin,
Java, XML

https://thestoutscout.my.canva.site/
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Cloud SysOps

r
AWS SysOps Administrator o
N —1

Roles & Responsibilities

anelsTs
L2

. A
:ﬂ-‘l https://reader.tutors.dev/course/cloud-sys-ops

LOCATION
TL245 - 95

A work based project directly aligned with my work
placement role. Exploring Cloud Systems Operations
(SysOps) roles and responsibilities and showcasing
completed tasks while performing my role as cloud
engineer. I will be presenting a conference style re-
port including: background, objectives, requirements,
planning & testing, outcomes of service requests com-
pleted. In this report I expand on 5 larger service
requests I've completed while performing my role.
Service requests include a variety of topics within the
cloud: data migration, automated patching, encryp-
tion, monitoring and security.

Project Type: Workplace Project

Technologies: Amazon Web Services (AWS), Data-
dog, Terraform, Azure Cloud
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Spruuk

promoting local projects

by Andrew Cameron

E. =e# https://spruuk.glitch.me/

A mobile and web app developed on Flutter SDK for

LOCATION
TL238 — 75

Spruuk is a hybrid mobile and web application plat-
form for companies in the construction, architecture,
and landscaping industries to showcase their portfo-
lios of work to the general public as a form of mar-
keting. Clients are able to search existing projects
based on selected criteria, or they can use maps to
identify vendors behind the projects they view in
real-life. Once logged in, clients can create lists of
favourite projects or favourite vendors. There is also
an option for clients to post requests for projects to be
completed, including an inbuilt messaging capability
for dialogue with vendors.

Project Type: Hybrid Mobile App

Technologies: Flutter SDK, Android Studio, Dart,
Firebase, Figma, Trello
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Tutors: The Educators Experience LOCATION

: : TL235 — 82
A collection of open source components (Build, Mon-

itor and View) to simplify course creation using the
tutors platform

by Bernard Cattigan

Tutors is a collection of open-source components and
services supporting the creation of transformative
learning experiences. Creating courses for Tutors
can be somewhat difficult and time-consuming. My
project aims to simplify the course creation process
and improve the overall experience for educators
through the development of three applications. Tu-
tors_Build: Help educators to scaffold the different
Make sure you are running Tutars Mon on components that make up a course. Tutors_Mon: Mon-
the directory you are editing itor the course folders for changes so that the course
o e generation process runs automatically when a change
is detected. Tutors_View: Provides a local version of
the Tutors platform so educators can preview their

TUTE' HE MDM [ changes before deployment.

[T.] Tutors View

Project Type: Web App, Open Source, CLI, Tauri
Desktop Application

% Technologies: Nodejs, Sveltekit, Tauri
- https://bit.ly/tutors-the-educators-experience
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Vulnerability Show Page UX Upgrade LOCATION

UX Front End Angular to React Upgrade NDA =97

by Caroline Conway

A number of projects on the HDip in Computer Sci-
ence are subject to NDA. Such projects are supervised

and graded as normal while honouring the term of
Frontend Server the NDA.

Connect
via API

. -'fﬁ\l:llLs

Query & Receive l T

from file

Project Type: NDA, Workplace Project, Web App,
UX / Front End

Technologies:

|
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Repository

by Owen Corrigan

| '"”" StrimziPythonClient.com
™ Written Python Client for Strimzi Client-Examples

* Create a Python Client to
* Run a Kafka Cluster in

* Kubernetes Minikube

* Deployed with Strimzi

= Containerized with Docker
* Hosted on GitHub and

* Documented with Trello

https://owencorrigan76.github.io/

kubernetes

LOCATION
TL235 -90

An ever-expanding amount of data is streamed in
real-time, as modern applications need to act on up-
to-the-millisecond data before the data becomes stale.
Apache Kafka is a real-time event streaming system
that can handle trillions of messages per day. An
open-source project called Strimzi reduces complexity
in creating instances of Apache Kafka in a Kubernetes
cluster. This project developed a Python client for the
Strimzi Client-Examples repo hosted on GitHub. A
Kafka Consumer and Kafka Producer with Dependen-
cies and Configuration files was written in the Python
language to compliment the current clients.

Project Type: DevOps, Open Source, Workplace
Project - Public

Technologies: Python, Java, Strimzi, Apache Kafka,
Kubernetes, Minikube, Docker
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—n " Subject to NDA LOCATION
NDA - 98

Project Details are Subject to NDA

by Bozhena Demus

A number of projects on the HDip in Computer Sci-
ence are subject to NDA. Such projects are supervised

and graded as normal while honouring the term of
the NDA.

Project Type: NDA, Workplace Project, Web App,
UX / Front End

Technologies:

|
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Tutors Hive LOCATION
Sorting and Social for Tutors Live TL235 -84

by Grace Doyle

Tutors Hive is based around the current SETU Tu-
torsLive software. It is a prototype of the current
Tutors Live software, with two apps, one for sim-
ulation of data, which writes to Firebase Realtime
database, and secondly, a front-end prototype” (Tu-
tors Hive) app, which builds features around online
presence, to enhance the user experience. The two
main features showcased are sorting the students by
topic/lab in which they are studying, and also the

‘o Lab 58

L L slack communication feature, whereby each student
/ N f card has individual message and call (huddle) buttons,
_— with an additional group huddle button per topic.
— T e

‘@ Joe lie

vy Wy vy

Project Type: Web App, UX / Front End, Open
Source

Technologies: Javascript, Slack, Github, typescript,
sveltekit, tailwind, Git and GitHub

=] http://bit.ly/3TMHxHM
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by Cathal Duffy

W w1
React Application Repo

autotest.yml

Workflow 3
React Application Repo

firebase-hosting-master.yml

uuuuuuuuuuuuuuuu

ssssssssss

Cl/CD framework for automated deployment LOCATION

TL235 — 88

Cl/CD framework for automated deployment and
UI/API tests with test automation

There are three key elements to this project. The first,
an application that was built in a previous module
using React.js. The web application will be hosted on
Firebase and use the web application’s GitHub reposi-
tory as part of the pipeline. The second area focuses
on automated testing. Automated tests are built us-
ing the Cypress framework. The third and final area
of the project focuses on building a CI/CD pipeline.
When a build is triggered for the web application, this
will trigger automated tests to run, thus ensuring that
when code is updated, full functionality remains.

Project Type: CI/CD (Pipeline), Testing

Technologies: React, nodejs, Cypress, GitHub Ac-

3 tions

[] https://project-page-host.web.app/
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Diona Configuration Manager LOCATION

Replace Existing Configuration Manager Application

for Diona Solutions

by David Fagan

http://bit.1ly/3n5V693

TL235 - 86

The Diona Configuration Manager is a web based
configuration tool. All solutions created by Diona are
highly configurable. The app can be used to configure
a comprehensive range of applications and system
level properties, including but not limited to: Business
configurations such as types of documents that can be
uploaded, assessment and form definitions, dynamic
screens. Technical configurations such as session
timeout, security, auditing and system logs. The aim
of the project is to replace the existing config manager
which was built on older technologies with a newer
web application that is more extensible and easier to
manage.

Project Type: Web App, Workplace Project - Public

Technologies: Node]S, MongoDB, JavaScript, Ex-
press]S, PUG HTML, Bootstrap CSS

II.]
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T
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Loyalty App LOCATION

Development of a PWA (Progressive Web App) with TL238 =77

Next.js, Tailwind and Strapi CMS

by Jason Grant

Full-stack prototype of a customer loyalty web ap-
plication. Aims to encourage customer loyalty and
drives business success with the ability to track en-
gagement and push offers to the consumers.

Digital wallet for you
loyalty vouchers

Project Type: Hybrid Mobile App, Combined Web
& Mobile,Web App

Technologies: Next.js, Strapi, React, JavaScript, Tail-
wind, Toast, Vercel, Heroku

https://loyalty-app-final-project.my.canva.site/
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checklists

by Craig Grehan

Fintech Workflow Checklist Tracker

An application to monitor the status of company

L e e ]
e
e )
==
FINTECH WORKFLOW
e
[- Tk (i by 1. |
— e
e e |
[+ e e s ]
— — ] —-——______|
==
=

https://bit.1ly/3JAv19G

LOCATION
TL238 — 78

Currently the business I work in is very focused on
process controls. This means there are several process
checklists to be prepared and reviewed across teams
in the company at various intervals. These checklists
cover several different tasks. The current process is
very disjointed and often checklists are left incomplete
or not fully signed off by preparers/reviewers. This
creates a lot of additional work in rechecking the sta-
tus of checklists. The Fintech Workflow — Checklist
Tracker, aims to centralise this process and offer a
visual dashboard of completed and incomplete check-
lists, reducing workload and improving efficiency in
this business area.

Project Type: Web App

Technologies: Node]S, JavaScript, MongoDB, Seman-
tic Ul, Cloudinary
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Carer/Patient App LOCATION
TL238 — 74

Carer/Patient App

by Nora Hackett

The Carer/Patient app is an android native mobile
_ app that allows users to track their medicine and

schedule reminders. Users input their medication
Add medicine that they want to track with details such as Medicine
Name, Medicine Quantity, Time, Duration and Start

Date. Key technologies used: Kotlin Firebase, Agile
methodology, GitHub

Please Login Below

) Downloading Medicines

Project Type: Native Android app

Technologies: Kotlin, Andriod Studio, Firebase,
Github

https://carerpatient.my.canva.site/
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Tutors LOCATION
An Open Learning Web Toolkit TL235 -85

by Jordan Harrison

A collection of open source components & services
supporting the creation of transformative learning
experiences using open web standards.

ﬂ nede _Qapl je O —.:l
An open learning == |

web toolkit FHO - v .

tutors.dev

Project Type: Web App, UX / Front End, Open
Source

Technologies: NodeJS, TypeScript, Svelte, SvelteKit,
TailwindCSS, Netlify, GitHub

https://tutors-final-project.netlify.app/
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Waterford Gallery Guide LOCATION
Native android application for Waterford City art at- e e 2
tractions

by Dale Healy Egan

The Waterford Gallery Guide is a comprehensive and
user-friendly native Android application, developed
using the Kotlin programming language. It is de-
signed to enhance the experience of visiting local art
attractions in Waterford city. The application offers
a range of features, including the ability to scan QR
codes, add preferred attractions to a personal list, and
view current attractions. Its compact design and in-
tuitive interface provide users with a delightful and
convenient experience

VIEW GALLERIES

SCAN QR CODE

ALL GALLERIES

LOGOUT

Project Type: Native Android app

Technologies: Kotlin

(]2 ]

[E=

https://linktr.ee/dalehealy1609
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KPI with POWERBI LOCATION

Streamlining report building with PowerBI and Power- 1124594

Shell

by Anders Ingelsten

Previously data for reports was pulled manually from
local and cloud-based systems and then processed by
staff into report visuals. This project streamlined and
automated this process. By pulling data via system
APIs and then making it available to PowerBI by
storing it as CSV Data in SharePoint Online. PowerBI
was then utilised as the visualisation tool, to display
the stored data, as interactive KPI reporting diagrams
on the company’s intranet. PowerShell was used as
the scripting language to facilitate the data pull and
storage. Automation was then applied to the data pull
and the PowerBI data refresh.

Project Type: Workplace Project

[] g ] Technologies: PowerShell, SharePoint, PowerB],
DAX, CSV
[u]

https://bit.1ly/3yWCkDB
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Plantwatch LOCATION
loT Plant Health Monitoring System TL245 - 91

by Harry Kelly

Plantwatch is an IoT plant health monitoring and care
system that utilises electronic sensors and a Rasp-
o berry Pi to collect data on soil moisture, temperature,
e humidity, and light intensity. A backend service com-
municates with the Raspberry Pi via RabbitMQ, logs
_ ) sensor data to a MongoDB database, and sends con-
s i trol data back to the Raspberry Pi, which can also
I o e operate actuators for environmental control. A web
and mobile application allows the end user to add
devices to their account, view sensor data, and set
desired parameters. Flutter provides the frontend
and interfaces with MongoDB via a REST API imple-
mented in Dart.

" 641150804 T F30T4 10

Project Type: Physical computing (IOT), Combined
Web & Mobile, Web App

Technologies: Raspberry Pi, Python, Dart, Rab-
bitMQ, MongoDB, Flutter, Firebase

https://bit.ly/3THRnuk
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solenersync.net

A test strategy for microservices

LOCATION
TL235 -89

This project showcases a scalable automated testing
strategy that integrates with modern microservice
architectures and promotes continuous integration and
continuous deployment (CICD), without impacting on
delivery. To illustrate the various types of testing, the
project also features a solar forecasting web applica-
tion, which includes the development and provision
of application infrastructure, CICD pipelines, back-end
and front-end microservices, as well as the implemen-
tation of various test frameworks. The project not
only highlights the layers of testing embedded within
the microservices, but also demonstrates end-to-end
application development and deployment.

Project Type: CI/CD (Pipeline), Testing, DevOps

Technologies: Kubernetes, Flux, Pact, Junit5, Jest,
Spring, Java, Next.js, Typescript

by Brian Kinsella
Sirberesi e
=]
o }' ¢f|UX e . i f' Spring 22 Jost ua..,.... 'T ™ Tubsing G
MNEXT. -10:' PﬂCT% @l sonarchoud .aiimlmm JACDED Guumtu !:‘ @pwrias | @
=13
E.-. https://bit.ly/bkses
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www.MyEventinsights.com LOCATION

Streamlit Sports Event Data Analysis Application Ltz =tl

by Sheila Kirwan

This project is an interactive streamlit data analysis
application. The purpose of this application is to
provide a sports event company with a means of an-
alyzing participant data in order to capture useful
marketing insights. A user logs in to the app and up-
_— loads a .csv data file to the application. Using Python,
- Pandas, MatPlotlib and various other python libraries,
A R the application filters the data in order to present the
python —— findings in a visually interesting and logical manner.

The outputted visualizations are displayed using tabu-
— s lar, graphical, interactive, and animated formats.

Project Type: Web App, Data Analytics

Technologies: Streamlit, Python, Pandas, AWS EC2
and many more

y
E https://skirwan.surge.sh/
r—
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TOTALreview LOCATION
Azure Hosted Peer Review System TL235 - 87
by Patrick Marnane

TOTALreview is a Node.js application that is hosted

. on Microsoft’s Azure platform and utilises a number

TOTALre\ﬂ ew of its services including App Service, CosmosDB and
Active Directory. Application development also imple-
ments a CI/CD workflow using Azure DevOps. The
web application’s function is to be used by Manufac-

turing Equipment developers to record changes and
track the peer review process.

A Node js web application

that is hosted on the Azure

platferm and implements a
CICD workflow.

Project Type: CI/CD (Pipeline), DevOps, Workplace
Project - Private Code Repo (NDA not

(] i ] Technologies:%&é‘?j@) Microsoft Azure platform,
Microsoft DevOps platform
=] http://bit.1ly/31BOuk5
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Ariba Issue Resolution LOCATION
Ariba Issue Resolution Power App TL245 - 96
by Claudia Marques

This is a Power Application (used in Microsoft) that is
used to search an issue that a user is experiencing in
purchasing process and then providing the solution to
this issue. This app also would have training material,
a calendar and contact information to make the appli-
cation as beneficial as possible for the user during the
purchasing process.

Project Type: Web App, MS Power Platform

Technologies: Power Fx

https://airpowerapp.my.canva.site/
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Bosco LOCATION

Optimising Test Runner Performance through Server- 11245-92

less Computing

by Margaret McCarthy

This project involves building a serverless test runner
for a chatbot-based company, using AWS Lambda
Step Functions, Mocha, and Puppeteer. The test run-
ner executes end-to-end unit tests on two adapters
and stores results in DynamoDB and failed screen-
shots in S3. CloudWatch is used to log results. The
test runner is deployed across multiple AWS regions
using CloudFormation, making it highly scalable
and fault-tolerant, while also eliminating the need
for managing and scaling EC2 instances, resulting

in significant cost savings. The project was written
in Node]JS using Javascript, a Docker container and
multiple AWS services.

Project Type: Testing, Serverless, CI/CD (Pipeline

!EII (=] Technologies: Node]S, AWS Lambda Step Function,
Docker, Puppeteer, Mocha

El‘ https://bosco.surge.sh/
r—
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Retro Revival

plication

by Sophia McGee
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Ux Exploration of Music-Playing Progressive Web Ap-

LOCATION
TL235 - 83

Retro Revival is a music app that uses React and Re-
dux, along with Tailwind CSS and the Shazam AP], to
offer a seamless experience for exploring and discov-
ering new music. With Redux, it provides state man-
agement for smooth interactions. The retro aesthetic,
with a purple, orange, and black color scheme, adds
to the vintage feel, while intuitive UX design enables
easy navigation between genres and chart-toppers.
Combining local streaming and API integration, Retro
Revival delivers a secure and reliable platform for all
music enthusiasts. Relive the past and discover new
favorites with Retro Revival! .

Project Type: Web App, UX / Front End

Technologies: React 18, Vite, Redux, Storybook,
Hapi, MongoDB, Shazam, , Javascript,
Tailwind

L
[]’ https://adobe.ly/3FR9gBb
r—
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AltitudeCinematix LOCATION

A web app for viewing and uploading aesthetic long ~ 11235-80
form video

AltitudeCinematix is a video platform focused on
aesthetically pleasing content. Users can view and
upload videos, creating a community that values
visual artistry. The app encourages engagement with
features like video ratings and weekly charts, fostering
a dynamic and enjoyable experience for creators and
viewers alike.

Project Type: Web App

Technologies: React, nodejs, JavaScript, Ionic, Fire-
base and TypeScript

https://hdipfinalbytomas.com
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Happy Baby LOCATION
An Android Baby Tracker App TL238-70

by Colm O Keeffe

Happy Baby is a Native Android Application built
in Android Studio using the Kotlin programming
language. This is an app for parents/caregivers to

— (e g track the activities of their baby in their early critical

testen@gmail com

¢ Happy Baby Q,

Gallery development period. These activities, such as their
U Ay * feeds, sleep, nappy change, medication and exercise
- ’ are logged so that the general welfare of their baby or
HAFPY BA BY Newborn babies is tracked. Reminders for related events can be
' _ set within the app and a gallery of milestones can be
s T * created. The purpose of this app is to achieve these

Fe PET—— objectives using a simple, intuitive and effective app.

MNewbom

Project Type: Native Android app

[m] s ] . . . .
T Technologies: Android Studio, Agile methodology,
o b Kotlin, Firebase, Picasso
I https://sites.google.com/mail.wit.ie/happybaby/home
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Subject to NDA LOCATION

Project Details are Subject to NDA NDA -99

by Declan O’ Donovan

A number of projects on the HDip in Computer Sci-
ence are subject to NDA. Such projects are supervised

and graded as normal while honouring the term of
the NDA.

Project Type: NDA, Workplace Project, Web App

Technologies:

|
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Filmophile

by Owen O’Donnell

A front-end focused full stack web application

L Ao
- =
L

e - p———
Discover story-worthy movie

moments

B Everything Everywhere Al at
4 Once
it

https://sites.google.com/view/filmophile

LOCATION
TL238 - 79

Inspired by a love of cinema, Filmophile is a web
application for movie fans. With an emphasis on com-
munity, it offers tools for managing personal viewing,
sharing opinions, discovering new titles and learn-
ing about film through curated editorial content and
recommendations. Filmophile merges functionality,
social interaction, and educational aspects, providing
a comprehensive movie experience to users. Built
with React.js and Material UI, the application is fully
responsive. Firebase powers authentication and data
storage, while the Movie Database API serves as the
source of data on movies. The application is deployed
using AWS Amplify.

Project Type: Web App

Technologies: React, Material Ul, Joy Ul, Firebase,
AWS, JavaScript, HTML, CSS, TMBI
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Trek It LOCATION
A Mountain Trekking and Tracking App for Android TL238-73

Treklt, a mobile application that helps you plan your
mountain trekking adventures. This Native Android
mobile application provides users with information
on each of the 100 highest peaks in Ireland, includ-
ing their height and location. Users can track their
progress as they complete each peak, with the app
recording their completion times and providing a
record of their achievements. The application was
developed using Kotlin in Android Studio. Firebase
Authentication and Firebase Realtime Database were
utilized to reduce back end development require-
ments.

Map of AN Mountans

Project Type: Native Android app

Eﬁf‘i@ Technologies: Kotlin, Firebase Authentication, Fire-
i base Realtime Database, GoogleMaps
4

https://bit.ly/TrekIt_20095361
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SuperCleaner LOCATION
TL238 - 69

Android app to make reservations for services

SuperCleaner is a mobile application designed to sim-
plify the process of booking cleaning services for a
small enterprise. The app offers an easy-to-use plat-
form for users to reserve services in their local area
and provides an intuitive dashboard for the enterprise
to manage and administer the services they offer, a
shopping cart, where users can select and purchase
multiple services, as well as a payment gateway to
complete transactions. The app also provides a user-
friendly interface to view reservation history.

uaamsimaron  JE— U

Project Type: Native Android app

Technologies: Kotlin

https://bit.1ly/3JMMOpd
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Subject to NDA LOCATION

Project Details are Subject to NDA NDA ~100

by Tom Tobin

A number of projects on the HDip in Computer Sci-
ence are subject to NDA. Such projects are supervised

and graded as normal while honouring the term of
the NDA.

Project Type: NDA, Workplace Project

Technologies:

|
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Yarn Swap

by Fiona Waters

Progressive Web App Community Swap Platform

' User Dashboard

.....

= Swap Chat

EI%‘?EI

iF ="

:

E-.. https://bit.ly/3nbPHx0

LOCATION
TL238 - 76

Yarn Swap is a Progressive Web App that allows com-
munity members to share items with each other that
may have otherwise been left unused. This serves

to reduce waste while also fostering a sharing com-
munity that can contribute to a circular economy.
Yarn Swap focuses on the exchange of Yarn in the
Craft Community but use of the application could be
transferred to many other areas including clothing,
books etc. Yarn Swap has been created with a React,js,
Vite.js, ChakraUlI frontend, a Golang, Gin backend and
employs Firebase Realtime Database for data storage.

Project Type: Web App - Progressive, CI/CD
(Pipeline), Testing

Technologies: React.js, Vite.js, ChakraUI, Golang,
Gin
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MSc in Computing

The MSc in Computing currently has two cohorts:
e MSc in Computing (Enterprise Software Systems)

* MSc in Computing (Information Systems Processes)

The aim of the MSc in Computing (Enterprise Software Systems) is

to produce graduates with the necessary knowledge, skills and expertise in the development and management of software systems. The course also confers on the
graduates a set of personal and professional attributes that will allow them greater flexibility in the development of their own career options, over the span of their
career. Specifically, the course aims to produce graduates who can:

e Reason and problem-solve to a high level in the context of enterprise software and its role in business, industry and research.
Participate constructively in the strategic deployment of enterprise software in a mobile or cloud environment.
Manage the development of high-quality enterprise software products and services.
Undertake research-based projects, providing effective advice and leadership where required.

The aim of the MSc in Computing (Information Systems Processes) is

to provide graduates, from any discipline, with a broad sociotechnical perspective of modern information systems and their development. The socio—technical
focus renders the MSc in Computing (Information Systems Process) philosophy and objectives as distinct from information technology-oriented programmes.
Whereas information technology oriented programmes focus primarily on the development of technical artefact and data, the MSc in Computing (Information
Systems Process) takes a much broader and multidisciplinary perspective to encompass human-centred and organisational processes, knowledge, and values that
also comprise an information system and its environment.
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Building an Industrial Digital Twin on IoT Using MOQT T ... ... e et et e 127
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Waste Management Disposal . .. ..... ... e e 128
Karan Gaikwad

Federated Learning for Smart Health Care System in Developing COUNEIIES . ... ... ..ottt et 128
Kiran Manwar

Framework for Integration System of Information System for Manufacturing Industries .......... ... . 129

EE Eé s 6 * Page 116



2023 Computing Graduate Handbook MSc in Computing

MSc in Computing (Enterprise Software Systems)

o

) N
——

Arbaz Ahmed Rukmangathan Warren Byron Ikechukwu Muaz Hassan
Annadurai Festus-Thedioha

“ 2

Yiming Hu Matul Jain Christos Koutsiaris Darren Leniston Hari Venkata
Sai Ganesh Lolla

Alka Nixon Aaron Pinto Puttaswamy Har- Qi Zeng
sha Puttaswamy

— p— — Page 117
mPis mTus =Qi.

wime T =0 -

— —



2023 Computing Graduate Handbook MSc in Computing
Identifying Cancer Mediating Biomarkers Using a Gene Selection Approach Based on
Clustering
by Arbaz Ahmed

Cancer is a complex disease that
affects millions of people world-

wide, and the identification of cancer
biomarkers is crucial for early diagno-
sis and effective treatment. In recent
years, gene expression data analysis
has become an essential tool for iden-
tifying cancer biomarkers. In this dis-
sertation, we propose a gene selection
approach based on clustering using the
k-means algorithm to identify cancer
mediating biomarkers. The proposed

approach involves four main steps:
data preprocessing, clustering, feature
selection, and classification. First, the
gene expression data will be prepro-
cessed to remove noise and normalize
the data. Then, the k-means algorithm
will be used to cluster the genes based
on their expression levels. Next, fea-
ture selection will be performed to
select the genes that are most relevant

to cancer. The effectiveness of the pro-
posed approach will be evaluated us-
ing publicly available gene expression
datasets. The results of the proposed
approach will be compared with ex-
isting approaches to demonstrate its
effectiveness in identifying cancer me-
diating biomarkers.
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Study of Attribute Based Access Control with Ontologies

One of the most widely used types
of access control systems is attribute-

based access control (ABAC). Systems
for access controls are used to safe-
guard resources against unwanted ac-
cess or use, such as network devices or
IT resources. Extensible Access Con-
trol Markup Language (XACML) is

a policy language built on Extensible
Markup Language (XML) that is used
to define security policies and infor-
mation access requests. XACML can

by Rukmangathan Annadurai

be difficult sometimes. This is because
of a variety of factors, including how
challenging it can be to understand
XACML principles and the difficul-
ties in maintaining XACML-expressed
policies. The purpose of this project
is to study a human pleasant way to
configure and administer ABAC poli-
cies using ontologies. Every physical
or digital entity with attributes that

can also represent a relationship be-
tween the entities can be described
using an ontology. An ontology can be
developed and described in a variety
of ways. The goal of this project is to
make use of the OWL framework and
the Protege tool for creating, designing,
and using ontologies.

Technologies:
Python, OWL, Protege
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Blockchain Business Applications in Irish Tourism: Developing a Proof of Concept
Business Case for an NFT

by Warren Byron

This research project examines how
NFTs and blockchain technology may
be used to improve a digital business

process. It contributes to the National
Development Policy and Professional
Practice through a technological and
architecture survey; and to the role of
blockchain technology in strategic in-
dustrial policy through an engagement
with the BCI EWG. Among the con-
tributions and implications for schol-
arship are addressing gaps in the lit-
erature pertaining to blockchain busi-
ness models beyond cryptocurrency

and ICOs that are currently not well
understood, as well as blockchain de-
velopment engineering methods that
are underdeveloped for national-level
proof of concept projects. Using well-
architected principles, the prototype
stack consists of a react.js frontend,

a scalable serverless AWS API back-
end, and interactions with the Flow
Blockchain smart contracts through
Cadence queries and transactions.

The proof of concept system allows
tourists to collect minted NFTs via QR
codes posted at key attractions. It also
demonstrates how data analytics and
integration with third-party partner or-
ganisations may offer additional value
to the tourism sector through the use
of NFTs.

Technologies:

React.js, Frontend, AWS Backend, Flow
Blockchain, Python, JS, Cadence
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Exploring the Usability of Low-Code Platforms: A Study of Common Challenges and

Successes

The increasing trend towards higher

levels of abstraction in software de-
velopment has led to the emergence
of Low-Code Development Platforms
(LCDPs), which are gaining popular-
ity in software development, due to
their promises of increased speed and
efficiency. LCDPs offer a simplified
approach to software development
through the use of graphical interfaces

by Ikechukwu Festus-Ihedioha

to provide a more streamlined and in-
tuitive development experience. They
significantly improve the speed and
efficiency of the development process,
and bridge the knowledge gap hinder-
ing broader participation in software
and software process creation. How-
ever, adoption of LCDPs has been low
due to both platform- and user-specific

factors. As a result, this study explores
the aforementioned factors in a view to
address and increase the adoption of
LCDPs.
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A Mobile Application to Detect Potato Diseases Using Machine Learning Techniques

o

Globally, potato is considered as the
third most important food in terms of

consumption and the most important
crop in the non-cereal domain. Pota-
toes need a lower portion of resources
compared to cereals as it is a water-
efficient crop. It also yields fourfold
more than a grain crop for the same
area. Potatoes are utilized as human
food, animal feed, and seed tuber. Cir-
cumstances like waterlogging, tempera-
ture drops, and climate change act as a

catalyst for destructive potato diseases
like late blight and early blight. These
diseases can reduce the yield to 0%.

To minimize the loss, one must timely
detect the disease. A manual checkup
requires expertise, human efforts, and
frequent checkups across the life cycle
of a crop. Automating disease man-

agement will be of substantial aid to

the farmers. In the agriculture sector,

by Muaz Hassan

deep learning has decent traction in
distinguishing plant diseases. Existing
potato disease detection models are
trained on small and outdated datasets.
When training on a small dataset, it is
difficult to train for complex features
while avoiding the risk of overfitting
and providing a robust output.
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Deep Gait Analysis for Healthcare Applications

The main objective of this research is

to develop a convolutional neural net-
work algorithm that can be used to
assist in gait analysis in healthcare by
simply inputting data from an IMU
(Low-cost MEMS inertial measurement
unit) device, and ultimately to deter-
mine, for example, the health of the
person from whom the data originates,
the degree of recovery of the patient

after surgery, or to Parkinsons disease
monitoring and the prevention of ac-
cidental falls in the elderly. Once the
algorithm has been designed, I will
also compare it with the most popu-
lar deep learning algorithms such as
Vggl6, ResNet50 and Googlenet. It

is therefore hoped that this research
will have the opportunity to improve

by Yiming Hu

the detection process in the healthcare
field, as there is a need to find and
solve problems by using only IMU
data rather than images or even videos,
thus significantly reducing the com-
plexity of the multivariate time series
process.
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A Comparative Study Between the Selection Criteria Used When Choosing the Waterfall
or the Scrum SDLC Approaches

by Matul Jain
decision-making process behind soft-  process. A questionnaire will be used will contribute to refining the SDLC
ware development companies in Ire-  to gather data from software devel- selection process between these two ap-
land choosing the Waterfall or Scrum  opment companies in Ireland. The proaches based on the actual practices
SDLC approach for their software results of this research will provide of software development companies in
projects. The study also aims to iden- guidelines for organisations consider- Ireland.
tify the criteria considered by these ing implementing either the Waterfall
companies in selecting between these  or Scrum approach for their software
two approaches and any challenges development projects and help miti-
This research aims to investigate the  that may arise in the implementation  gate potential challenges. The findings
P e | Teomputer sy foompuer s Fopmen | | - ]
Eloud Computing }‘omputer Networks I\utomotive and Automation Internet of Things Eleilltga)l Graphic I\nimation E?ﬁ:’:ag:d])ew EE?QYE;EDSV: ]

A Contextual Help Browser Extension to Assist Digital Illiterate Internet Users
by Christos Koutsiaris

tation of a browser extension that technological content and determining or minimally technology-exposed users.
provides contextual help to users whether OpenAl services can provide The research uses a mixed-method ap-
when they hover over technological relevant definitions in tandem with proach that combines qualitative and

acronyms and abbreviations on web-  a static dictionary. Lastly, one of the  quantitative methods to get the most
sites. It includes exploring the poten- research objectives is to evaluate the ~ comprehensive and accurate data.
tial application of Artificial Intelligence impact of contextual help assistance on

(AI) technologies, specifically Natural the understanding and comprehension  Technologies:

= [ R Language Processing (NLP), for cat- of technical text and changes in read- React]S, TypeScript, NodeJS, Plasmo, Google
The study examines the implemen- egorising web pages based on their ing rate in a group of digitally illiterate ~ Cloud NLP, OpenAl
Pt e | e Jeompe sy | Fertmen | | - | - ]
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A Distributed Edge FLISR Solution & Network Simulation Test Platform

The energy sector is facing wide-scale

disruptive distributed energy sources,
renewables, electric vehicles and the
changing relationship between the
consumer and the utility. This has
resulted in the need to leverage the
capability of modern ICT and IoT tech-
nologies to meet the challenges pre-
sented by such changes. Of key con-
cern is the resilience of the energy grid

changes with the rapid introduction of and the growing dependency on a

stable supply to support business as
usual activities and daily life for soci-
ety at large. This project proposes a
novel implementation of the concept
of Fault Identification, Isolation and
Service Restoration in a distributed
fashion, enabled by Edge Computing
techniques, to mitigate the effects of
service loss to the end consumer and
utility. The project focuses on the Irish

by Darren Leniston

energy grid in particular, and how
such a solution can be leveraged to
reduce the impact of fault events, par-
ticularly those resulting from inclement
weather events which are increasing in
frequency and severity as a result of
climate change.

Technologies:

GoLang, Python, JavaScript, KubeEdge, Ku-
bernetes, Docker, Neo4j, Postgres
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Technology Adoption and E-Readiness in Developing Regions - Supporting Socio-
Economic Development Through Digitalization

Given the effects of climate change
and expanding populations, sustain-
able agriculture is becoming more

and more critical. Climate change,
the desire to end hunger caused by
poverty, and the objective of enhancing
human wellness all contribute to an
ever-growing consideration about the
sustainable development of agriculture.
The capacity to cultivate responsibly
while addressing rising food needs re-
main one of the major difficulties con-
fronting agriculture in the twenty-first
century. Digitalization of agriculture

by Hari Venkata Sai Ganesh Lolla

can contribute to socioeconomic devel-
opment in several ways. For example,
it can improve efficiency and produc-
tivity in the agricultural sector, which
can lead to increased incomes and im-
proved food security. It can also help
to connect small-scale farmers to mar-
kets, which can expand economic op-

portunities and reduce poverty. One of
the main specific barriers to technology
adoption in agriculture is the lack of

understanding about the technology
by the farmers. This study will try to
use current technologies like machine
learning and data analysis to improve
current agricultural practices in order
to lead to a more sustainable future
and lucrative agriculture.

Technologies:

Python, Machine Learning, Data Analysis,
React JS, Node ]S, Express JS
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Performance Comparison of Equivalent Cloud Services

The cloud industry has become popu-
lar due to its flexibility, security and
other key characteristics which suit

an enterprise environment. Still, each
organization has unique needs and
choosing proper cloud services that
suit them is a difficult task. Making
it simpler to choose cloud service
providers is the main objective of
this research. We can say that cloud
providers are all similar in the essence
of the services they are providing.
So,it is a hectic task to choose a spe-
cific use case. For instance, it can be

challenging to determine which cloud
provider gives the best performance,
especially due to the lack of extensive,
in-depth performance comparisons
between cloud providers. The develop-
ment of an application that performs
the comparison of various public cloud
services and displays the analysis re-
sults to the end user to help select a
provider which suits them the best,

is the goal of this research. This pa-

by Alka Nixon

per examines Amazon Web Services
and Microsoft Azure, two of the most
well-liked open source architectures.
Comparison is done based on perfor-
mance. The various metrics are I/O
performance, memory usage, cost, CPU
and network performance, elasticity,
scalability and consistency.

Technologies:
AWS, Azure
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3-Dimensional Object Reconstruction of Forensic Image Using Deep Learning

The “3D Object Reconstruction of
Forensic Images Using Deep Learn-

ing” project aims to simplify the recon-
struction of multiple objects from 2D
images using deep learning techniques.
An advanced neural network model
will be developed with three technical
enhancements, including convolutional
neural network-based image denois-
ing, saliency map-based object seg-
mentation, and generative adversarial
network-based 3D shape completion.

The effectiveness of the model will be
evaluated across various scenarios to

assess its ability to handle multi-object
scenes. The model will be deployed on
Amazon Web Services with a user in-
terface for easy access. This project has
significant potential to aid forensic in-
vestigations by producing precise and
accurate 3D models of objects recov-

ered from crime scenes. Furthermore,

by Aaron Pinto

the research outcome will contribute
to the development of advanced deep
learning models capable of handling
complex scenarios and improving the
accuracy of 3D object reconstruction
from 2D images.

Technologies:

React, Js, Python(Keras, TensorFlow, Py-
Torch), AWS, Google Colab, Linux
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The Impact of Chatbots on Learning Outcomes and Engagement for E-Learning

The purpose of this dissertation is to
investigate whether chatbots can have
a positive impact on learning outcomes

in e-learning. This study will focus
on creating two chatbots, one that is
friendly and another that is formal,
and compare their impact on user en-
gagement and learning outcomes.The
study will be conducted in two phases:
the development of the chatbots and
the evaluation of their impact on learn-
ing outcomes. In the development
phase, two chatbots will be created
using natural language processing tech-

by Puttaswamy Harsha Puttaswamy

niques. The friendly chatbot will be
designed to use informal language and
a conversational tone, while the for-
mal chatbot will use more professional
language and a serious tone. Once the
chatbots have been developed and de-
ployed Participants will be randomly
assigned to one of the two chatbots
and will be encouraged to interact
with the chatbot and learn about a par-
ticular topic taught by the chatbot. To

evaluate the impact of the chatbots on
learning outcomes, participants will be
assessed using a pre- and post-quiz to
measure knowledge gain. In addition,
participants will be asked to complete
a survey to provide feedback on their
experience using the chatbot.

Technologies:

Angular 14, Nodejs 16, AWS Dynamo DB,
AWS S3, AWS ec2 instance, Dialogflow
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Comparative Evaluation of Code Quality Generated by GitHub Copilot and ChatGPT

The main purpose of this study is to

evaluate which tool, between GitHub
Copilot and ChatGPT, can generate
higher quality code. The algorithms
being tested will come from the Leet-
Code question bank, including easy,
medium, and hard difficulty levels. To
test each algorithm, the code will be
tested in three different programming
languages, which are Java, JavaScript,

and Python. For each algorithm, code
will be generated using both GitHub
Copilot and ChatGPT by entering the
same comments, including the algo-
rithm question name, description, func-
tion name, and question example. The
generated code will be measured by
correctness rate, Big O Notation, Cyclo-
matic Complexity, and Cognitive Com-

by Qi Zeng

plexity metrics. Finally, I will create

a comparison table based on the mea-
surement results to determine which
tool generates higher quality code in
the three languages, or which tool gen-
erates higher quality code in a certain
language.

Technologies:

GitHub Copliot, ChatGPT, GitHub
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IoT Enabled System in Smart Cities for Green Energy for Developing Countries

0 S adequate infrastructure, insufficient per examines the impact of smart grid
The development of smart cities in de- funding, and lack of skilled manpower. technologies and real-time monitoring

by Aown Abbas

veloping countries presents both chal- This paper explores the key challenges systems on energy consumption and
lenges and opportunities for the imple- and opportunities associated with the renewable energy adoption in smart
mentation of loT-enabled green energy implementation of IoT-enabled green cities in developing countries, and of-
technologies. These technologies have energy technologies in smart cities in ~ fers recommendations for integrating
the potential to significantly enhance  developing countries, and proposes these technologies into existing urban
energy efficiency and sustainability, solutions to increase adoption and en- infrastructure to enhance sustainability
but face various obstacles such as in-  ergy efficiency. Additionally, this pa- and energy efficiency.
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Requirements Engineering Complexity in Customer-Facing Banking Services in Nigerian
Application Support Teams

by Funso Aringbangba
of software systems, particularly in ing and enhancing some of the chan-  easy to carry out this phase as there
customer-facing banking services. The nels used to deliver digital banking are issues inherent in it that tend to
complexity of requirements engineer- services, online and mobile banking make the process a complex task. In
ing in such applications is influenced  applications fall into this category. It  view of the foregoing, an attempt is
by a range of factors, including the has been observed over time that to ~ being made to look at the interplay of

dynamic nature of the banking indus- enhance or develop these digital chan- factors that introduce complexity into
try, changing customer needs, and the nels, it is often required to carry out re- this phase of development of digital
need to comply with regulatory stan- quirements engineering to know what applications and to what extent these

Requirements engineering (RE) is a dards. Requirements engineering is enhancements to add or new features factors affect the process.

critical process in the development a very important phase in develop- to build. However, it is not always
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Building an Industrial Digital Twin on IoT Using MQTT

This survey of the literature looks at
the use of digital clones in industrial

contexts. Digital twins are real-time
virtual copies of physical systems that
imitate their behavior and performance.
The study investigates the advantages
of using digital twins in the setting of
the industrial Internet of Things, such
as increasing productivity, reducing
downtime, and optimizing processes.
It also examines the MQTT commu-
nication protocols usefulness as well

as the use of digital twins in energy
storage systems for real-time track-
ing, prediction, and optimization of en-
ergy flow. The study also investigates
the use of digital twins for predictive
maintenance and the merging of indus-
trial IoT systems with blockchain tech-
nology. The review suggests a model
that links the obstacles and enablers to
effective digital twin adoption in the

by Abdullah Butt

process industry. Lastly, the review
recommends several research direc-
tions for future digital twin research,
such as examining key technologies
needed for execution and evaluating
digital twin industrial uses at each
stage of the lifespan.
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To Investigate the Use of Information Technology in the Hospitality Sector: A Case
Study of Hotels in County Waterford

ing and services to visitors and busi-
ness travelers, and the hospitality sec-
tor is a significant one for the Irish
economy. Information technology (IT)
solutions have become more widely
used in hotels in recent years, and
many of them have begun to deploy
cutting-edge systems to improve opera-

Hotels are essential to providing lodg- tions and the quality of their services.

In order to better understand how

IT systems are used in hotels in Ire-
land’s South-East and how they af-
fect the hospitality sector, this research
project will look at how they are used.
The study’s research questions focus
on the South East’s hotels’ current IT
adoption, the kinds of IT systems and
software being used, the quality of

by Ammad Sarwar Cheema

training being given to hotel workers,
and the standards upheld to ensure
dependable technology. During each
stage of the study, a cutting-edge anal-
ysis will be conducted using a mix of
four bibliographic methodologies in
an effort to provide answers to these
issues.
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Waste Management Disposal

resulted in severe environmental, so-
cial, and economic implications. The
purpose of this research is to investi-
gate how to enhance garbage disposal
in a Pakistani town Lahore. The re-
search objectives are to identify the
towns current waste management prac-
tices, analyze the issues faced by the
existing system, and offer methods

to improve waste management prac-
tices that will provide real benefit to

Waste management and disposal is a
major issue in Pakistan, where inef-
ficient and inadequate systems have

by Muhammad Usman Chughtai

the towns citizens. It is important to
keep the human at the center of any
improvements.

This research employs a mixed-
methods approach, which includes
both quantitative and qualitative tech-
niques. The data collection methods
include a questionnaire survey and
semi-structured interviews with rele-
vant stakeholders, such as municipal
authorities, waste collectors, and resi-

dents.

The sampling strategy involves purpo-
sive sampling of key informants and
stratified random sampling of the res-
idents. The data analysis techniques
used in this research include descrip-
tive statistics, thematic analysis, and
content analysis.
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Federated Learning for Smart Health Care System in Developing Countries
by Karan Gaikwad

tries and how federated learning can
improve their quality and accessibility.
Federated learning is a decentralized
approach to training machine learning
models on data without centralizing
the data itself, thus preserving the pri-
vacy of individual patients.

The research cites examples of suc-

To discuss the potential of smart cessful federated learning applications,
healthcare systems in developing coun- such as predicting hospital readmis-

sion rates and early detection of sepsis.
The research proposes a study to exam-
ine the potential of federated learning
as a solution for improving the per-
formance and effectiveness of smart
healthcare systems in developing coun-
tries.

The study will identify the challenges
faced by these systems, evaluate the
potential of federated learning to ad-

dress these challenges, and propose a
federated learning framework to im-
prove the performance and effective-
ness of these systems. The feasibility
and potential impact of the proposed
framework will be assessed, and rec-
ommendations for future research and
implementation will be made.
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Framework for Integration System of Information System for Manufacturing Industries

Information system of manufacturing

chain, ERP, etc. There are heavily cus-
tomised integrations between multiple
applications/systems which makes ap-
plication complex and impacts applica-
tion performance and user experience.
These systems can be in any manufac-
turing industries such as Automobile,
Lighting, Home appliances, etc. These
systems need to have the updated in-

industries is very complex and consists formation related to product, hence,

of multiple systems like PLM, Supply

there is a pressing need of having the

most efficient integration system which
will ensure the data integrity and pro-
vide more efficiency.

This project emphasises the technical
challenges PLM and other systems face
for data transfer and integration and
proposes the framework for most effi-
cient data transfer. The integration sys-
tem of manufacturing industries have
many challenges right from its imple-
mentation to data transfer between the

by Kiran Manwar

systems. For instance, data mismatch
in downstream systems, improper data
transfer due to improper implementa-
tion, data loss due to special characters,
etc.

This research aims at proposing the
framework of centralized integration
system which helps data transfer via
integration servers.

Technologies:
Java, JSON, XML, Python
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Animation

Kia Conaty

2D Animated Biographical DOCUMENTATY ... ... .utt ittt ettt ettt ettt et e e et e et et e e e e et et e e e et e e e e 34
Michael Hart
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Ryan Jenkins

7 11
Darren Kidby

3D Third Person Open World Game . ...ttt ettt ettt ettt e 37
Caolan Maher

Procedurally Generated 2D Unity Game with Advanced Enemy Al and Dynamic Difficulty Adjustment ............. ... ... i 15
Jack McGrath

Short 3D Animated Film: “Catch” .. ..o e 39
Denis Moskalenko

GIANtS COMQUEST . ..o et ettt 16
Jack Noonan

History of Viking and Norman Age Waterford . ..... ... . . e 40
Jakub Poczatek

Unity3D Based Low Poly Isometric Empire Building Game with Advanced Al Procedural Generation and Population Management ........................... 18
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=] — s Page 130
mmpis L
arime mriss



2023 Computing Graduate Handbook Projects by Subject Area

Robert Jacob

Software Defined Vehicle, Open Vehicle API Research and ProtOtyPing ... ......c...ouuomintti ettt ettt e e e e e 10
Darren Leniston

A Distributed Edge FLISR Solution & Network Simulation Test Platform ......... ... . e e 122
Patryk Stefanski

Continuous Integration and Delivery, Implemented Using a GitOps Framework ........ ... e 21
Dominik Wawak

USV LIR 200 ottt ettt e e e e 24

CI/CD (Pipeline), Testing, Ops

Owen Corrigan

Written Python Client for Strimzi Client-Examples REPOSIEOTY . ... ..ottt ettt ettt et et e et e e et 87
Cathal Duffy

CI/CD framework for automated deployment and UI/API tests with test automation ............ ... e 90
Brian Kinsella
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Patrick Marnane
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Cloud Computing
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Mark Campbell

Automated IOT Plant Watering SySteIm ... ..... ... ettt et e 54
Ben Capper

Android and React News Aggregation Applications ... ... et 55
Evan Casey

Community Driven Progressive Gaming Web Application .......... ..o e 56
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Niall Crowe

EPods: Podman-based EBOOK MaANAGET ... .. ...ttt ettt ettt e e 27
Bryan Keane

Heimdall: A Custom Kubernetes Extension Which Enables Atomic Resource OwWnership ... e 12
Darren Leniston

A Distributed Edge FLISR Solution & Network Simulation Test Platform ......... ... e 122
Daniel Marko
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Alka Nixon
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Aaron Pinto

3-Dimensional Object Reconstruction of Forensic Image Using Deep Learning ........... ... . e 123
Milan Ples

Automation PIpeline .. ... ... e e 17
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Continuous Integration and Delivery, Implemented Using a GitOps Framework ...... ... e 21
Ernestas Trakys

New Feature Development with Shortest Path Algorithms ... ... 23
Dominik Wawak
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Computer Forensics

Gowriswarup Kailas Perumal

Strengthening Cybersecurity for Smart Homes and Open Networks: A Threat Detection and Portable Exploitation Model ......................ooooooiaaL. 28
Anthony Lonergan

Investigating the Aftermath of a Ransomware Attack ... ... ... . . i e 14
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3-Dimensional Object Reconstruction of Forensic Image Using Deep Learning ........ ... ... e 123
=] — 9 Page 132
mmpis L

arime mriss

I S 6 *



2023 Computing Graduate Handbook Projects by Subject Area

Computer Networks

Ian Carpendale

What Impact Can the Adoption of Blockchain and Cryptocurrency Have on Developing Countries? .................ooiiiiiiiiiiiiiiiiiii i, 48
Ryan Jenkins

7 11
Gowriswarup Kailas Perumal

Strengthening Cybersecurity for Smart Homes and Open Networks: A Threat Detection and Portable Exploitation Model ..........................oooo 28
Kiran Manwar

Framework for Integration System of Information System for Manufacturing Industries .......... ... ... . . 129
Alka Nixon
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Milan Ples

Automation Pipeline .. ... ... 17
Aaron Russell

Django-Based Web Application for Upgrading and Configuring Network Devices ......... ... ... e 20
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New Feature Development with Shortest Path Algorithms ... ... . e 23

Computer Security

Rukmangathan Annadurai

Study of Attribute Based Access Control with Ontologies ......... ... o e 118
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Strengthening Cybersecurity for Smart Homes and Open Networks: A Threat Detection and Portable Exploitation Model ..................coooiiiiiiiiia... 28
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SETUSU Vote: A Secure E-Vote Management System with Facial Recognition ............ ... . e 60
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Shunyi Xu
A 2D Ruguelike Game in Pixel Style . ... ... .ot 72

Database and Analytics

Digital Graphic Design

Evan Casey

Community Driven Progressive Gaming Web Application ............ .o i e e 56
Kia Conaty

2D Animated Biographical DOCUMENEATY ..ttt ettt e et 34
Kieron Dalton

Enhancing Student Retention in Higher Education: A WordPress Website Development Approach ...............ooiiiiiiii it 49
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Augmented-Reality Social Media Game . ....... ... . e 44

Game Development

Shu Chen
A 2D Platform-adventure Metroidvania Game on Windows COMPULETS ........ ... i e 65

Tommy Dalton
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Hybrid/Progressive App

Andrew Cameron
A mobile and web app developed on Flutter SDK for promoting local projects .......... ..o e e 84

Jason Grant
Development of a PWA (Progressive Web App) with Next.js, Tailwind and Strapi CIMS ...ttt e e 92
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Internet of Things

Aown Abbas
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Mark Bates

Android and Arduino Based Plant Monitoring SysStem . ...... ... . 7
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Building an Industrial Digital Twin on IoT Using MQTT ... ... o e e 127
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Bozhena Demus

Project Details are Subject to N A .. ... 88
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Native Android app

Conor Brennan

Native Android APPLiCation ... ... . 82
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