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ABSTRACT

Manual inventory management in secondary school sports centres often results in
misplaced equipment, overbooked facilities, and inefficient maintenance tracking. This
project aims to address these issues by developing an Inventory Management
Dashboard thatligitalizes the management of sports equipment and facilities. The
system integrates QR cobdlased tracking, redlme updates, and a centralized booking
platform to enhance operational accuracy and accountability. Using a prototyping
methodology, the sysm was iteratively designed, developed, and refined through
continuous user feedback from stakeholders, including administrators, quartermasters,
teachers, and students. The solution was implemented aslzageth application using
React.js for the fronted, Laravel for the backend, and a MySQL database for persistent
storage. Key features include rdlased access control, QR code generation and
scanning for equipment cheak and checlout, realtime inventory and facility
booking, maintenance scheduljrand an analytics dashboard for performance insights
and decisiormaking. The system underwent comprehensive unit testing, integration
testing, and user acceptance testing, confirming its functionality, usability, and
effectiveness in meeting user requients. Results demonstrate significant
improvements in inventory accuracy, booking transparency, and maintenance
monitoring. The developed dashboard offers a scalable andrieselly solution that
reduces manual workload, minimizes errors, and promatasidven management of
sports resources. Future improvements may include the integration of predictive
maintenance, automated reporting, and radbiool scalability to broaden its impact

across educational institutions.

Keywords: inventory management; sports faciliies; QR code tracking; web
application; React.js; Laravel; MySQL; prototyping methodology

Subject Area: QA76.76Computer software
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CHAPTER 1

INTRODUCTION

1.1 General Introduction
The main purpose of this project is to develop an Inventory Management Dashboard
for tracking sports equipment and facilities in a secondary school's spotte This
system will enhance the efficiency of inventory management for stakeholders to
efficiently manage sports invenyoby ensuring the availability and proper utilization
of equipment and facilities. The project aims to replace traditional manual +ecord
keeping methods, which have very low efficiency rates due to ineffective tracking and
higherchances of errdo a digital solution

This dashboard will provide a centralized platform for monitoring inventory
levels, tracking equipment usage, and scheduling maintenance activities. It will also
enhance transparency, streamline operations, and improve resource allocation within
the schods sportcentre

Thus, the project's background, problem statement, objectives, scope,

suggested solution, and methodology will be covered in det@hapter 1.

1.2 Project Background

Nowadays, sports and other extracurricular activities are integrated into the educational
process, which makes the management of sports facilities and equinentanore
important. This cause Effective inventory management become more crucial in order
to ensuring the availability and proper utilization of resources in various fields
especially education and sports. However, many schools still rely on manual inventory
tracking systems such as papeased records and spreadsheets. These systems are
prone b errors, inefficiencies, and difficulties in tracking equipment availability and
maintenance needs. This outdated approach leads to operational inefficiencies,
unaccounted losses, and delays in equipment allocation, ultimately affecting the quality
of spats programsThereforejnventory management is an important function for any
organization dealing with physical commodities to ensure the right quantity of products
are available at the right time avoid the problems of overstocking and understocking
(Madamidola et al., 2024)



According to Macadamidola et al. (2024he developmentof inventory
management systerhas greatly improved inventory tracking accuracy and operational
efficiency, whichhasintroduced modern technologies such as barcode scanning, Radio
Frequency ldentification (RFID), and the Internet of Things (I®Tje to the continue
increasing of efficiency demandschool have to turned intodigital solutions to
improve inventory trackingand overcomeoverstocking, understocking, and poor
tracking accuracyproblems However, many schools have yet to addpéese
innovations the main reason islue to a lack of awareness or the absence of a
customisedolution designed for educationalftitistions.

The motivation of this project is to bridge the gdyetween traditional
inventory tracking and modern digital solutionghe purpose of this project t®
develop arinventory Management Dashboard for Tracking of Sports Equipment
and Facilities in a Secondary School's Sport Centnehichwill provide a centralized
digital platform that allowssecondary schools cagffectively track their sports

resourcesmonitor facility usage, and schedule maintenance activities.

1.3 Problem Statement

1.3.1 Inefficient Equipment Tracking System
Many secondary schools have adopted digital teaching and learning solutions, but
sports equipment management is still largely negledtkd.research shows that the
current investigations into digital technologies within physical education are focused
mainly on areas such gamified teaching, wearable devices, and collaborative learning
but fewer studies addressing resource and facility managefdastrow, Greve,
Thumel, Krieger, & Sulenbach, 202R)eally, the school spocentrewill have a real
time and automated system to track all sport equiprserthat each equipment can be
clearly to be tracked and easily accessed to teachers and students. Hiheesmorts
centrestill relies on manuairacking methodssuch aspaper logs or spreadsheets to
track sports equipmemthich are very time consuming and error prone

Besides, the manual tracking method also makes it difficuktaffto locate
equipment when needed as thgiipment is often lost aclamaged. This inefficiency
can lead tccommunication issues and human errors whedultin delayed events
frustration among students and staff, and increased costs due to lost or damaged
equipment(Ko, Azambuja, & Lee, 2016Without reattime visibility of equipment



availability, physical activity and training sessions are unnecessarily disrupted.
thoughmany secondary schools have integrated digital tools into their classrooms to
improve learning, the adoption of digital solutions for managing sports facilities and
equipment has been largelgisregarded To address this issue, amventory
managementracking system using QR codes can be implemented. This system will
provide realtime updates on equipment availabilitshich can significantly reduce
manual trackig errors, improve inventory management, and create a smoother

experience for both teachers and students.

1.3.2 Overbooking and Underutilization of Facilities

In Malaysia, the overall utilisation rate of sports facilities stands at approximately 46.9%
of capacityhasindicating significant underutilisatiofAman et al., 2020)The school
sports centre should have a centralized scheduling system that ensures optimal
utilization of all equipment. This system would prevent overbookinggrutilization,
minimize conflicts, and ensure that eveguipments used efficientlyHowever,a lot

of schoos continueto usemanual tracking methoahich can causehe scheduhg
disputesfor teachersand students~or examplepopular facilities such as basketball
courts are often fully booked during peak hours, while other facilities such as tennis
courts are not fully utilizedEven with sufficient sports facilities, these are often
underutiliseddue to less awareneg&adiq et al., 2023Yhe lack of structured inventory
management system may increase the operating costseamting in a waste of
resources.

Besides, the manual tracking methods makes it difficult to track historical
booking data which may prevent the administrative from optimising the use of facilities
based on demands a result, it makes the staffs and students difficult to plan their
activities efficiently, and théastminute changes or cancellations further disrupt the
scheduling procesét the same time, it may also limit the potential for school training
sessions and events. To solve this problendashboard that provides reahe
availability and booking status of facilities is required to optimize usage and improve

user experience.

1.3.3 Lack of Maintenance Tracking
Inspectingsports equipment importantfor preventing costly losses or serious damage.
The most effective time for inspection is before beginning of each sporting geason



ensure that the equipment compiles with safety standards and protecting the users and
spectator so s avibreow, 2018v8perts equismemt gnd fadilitie§ often
require maintenance® ensure safety, longevity and optimal performarme, the

current system fails to track maintenance schedules effectively. This leads to delayed
repairs,the equipment is unsafandthe resources have a shortened lifesgdre
research shows that the rising of maintenance costs has driven the use of computerised
models to enhance equipment utilisation and reduce expendituwzemparison to
reactiveor temporary maintenance proced(Bayyed, 2015)Thereforg a sportgentre

should have a proactive maintenance tracking systencémanonitor maintenance
schedulesnd tracks the condition of equipment and facilitiesis advanced system

would mitigate the chances of breakdown disasggrisance safety, arsdve money on
expensive repairs in the future.

The use of manual tracking method npse major risks because facilities
and equipment can be ignored until they reach a critical failure pOkitie AJ,
Barnabas M, Adagbon JR024) mentioned that thenanual trackingcan result in
ineffective maintenance resource allocation, decreased equipment reliability, and
higher maintenance expens&his negative approach puts the health and safety of the
students and staff at risk by preventing physical actaitysimultaneouslyncreases
operating costs thugh emergency repairs or premature replacement of equipment.
Moreover, the lack of a structured maintenance tracking system also means that
facilities staffhave a lack of knowledge about the condition of sports resources, making
it difficult to plan for necessary repairs or replacemertig. absence of essential safety
inspection systems, equipment management protocols and regular maintenance
programmesnay compromise safety amadcelerate equipment deterioratigiiu, Lu
and Ma, 2025)

To address these challengesmodule that tracks maintenance tasks and
ensures regular inspection and upkeep of sporting equipment must be implemented to
assist facilities and expand their capabilitiPseventive maintenance is better than
reactive maintenance. This is because preventive maintepkyseimportant role in
facility upkeep which help to prevent unexpected equipment failures and costly repairs
and extends the service life of assets and sy$itamwkes, 2025)In addition, the
integration ofQR codes on each piece of equipment will allow staff to quickly check
maintenance status and report issues instemdysure a safe sporting environment for

students and staff.



1.3.4 Poor Reporting and DecisioaMaking
Effective management of sports centres requires accurate data on equipment usage,
facility bookings and maintenance activities. Howe\aligcation of resources and
budgeting for repairs, equipment purchases, and other activities is challenging for staff
as theylack reliable reports that are based on analysis of usage trendgorts
management, big data and analytics have become essential in guiding deeaikera
because they allow interpreting large datasets to drive operational stréfégiasabe
et al., 2021) Therefore sports centreseed to be equipped with holistic reporting and
analytics systems that generatattime insights to support datiiven decision
making and improve overall efficiency.

Besidesdatarecordedn manually may benconsistentlyandleading to errors
and incomplete information. Without a clear understanding of how often equipment is
used, which facilities are in high demand or when maintenance is reqigesions
tend to be made oassumptiongnstead of factsSuch inefficiencies can lead to
misallocation of resources, unnecessary expenditurdaalkdof improvement in the
functioning of the sports centrékherefore, a reporting and analysis module should be
incorporatednto the inventory management syst@rme module will provide detailed
analysis of the equipment and other resources used, facilities booked, and maintenance
done, and provide redilme accurate data to assist administrators in decision making
and resource allocatioAccording toPeter Drucker's weknown quote, "What gets
measured gets managedjata allows system to make better decisions and promote
efficient decision(7 Ways Data Can Drive Better Facilities Management Decisions,
2025) By integratingdata visualisation tools such as interactive dashboards and trend
analysis charts, the system will be able to make better decisions by identifying peak
usage timesand forecasting equipment replacement needs. In addition, automated
report generation will streamline administrative tasks, reduce manual workload and
improve operational efficiencythe management in the spacentreswill make better
decisions in the facility's utilization to increase sustainability and user satisfaction long

term with such aystem in place.



1.4 Aim and Objectives
This projectintendsto achieve the following objectives:
1. To develop a web application withashboard ortracking of the

movement and inventory of the sport equipment and facilities

2. To develop equipment tracking and maintenance features using QR
code

3. To develop a mobile application with QR code scanning feature for the
equi pment whenever thereds an in &
center

4. To evaluate the effectiveness proposed system by conducting the user

acceptance testing with the selected school

15 Project Scope

This project aims to developveeb-based Inventory Management Dashboaragnd

mobile app for scanningto streamline the management of sports equipment and
facilities at a sentedmedystenywillscentrabze equipmestp or t s
tracking, automate facility scheduling, enable proactive maintenance management, and

provide datadriven insights for decisiemaking.

1.5.1 Target User
Theintendedusers of this system are:

1 Teachers & Students Primary users who can rent sports equipment.

T Administrators: Authorized personnel responsible fomanaging

sports equipment and overall operations within the schemdds

1 Quarter masters. The authorized personnels (students) who are
responsible for managing the inventory, do stock check, tracking the

equi pment 6admamgedhe dooking t ,



1.51.1 Functionality for Teachers & Students

1.5.1.1.1Equipment Reservation & Rental
Teacher s anuwi esw utdheen basvaoeabthesb p hme tryetal r @ u gnte

a ufsreireinndtleyThédéeat ure ensumes ckhgt deser sni aan
equi pment us avaiUsadrie acdhdsoangsgirvenegiume me
ti meotexamdgbieing class hoacsti orteci@essdur @a€hirsi
t hmders have all the equi pmentBetshi,edye sneeresd e d
can track wheneg@uiup penetntanwaewbbheowedur n

through booking history

1.5.1.1.2Equipment Return & Notifications

Users can marckeckeiar pfmemddhasystafidndthe system

will updating its availability status automaticatiycethe users have finished using the
booked equipmentThis feature ensures that equipment is returned to the pool of
available equipment in a timely manraerd preventing overbookingn addition, the
system will automatically send reminders to notify users about the upcoming due dates
and alert them when the equipment is overdue. This notification will be sent in advance

so that users have sufficient time to return the equipment.

1.5.1.1.3QR Code scanningor reservation and booking

Users carscanthe QR code by using their mobile phaiwemake reservatianand

booking After scanning, users need to login or sign up to the webiter login, it

will navigate tospecifice qui pment page to allow users to
The system wilupdatethe availability of the equipmenmhmediately.

1.5.1.2 Functionality for Administrators and Quarter masters

1.5.1.2.1Inventory Management

Administratorsand Quarter mastetsve full control over the rentory management
of sportsequipment. Thegan addyiew, update and delete equipment detsulsh as
the condition and quantity of equipmeihis feature ensures that inventory alwags
to-date and avoid discrepancies or confusion ovequipment availability.
Administrators can alsopdate the equipment records by using QR caxinning
which making the inventory managemenécome faster and efficienBesides,



administratorgan trackand changehe equipment status in real time. The status can
be categorizecas6 avai | abl e 6, O0r ent éedlow users towewd e r

information.

1.5.1.2.2Role-Based Access Control

Administrators can assigspecific permissions todifferent usersto ensure only
authorised user can access to cerfaatures For examplepnly administrators can
limit the amount ofequipmentookingandview theanalysed resulisplayed on the
dashboard, whilether userswithout the permissionvill only have access tbasic
functions which is reserving and returning the equipm&his ensurs that only
appropriate administratiyarivileges have access to sensitive dat@&quipment usage,

booking tends and overall system performanterder to avoid misuse

1.5.1.2.3User Access Control

Administrators canassignspeific roles and permissions to users raseded. For
exampleteachers can prioritize the use of certain equipmeaheatend the rental time
based on thdeaching and activities needwhile studentswill be restricted on
maximumrental timeto ensure thagéquipment are returned on time and available for

others to use.

1.5.1.2.4QR code generation

Only administratorscangeneraté)R code for each category of equipment or facility
By using QR codeit candirectusers to a centralized system pagech can reduce
manual procesthat may cause mistakes made by hueraors. Sharin@)R codes for
grouped items can simplifmanagementand allow more accurate trackinof

equipment bookings.

1.5.2 Project Out-of-Scope

There are some featurese outside the scope of the project. Firstly, the system does
not include the financial tracking or budget managenfentthe purchase of new
equipment. Thiss because the main focus of the project is on invertacking rather

than financial management. Secondihe system does not support automated

ma i



assessment or predictive maintenaaséhe inspection and maintenance decisions still
require manuahtervention. Thirdly the projecivasonly limited to secondary school
sportcentreand was not designed for broader matthool or districtvide useLastly,
thesystem willonly rely on QR code scannimgth the existing mobile devices without
using the hardware such as barcecnner. It will also not track the equipment location
via GPS

1.6 Project Solution

The projectis focus on deveping aninventory management dashboaaglored for
secondary school's spocentre The objective of the project is to address the
inefficiencies in equipmenttracking, facilities reservation and maintenance
management. Theystem will combine with the proven technology with innovative
features to ensure scalabilitgal time updateandusercentered design

The frontend of the invgory management dashboard will be developed using
React.js a JavaScript frameworknown for its flexibility and reatime renderig
capabilitiesRe act 6 s -baseu prohiteeture facilitates the creation of reusable
Ul componentsthereby enhancingthe maintainability and scalabilityf the code
(Gackenheimer, 2015However, Visual Studio Code (VS Code)ll serve as the
primary integrated development environment (IDE)order to provide astrong
ecosystem of extensions tiveamline the development proceBssides, Axure Rp will
be usedto createsystem prototypdt is atool that can createiireframes, modeland
interactiveprototypes without writing a line of codend user casimulate complex
user interactions and interface behaviour before developmentstest&Krahenbuhl,
2015)

The backend of the inventory management system will use MySQL, an open
source relational database management system (RDBMS) to store and manage data
(Erickson, 2024 It will use Node.js to handle AlRdquest, authenticaticand others.
Firebase Realtime Database wsiibredevicedetailsand facilities schedules in order to
provide realtime synchronizatioto avoid overbooking and ensure accurate inventory
tracking It is acloud-hosted NoSQL databasdieat allows administrators to store and
transfer datacross users in reime to make sure that users have access to-agate
information(Firebase, 2025Firebasevhich contains authentication features will also
enablesecure rolebased acces®ontrol Thiswill result inthedifferentbetweerusers
anda d mi ni ermissipnor s 0
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1.7 Project Approach

The projectwill use aniterative, usercentreddevelopment methodology combined
with modern fullstack technologieso addresshe inefficiency of tracking sports
equipment in secondary school sparemtres Prototyping methodologwill be used

for this project in order to solve the inefficiency of theckiang sports equipment in
secondary school sports centers. Prototypmeghodology is selected for this project
because it allows early development of working system models, gathering continuous
user feedback anterative improvement of featurebherefore, it makes it suitable for

this projectwhere the requirements are changing during the development process.

The project will badivided into several sprinend each of them will focus on
specific functionality For examplegquipmenbooking inventory updates, user access
control and so on. This will allow for iterative improvements and early testing of
individual componentsThe Agile methodologywill start with requirements gathering
and analysisvherethe pain pointwill be identified through surveys$o that,it will
ensure that the system aligns witker expectations and meet schamuirements.
Besides, prototyping and design validatiosill be carried outby using Axure RP to
producenteractivewireframesthatsimulated key functionalityJsersshouldtake part
in usability testing to make sure that the design was-fuisadly and meet their
requirements According to Camburn et al. (2017prototyping canclarify an
ambiguous or changing requiremehtough iterative feedback between users and
developers to ensure that the final system is aligned with the user needs.

The project will start with requirements gathering and analgsithis phase
the problems and requirementdl be identified by usingsurveys and interview®
solve the issues faced by usersBased on the collected requirementsearly low-
fidelity prototype will be created using Axure R¥#hich focus on basic layout, user
flows and essential functionalityrhis prototype will be shared with users to gather
usability feedback at an early stage.

After the early feedback is collected, the prototype will kefined and
improved over multiple cycleg€ach version will adanore detailed functionality and
gradually leading to higfidelity modelthatcloselymatchedo the final systemAfter
each iteration, users will involve in usability testinyéoify the designtest navigation
flows and providesuggestions for improvements.

Throughout the processunctional feedback will be collectedfter each

prototype evaluation phase to identify usability issues and improve the system design



11

Each iteration will be tested for eadgtectionand theissues will besolvedto ensure
that the final product is reliable, intuitive and uf#endly. As Horvathova and
V 0 g t menti®red that feedback important for improving system performarasat
allows users to learn from their mistakes.

Lastly, the projectwill ensure that the developadventory management
control panel is userentredandflexible to respond to changing requirements ahk
to solve the inefficiencies of manusports equipment trackingffectively by using
prototyping methodologiyn order todelivera highquality functional system that meets

the needs of users.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This chapter reviews the existing literature on developing an inventory management
system for tracking secondary school sports equipment and facilities. It starts with
outlining the current scope and issues that emphasize the limitations of manual
inventoly management systems and the need for proposed solutions. It also explores
the Software Development Life Cycle (SDLC) to outline systematic processes and
ensure it is aligned with industry standards and enhance project efficiency. The chapter
also covershe relevant techniques and approaches to evaluate the effectiveness of the
system. Besides, the chapter studies the development tools and system architectures
commonly used in similar projectkastly, this chapter will examined systems and
compared it with similar functionality to understand current trends, capabilities, and
limitations. These elements provide a solid theoretical and practical foundation for the

creation of the proposed system.

2.2 Challenges of Manual Inventory Management

Secondargchoolsuse inefficient manual systems tockand manual sports equipment
and facilitieswhich often leading tanisplaced items, maintenance delays and poor
budget managemen#ccording to a report by AssetPandahas mentioned that
educational institutionbas lose up to $250,0¢8&M 1,101,874.4%per yeardueto
improper asset tracking\ study by Link Labs also found th&tto 10% ofrecorded
assetsi@ A g h o s Whiclaaseassdtsstilb recordedbut areactually missingor
unusableThis problem occurs islue to poor tracking arecord keeping that always

rely on manual inventorgnanagemenmnethods.

2.3 Software Development Methodology (SDLC)

2.3.1 Overview of SDLC
Software Development Life Cycle (SDLC) is the structured protiessguides the
development of a software systelinconsistsof 6 phasesvhich is planning, defining,

designing building, testing and deployment
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Figure2.1: Software Development Life Cycle (SDLC) (GeeksforGeeks, 2020)

SDLC can reduce thesk of project failure as it wilensure that theystem
development is systematic anieet the user requiremeflindal, Gulati & Rohilla,
2015) According to Gurung et al. (2020ach phase in SDLG critical to produce
high-quality software systenand provides opportunities for verification and validation
Furthermore Kute and Thorat (2014nentioned that usinghe correct SDLC can
increase clarity of projectcope, improve communitan between stakeholders and
better managing schedules and cas$terefore SDLC is important as determines how
the projectsadapt to changaneet the customer expectations andintains quality

assurance at treame timenot overbudget.

2.3.2 Waterfall DevelopmentM ethodology

The waterfall methodology is a traditidnand linear software development
methodology where each phase must be fully completed before progressing to the next.
The idea of the "waterfall" of development activities was first proposed by Royce (1970,
citedin Bell and Thayer, 1976)hich emphasized the structured,-tipvn nature of

the progression of each distinct development phase, where the output of one phase
becomes the input to the nelttfollows a linear and sequential pattmere each phase

must be completed before the next phase startontains sixsequentialphases:
Requirements Gathering & Analysis, System Designplementation, Testing,
DeploymentandMaintenance
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Requirements
Gathering & Analysis

[ System Design }
{ Implementation }
[ Testing ]
[ Deployment }
Maintenance

Thefirst andprimarystep of the waterfall approaRequirements Gathering

Figure2.2: Waterfall Model

and Analysis phasé\ll the functional and noffunctional requirementsf systemwill
be collected in this phase order b gain a comprehensive understanding of the
intended functionality of the systefunctional requirements adefined as use cases
t hat expl ain t he thesystendand domaineaspactstsuclihass wi t h
system's purpose, scope, functionality, interface requirements, and database
requirementsvhile the norfunctional requirementsare defined aa constraints and
quality features such aependability, scalability, testability, and performa(igassil,
2012. At this phase,the detailed insightswill be gatheredthrough conducting
interviews, surveysor workshopsand thenrecorded inSoftware Requirements
Specification (SRS) Software Requirements Specification (SRiS) a detailed
explanatiorabout thedevelopment osoftwarebehaviour(Bassil, 2012 According to
Chemuturi (2013)a daumentwi | | not b e it gdtsiauwdhnreatiod byb e f or e
appropriate body andometimessuch approval is obta#a aftera rigorous internal
review and quality control proceds means thatmcethe SRS has been reviewed and
approvet he requirements ar ehmeans heredierfothdr as o0f r
modification can be madé& herefore, at this phaseould outlinethe features like QR
code scanning amble-basedaccesdor sports equipment.

The system design phatskes place after thequirements specifications has
been completed. Softwaredesign is a unique and critical step that separates

requirements from coding and helps to ensure that developnoeetedsn a structured
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and systematic mann@Royce, 1987)At this phasesoftware developers and designers
requireto create aolution proposasuch aslatabaseesign user interfacéayout, data
model and data structureThey also requirecreating logical and physical design
diagramsto visualise system components and their interactisumsh as Entity
Relationship Diagrams (ERDs) and Unified Modelling Language diagrams (UMLS).
The ERDs has beerpreferredto use in conceptual modellingue to itfifeasy t o
understand, effectively models rembrid problems, and is easily converted into
dat abase (SowrghEvang, s& Rark, 1995However, WMLs will provide
standardized approach to modelling the structure and behaviour of a systamwill
improve communication among teasd help tem more clearly specify, visualize
and recorcgsystemdocumentgVisual Paradigm, 2019)

The implementation phase a phase that transforms the system design
specification blueprintsandbusinessequirementinto anactualenvironmenby using
the programming language and development to¢(Bassil, 2012 Therefore,
developerswill usea modular programming approatthimplementcomponentshat
defined in the design phasend implement functionality outlined in the system
blueprint. Unit testingalso playsan important role in verifying the functionality of
individual componentsduring the implementatiorphase. It usually carried out
concurrently with development to ensure the software qualitydatett the problem
early. It usesautomatedtools to effectively detect and addresssues early in the
implementation phase to maintdime code quality and prevent downstream defects
(TestFyra, 2023)

Besidesthetesting phases a process thatill completelyvalidatethe system
once the system is built to ensure that it meets all the requirements and has tto bugs.
is also a process abnfirming that a software solution satisfies thigial requirements
and specifications and achievts intended purpos@assil, 2012 During this phase,
both unit testing and system testing are carried Qutt testing checks individual
components to verifthat eactunit perform as expectgbeeksforGeeks, 2019\hile
system testingevaluatesthe entire workflow to ensure that entisgsem integrate
smootly (GeeksforGeeks, 2019For exampletesing thatif the inventory updates
properly when a student checks ¢l equipment This step is importards it must
identify and resolve angsues before the system is deployed into live use.

Maintenance phasis alastimportantstep in waterfall methodologss it
ensursthe performance and lostigrm functioning of the systertt.is theprocess that
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resolving any problems or bugs reported by useressdring that the system remains
functioning and meets the requirements of usérsnay alsohave some additional
maintenance such afrengthening software stability, meeting new user requirements,
and adapting the software to the environm@&atssil, 2012 Therefore maintenance
phase support®ongterm success by ensuring that the system remairts-dgte,
reliable and meets user expectations.

According to the above explanationsshows that therojects with clear,
well-definedrequirementshat areunlikely to changeluring development auitable
for the waterfallmethodology Therefore,it is ideal for the pojects with predictable
scope and tight deadlines or budgétss is because the water methodolagyglinear
progressiorwhereeach phase must be completed before moving dhe phase and
there is no overlap between the phag8gnarath, 2021)Therefore, waterfall
methodology provides a structured approach that ensures that#lcsgiensare fully
documented and locked down earyorder to minimize the changing risk during the
project lifecycle.If project hasfixed project scopendnon-negotiable requirements
such as data privacy lawhe waterfall methodology is a reliable choice

Table2.1: Advantage and Disadvantage of Waterfall Methodology

Advantages Disadvantages

Simple and Structuredaterfall is easy Inflexible to Changes: Difficult to mak|
to understand an@nplementas it is a changes once a phase is completed

clear and stepy step process.Eh phaseg
has clearly defined milestones whi
makes it easier to monit@rogress an(

ensure the project is completed on tim

Detailed  documentation:  Detaile Late Testing: Bugs are often discovel
deliverables for each phase (e.g., S| only after coding is complete.

design documentsjo ensure that th
stakeholders have a clear understanc
of the project scope, requirements g

objectives

Predictability:Helps maintain control o High Risk: Waterfall a&sumes al

monitoring projects when  costy requirements are understood from
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timelines, and resources are definsd

the beginning of the project

start, whichmake it difficult to predict al
requirement in the early stage as

requirement may change frequently.

Minimal customer involvement
Stakeholders are involved only duri
the requirements phasewhich can
simplify communication and avoi

overwhelming stakeholders

Longer time to markeftfhe linear naturg
of Waterfall may slow down deliver
when a project needs to be delive

more quickly

Clear Milestones: Projects progres

through different phases (requiremer

Limited Flexibility: Difficult to adapt to

new requirements or changes.

design, coding, testing, deployment) ti
provide clear checkpoints and approVv
can help teams focus on delivering o
phase before moving on to the nexid
reducingthe risk of scope creep.

2.3.3 Agile DevelopmentMethodology

In 2001, a lightweight and adaptive development methods were born and flourished
after gathering o7 software engineering expefthis meeting resulted in the Agile
Manifesto which outlineshe core valus andguides theprinciplesthat is used to
improve software agility and system developm@itSaqqga, Sawalha & AbdelNabi,
2020) FundamentallyAgile emphasizeindividual and interactions over processes and
tools as it recognizes that successful collaboration andnmenication are more
important to success than rigid workflows$. emphasizesvorking software over
comprehensive documentatitmathighlights the prioritization of functional software
over extensive paperwork (Apke, 2016) Agile methodology also promotes
collaboration with customers rather than contract negotiatwbich encourages
customers to provide ongoing feedback to enthe@roduct meetséichanging needs
Lastly, it promotes reacting to changather than following a fixed plawhich allow

the developergo adjust accordingo shiting project needsThesevaluesare realized

through various Agile frameworlgich as Scrum, Kanban aBgtreme Programming
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(XP) and each of thenmay provide tod and practices to help developerams
implement Agile values on real projects effectively.

Scrum is the most widelysed Agile framework thativides the development
into iterative cycles called sprintghich usially last 24 weeks. The process will start
with the project visiorwhich sets the overall goaNext, thesprintbacklog is created
to prioritize a list of all required features and fixés the form of usestories. For
examplefi A suseal want to scan QR codesbookequipmentso that | can reserve
it quickly without manual checko. Therefore, e sprint backlog outlines thestes
selected for the sprinand lists out all the requirements that the developeil
concentrate on during the development cySlevastava, Bhardwaj & Saraswat, 2017)

Before start of each sprint, the developarid conduct sprint planning
meetings to decide what backlog items will be completed during that &actt.sprint
day starts with daily standumeetingswhere theteam membershould answer
guestionsWhat work can be accomplished in this sprint and how will the selected work
beaccomplished®aily standup meetingsffer a chance to share important information
which may facilitatecontinuousmprovement. Through meetingeams can enhanced
communicationas everyone knowsvhat everyone else is working ,owhich avoids
duplication and misunderstandings.

During sprint execution, thdeveloperslesign, code, and test selected features.
At the end of the sprint, they hold a sprint review to show the working product to
stakeholders and get feedbagliter that, they conduct a sprint retrospective to reflect
on what went well and what could be improved in the next sprint. mbthodology
repeats in cyclesvhich allow the developersto constantly adapt and improve the
product based on feedback and changing needs.

Agile methodologyalso involves several key rolés ensure the process runs
smoothly. Theproduct owner represents the stakeholder endesponsible for
managing and prioritising the product back¥algich ensure that the developezmain
focused on delivering the product with tm®st valuable features. The Scrum Master
is responsibldor driving the Agile process whicbnabledthe developer$ollow the
Scrum practices and removing any barriers that maybloeking progress.
Development teams are alsoeoof the keyroleswhich are cros$unctional andthat
consisting ofdevelopers, testers, and designel® collaborate to build and deliver

working increments of the product.
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In conclusion, Agile methodology is best suited for projects where
requirements are unclear or mapangeover time. For examplesschool staff
requesting new features when developing a sports centre dashbdardlso well
suited to complex projects that require frequent feedbadkastpaced environments
that require rapid incremental delivery of functional softwBetow is the advantage

and disadvantages of Agile methodology.

Table2.2: Advantage and Disadvantage of Agile Methodology

Advantages Disadvantages

Flexibility: Agile accommodate{ High Customer Involvement Require
changing requirements even late in | Frequent interactions can be tiy

project. consuming and demanding fasers

Faster Value Delivery: Working softwa( Unpredictable  Timelines:  Evolvin
is delivered in short, regular intervals. | scope can cause delays or shift
deadlines.

Early and Continuous Testing: Bugs ¢ Less Emphasis on Documentation: M
identified and fixed early through regul lead to confusion if team membe

testirg. change or details are unclear.

High Stakeholder Involvement: Regul Scope Creep Risk: Without strol
feedback ensures the product aligns V| control, frequent changes can lead

user needs. uncontrolled growth of features.

Increased Transparency and Visibilii Not Ideal for FixeeRequirement
Progress is tracked through sprints ¢ Projects: May not be suitable where f

reviews. specifications must be defined upfront

2.3.4  Prototyping DevelopmentM ethodology

Prototyping isadevelopment methodolodiatinvolves building a simplified working
model of a system or specific featumeorder to better understand and improve the final
product. Prototyping is really useful for the projeetith unclear or changing
requirementsas it is very helpful to clarify expectations early in tpeocess.
Prototyping also allows developers and stakeholdetsstousability, explore design
concept and gather valuable feedback befooging to full developmenilhe process

can al® expose potential defects or usability issues that may natbbeusfrom
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documentation itself. For examplige prototype can use clickable magh interface
that allowsusercaninteract with itto testits usabilityand provide suggestiomefore
the actual system is builhs Camburn et al. (201 phentioned thaprototypingplays
an important role invalidating requirements, revealing critical desigsuesand
identifying design changes that enhance performance

The prototyping process is a structured approach for building and refining
early models of a system to clarify requirements and improve the pghoaluct.
According to Camburn et al. (2017)prototyping helps to clariffambiguous or
changing requirement through iterative feedbadkveen users and developefhe
prototype methodologgtartswith requirements gatheringhase. In this phase the
developers and designevdll collaborate with stakeholder® determinethe core
requirements of the systemmentherequirements are not yet complete or stihnging.
After that, the developetsuild a simplified vesion of thesystemwhich include low
fidelity prototypes like paper sketches wireframesthat focus on layout and
navigation flow or high fidelity interactive digital models that moraccurately
represent user experience and visual design

In the third phaseprototype evaluation will take place which involves testing
the prototypewith real usergo observe how the users interact with the protogu
identify usability problems. The fourth phase refinement phase. In this stagiee
developers will modify the prototype based on user feed@éck mayinvolve moving
unclear sectionsmproving the design aadding useful functionalityif the significant
issuesremain a new prototype iteration is made for more testing in the fifthse
which callediterate or continueThe process will move to full development when the
stakeholders are satisfiethis iterative process helps to ensure that the final product is
bothfunctional and usefriendly.

Prototyping is more useful in the projects where the requirements are unclear
and changingThis is due to the stakeholders are difficult to accurately express their
needs for the systenit is also suitable for the system that involve complex user
interactions such dke equipment cheetiut or facility booking flows in a sportentre
dashboardEarly testing of these process helps the developers able to enson@oth
and intuitive user experiencrototyping isrery beneficiain high-risk projects where
the errors could bexpensiveduring complete development. This is because it allows

developers to identify and resolymtential issues early. In additiopyototyping
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process and ensuring that the product meets their expectations.

Table2.3: Advantage and Disadvantage of Prototyping Methodology

Advantages

Disadvantages

Early Feedback Users can identify
usability or functionality issues befo

development.

Scope CreepContinuous user feedbac
may lead to neveending changes an

feature requests.

Reduced Riski Helps catch potentig
problems early, reducing the chance

expensive fixes later.

Time or Cost OverheadCreating ano
refining multiple prototypes can slow tk

development timeline.

Enhanced Stakeholder Understandi
Prototypes help stakeholders visual

the system, making it easier

communicate ideas and confir

requirements.

Misleading ExpectationsUsers might
assume the prototype represents the fi

complete system.

Requirements ValidatiorHelp to clarify

ambiguous or misunderstoo(

requirements.

Technical LimitationsPrototypes migh
not reflect reaworld performance o

security concerns.

Improved Communicatian Enhanceg

collaboration between users a

developers through tangible examples

Limited Functionality Some importan
backend or integration elements might

left out.
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2.3.5 Comparison of the Evaluated Development Methodologies
Table2.4: Comparisons Between Different Methodologies
Waterfall Agile Methodology Prototyping
Methodology Methodology
Structure Linear an Iterative and incrementa Iterate using early
sequential simplified
models
Flexibility Low 1 difficult | High 7 allow to change Moderate |
to change the| even late in the process| changes can b
requirements made after every
once iteration.
development
starts
Customer Minimal T | Continuous i regular| High 1 users
Involvement mainly  during| feedback through sprini interact with
requirements an({ and reviews prototypes to
delivery phases provide early|
feedback
Documentation | Extensive i | Minimal 17 focuses or Varies |
detailed working software ove| documentation
documentation a comprehensive may be limited,
each phase documentation focusing on the
prototype itself
Risk Identifies  risks| Continuous evaluation| Identify usability
Management | early but| and adjustmentsof risks| and design issue
addresses ther throughout the project | early through use
late in  the interaction  with
process prototypes
Best Suited For| Projects with| Projects with evolving Projects with
well-defined requirements and the | unclear
requirements an{ need for frequen requirements o
scope feedback




23

complex usel

interactions
Delivery Long 1 delivers| Shorti deliverfunctional| Variesi depends
Timeline at the end of th¢ software periodically. on the number o
project iterations ano

refinements

Cost High Low Variable

Implications

2.3.6  Conclusion of Methodology

ThePrototypingMethodology is the most suitalfler the developers who are working
alone on a sports equipment management sydtsniterative nature allowsapid
development animnprovesthe system based on continuous feedbekorethe formal
development, the concepts cée tested, usability problems can be found, and
requirements can be clarified by creatiegrly prototypes. It also canreducethe
possibility of expensive erroend ensuréhat the final product is aligned with the user
needs.Prototypesmethodologyalso supportschanges in requiremensnd priorities
which enablefor flexibility and quickly modificationsduring development.

The waterfall methodology is not suitable fiois project is because it is a rigid
and lineampproach that requires each phase to be fully completed before moving on to
the next phase. This makiegifficult to adjustonce the development processtart.

The lack of flexibility in the waterfall methodology alsausesusability issuesor
mistakes in desigoannot be solve inr@ght wayas thdeedback and changes can only
be madaafter the project is completed. Besidal ,requirementsnusthave a aarly
understanding wheunsing waterfallimethodologyare notsuitable for the projects that
require user feedback and always changing requirements

In addition, agile methodologyis not suitable for this proje@s itrequires
more resources and collaboration with others which mayalenge whetheproject
is lacks consistent stakeholder involvement or has limited resoufides is because
Agile methodologyis relied on continuous communicatipmegular feedback, and
active collaboration between developers and users throughout the development process.
If developers work alone or have few opportunities for frequent reviews with

stakeholders, it may become difficult to implement agile practices such as sprint
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reviews and backlog refinemehtmayalso be a challender independent developers
to work without a teamlandmay cause scope creeclear deadlines, and inconsistent
progresswhen not managed wellhis is becausan individual developeis hardto
manage multiple iterations anelspond tahangingrequirements

2.4 Web Application Framework

2.4.1 React Native
React Native is a populaspensourceframework developed by Meta (formerly
Facebook) that allows developers to build mobile applications using JavaScript and
React.Unlike traditional native devepmment which requires separate code bases for
iOS and AndroidReact Native enables crepkatform development with a single code
base Reacthas evolved to support web development through tools like React Native
for Webwhich allows developers to use a unified code base across mobile and web
platforms.React Native is a powerful solution for cregtimgh qualityand responsive
mobile or welapps. This is because it can access to native APIsiangcommunity
supported librariesTheperformance and user experieacevery similar with the fully
native app adt uses native components rather than web vielveerefore, its
componenbased architecture thdbsters code reusability making it become an
effective choice for developerghowant to build scalable, maintainable mobile or web
applicationsas it provides easy maintenance, consistent userfaoe, and faster
development speed

React Native has many advantag&me of its main advantages is code
reusabilitywhich allows developers to write single code base for both web andemobil
applicationsReact Native allows developers to reuse up to 90% of the code between
iIOS and Androidplatforms(Leed Software Development, 2024his result in the
decreases in the development time and effort. It also proademoother user
experience bysing native components to deliver neative performanceBesides,
React Native hasrech ecosystem and strong community supportghatidesa variety
of libraries, plugins and tool® accelerate development and simplify tasks such as
navigationand API integraon. It alsosupports hot reloadinghich can increases the
productivity byenabling developers to obseme changes without the need to rebuild
the entire prograr{Leed Software Development, 2024)
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Even though React Native has many advantages, it alsosbas
disadvantages. One of that main limitationtssperformance limitations for complex
applications that require intensive calculations or complex animatioibe
responsiveess of the application may be affected by latency as the framework relies
onJavaScripbridgeto communicate with native modulésingh, 2023)Furthermore,
ReactNative rely on thirdparty librarieswhich can lead to compatibility issues and
security vulnerabilitiesf these libraries are notaintain regularlyThe framework also
does not have f ul (Leed Soltiveare Developmenta202dhise API 06 s
result in the custom native modules need taldeesloped in order to implement some
specific features but these magcreasethe complexity to the development process.
Due to thenteraction betweedavaScript and nativeode, itcausesiebugging React
Native become more challenges than fullftina aps asdevelopers must expertise in

both areas.

Table2.5: Advantage and Disadvantage of React Native

Advantages Disadvantages

Code can be reused across web | Not so effective for apps that requ

mobile apps. heavy processing or complex animatio

Saves time by sharing up to 90% of cq Latency ¥ may  occur due
between platforms. communication through a JavaScr

bridge.

Provides neanative performance usin Relies on thireparty libraries, which ma

native components. cause security or compatibility issues.

Has many libraries, tools, and a strg Some native features require cust

developer community. modules, which adds complexity.

Hot reloading speeds up development Debugging is more difficult and requir¢
showing changes instantly. knowledge of both JavaScript and nat

code.

2.4.2 Vue.s
Vue.js is an incremental JavaScript framewtbi isused to createser interfaceDue
to its incremental nature, developers gaaduallyintegrateit into projects.Vue.jsis

focuses on view layerhich make it easy to integrate with other libraries or existing
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projects. Its core library is lightweight and providessponsive data binding and
componenbased architectunghich similar to frameworks like React and Angular.
Vue.js has many advantage®ne of the mairadvantagess its beginner
friendly and has a mild learning curfgg those who are familiar witHTML, CSS, and
JavaScriptJohnson, 2023)t is because provides a declarative and componbatsed
componenthat extends the use of standdidML, CSS, and JavaScrifYue.js, no
date) Itstwo-way databindingmakes it easy to synchronize between models and views.
Vue.js also providedocumentation thahakesthe developers to easily get started and
solve problems quickly. The compondrased architecturienproves code resability,
ensure faster load times and better performdtsfexibility also makes it suitable for
any size othe project from small to larg&pifany Bojanowska, 2018)
Besides, Vue.js has some disadvanta@eg of the main disadvantage# ls®assmaller
community and ecosystem than React or AngUlaerefore, it has les$kird-party tools,
libraries, and job opportunities.Vue.js difficult to extend as it may become more
complex for larger projectbat do not have strong architectural guidaAcklitionally,
plugins or support for enterpridevel features can be inconsisténYue.js is under
developmentLastly,the ovefflexibility canlead to differences in coding stgl&vithin

a team if thestrict standards are not followddohnson, 2023)

Table2.6: Advantage and Disadvantage of Vue.js

Advantages Disadvantages

Beginnerfriendly with a gentle learning Smaller community compared to Read

curve. and Angular.

Uses standard HTML, CSS, and Fewer thirdparty tools and libraries

JavaScript with a declarative approach available.

Two-way data binding simplifies mode| Difficult to scale for large projects with

view synchronization. poor structure.
Detailed documentation helps Can be complex to maintain in large
developers get started quickly. applications.

Flexible and suitable for both small an

large projects.
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2.4.3 Laravel

Laravel is a populaspensourcePHP web application framework known for its elegant
syntax powerful features and developeiendly tools. It follows the ModelView-
Controller (MVC) architectural pattern and is designedrtproveroutine operations
such as routing, authentication, sessions, and ca¢Nieglam Menariya, 2022As
Laaziri et al. (2019)mentioned thatLaravel canavoid the common mistake of
i s pagh e by develapmg tbkeOPHP code neatly and easy way.aravel also
comes with builtin support for Blade templatethe Eloquent ORM for database
administrationand the powerfulrtisan CLI for the automation of the repetitive tasks
whichis suitable for building scalable anthintainable web applications.

Laravel has many advantagéisprovidesclean and readable cotieat make
it easier to maintain and expand applications. The MVC architeptaraote code
organization and separation of concetragavel also has buiih security tools such as
protectionagainst SQL injection, crosste scripting (XSS), and cros#te request
forgery (CSRF. Besides)l aravel has a large community aadcuratedocumentation
(Laaziri et al.,2019. This allows Laravel can provida variety of packages and
learning resoumes.Laravel Mix also makes it easy to compile assets and integrate with
front-end tools.

However, Laravel also has some disadvantag€ne of the main
disadvantages is the learning curve can be high for beginners who are not familiar with
objectoriented programming or MVC architectutearavel applications can be heavy
and need to be optimized for high performance ndédlse features or packages are
not structuredoroperly, itmay lead to messy code even tholginavel provides a lot
of flexibility. Lastly, Laravel hosting requirement mhyit its deployment on older
serveras it too rekes on modern PHP featur@éeelam Menariya, 20220dditionally,
it also has slow performance compared to other frameworks suddods.js or
ASP.NET Therefore, this result iharavel is not suitable for applications that require
high performance or redéiime features.
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Table2.7: Advantage and Disadvantage of Laravel

organization and separation of concer

Advantages Disadvantages
Clean and readable code, easier| Steep learning curve for beginne
maintain and expand. unfamiliar with OOP or MVC.
MVC architecture promotes coq Laravel applications may requi

optimization for high performance.

Built-in security tools: protection again
SQL injection, XSS, and CSRF.

Misstructured features or packages

lead to messy code.

Large community and  detailg

documentation for support and resourc

Hosting requirements may lim

deployment on older servers.

Laravel Mix simplifies asset compilatig

and frontend integration.

Slower performance compared
frameworks like Node.js or ASP.NE]

not suitable for realime applications.

2.4.4 Express.js

Express.js is a fast, open, and minimalist Node.js web frameWanavides a range

of powerful features for web and mobile applicatighat simplify the process of

building web servers and APIs. Expresssjsiidely used to build backersgrvices. It

is also well known for its ease of use, flexibility, and performattcesesthe non

blocking, eventdrivenfeaturesof Node.jsto handle multiple requestghich makes it

become a popular choice foreating scalable artdgh-performanceveb applications.

One of the main advantages of Express.js isiitgplicity and minimalism

which allows developers taild web applications and APIs in a faster way and without

unnecessary overhead. hwdular structurgivesthe developeréreedom to create

custom frameworks and add middlewararte e t

devel oper 0s

requirenrn

also providemany plug-ins and frameworkghat make it easier texpand its

functionality. It also provides powerful routing capabilities that allow developers to

easily define and maga routeslt is also a developdriendly frameworkdue to it

large community support and documentation

Express.jhassome disadvantagedne of the main disadvantagesimimal

functionality which means that the developers need to vwnibee boilerplate code for

features that are piuilt in other frameworkdt also does not havauilt-in solutions

such as authentication or data validati®herefore, the developers need to integrate
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third-party tools or librariesBesides,Express.jsalso irerits some of the Node.js
limitationssuch asnability to handle CPuintensive operationshich can affeckome

of the use case performance.

Table2.8: Advantage and Disadvantage of Express.js

Advantages Disadvantages

Simple, minimalist, and fast we Limited functionality, requires mor

application/API development. boilerplate code.
Modular structure, supports custq Lacks builtin features like
frameworks and middleware. authentication and data validation.

Provides numerous plugins al Requires thireparty tools/libraries td

frameworks for extended functionality.| implement more features.

Powerful routing function, easy 1 Inherits Node.js limitations and struggl
manage routing. with CPU-intensive tasks.

Large community and comprehensi

documentation

2.4.5 Conclusion of Web Application Framework
For the frontendReact Native is th most suitable fothis projectas it can build
reusable components that make it easy to manage complexnteségice. It also
suitable for interactive dashboards and-teaé data changes such as booking status
equipment availabiltyRe act 6 s v also tan anprovEs@hd performaraed
providesmooth delivery and responsive user experigiheghermoreReact has large
ecosystem thatontainsuseful libraries for routing and state managem&act's
componenbased architecture makes it simple to divide the user interface into
mangeable, reusable padsadspeeding up development and maintenance.
Forthebackendlaravel is most suitable fahis project ast providesa clear
and structured foundation for creating scalable web applications because it is a PHP
framewor k with an MViCtodsdike Elggnent ORM sinapifye | 6 s
database management, while its Blade templating engine ensures clear sephration
frontend and backend logic. The framework also provides strong security features,

protecting against SQL injection, cresise scripting (XSS), and cros#te request

bu
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forgery (CSRF)Lar avel 6s | arge community and detail
for developers to troubl eshoot whichchn ext end

provide a smooth development process forsfh@ts equipment management system.

2.5 Existing Similar Application

2.5.1 Odoo

The Odoo Inventory Management System is a comprehenp@esourcesolution
designed to simplify and automate inventory operations for businesses of allbzes.
systemintegrateswith other Odoo applicationsuch as sales, manufacturing, and
accounting whictwill provide a single method to manage the entire supply chain. The
systemalso provides realtime visibility of inventory levels that enable busindss
makedecisions and reduce stockouts.

0doo

Access and manage your documents and
databases from odoo.com.

Email

Password Forgotten?

Don't have an account?

Figure2.3: Login Page
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odoo

Access and manage your documents and
databases from odoo.com.

Your Email
Your Name
Password
SIGN UP

| already have an account

® Your personal data will be handled as
outlined in our Privacy Policy.

Figure2.4: Sign Up Page

odoo Apps Industries Community Pricing Help Signin m.....
Odoo Inventory
Instant access.
@ oo
Aal; Engl We achieved under 10 days in Odoo what took us 100

tSuite. | regularly find cases where things
sily be achieved with NetSuite but are out-
X with Odoo. How come Odoo is 7x cheaper
than Netsuite? Just incredible!

¢ Ghango apps slection E3

Figure2.5: Instant Access Page

The figure showogin andsign-up page which allowsisers to fill in their detailsThe
sign-up pagencludesemail field,name fieldand password fiela/hile the loginonly
required user to fill in their email and passwat@lso includes the instant Access Page
whichis a quick access temo inventory management system. Afigneg up, user
canaccess tohe inventory management systeach asnenus, fields, navbar buttons,

chatter, report actions, and medittion views.

® 2 e Inm & ©

Discuss Dashboards Inventory Barcode Apps Settings

O

Figure2.6: Main Page
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Dashboards

LOGISTICS

Fill rate sort by Top Demand On time rate sort by Top Demand

Figure2.7: Dashboards Page

Figure 2.7 shows the dashboards pages whittows the KPIgKey Performance
Indicators)such as inventory levels, sales ordansl financialmetrics. Userganthe

charts, graphs, and lists based on their roles.

@ Inventory Overiiew Operations FProducts Reporting  Configuration P P x
Product Location ~ OnHand Forecast Route Min ... Max... To Order
& LOCATIONS
all [E-COMOS] Corner Desk ... WH/Stock 400 100 M o o000 0.00 100 @ OrderOnce & Automate A Snooze
~ Physical Locations n a8 ]E-CQMM] Large Desk WiH/Stock 1.00 400 (] 0.00 0.00 400 & OrderOnce O Automate JX Snooze
- WH 1
[FURN_S001] Flipover  WH/Stock 500 600 & e o000 0.00 600 @ Orderonce 2 Automate A Snooze
- WH/Stock 1
WHjStock/Asse... 4 [FURN_5666] Table WH/Stock 200 100 M o oo 0.00 100 @ OrderOnce & Automate JX Snooze
WHStock/Flat P... 3 .
FURN_7777) Office Chair  WH/Stock/Asse 400 400 M Buy o 5.00 10.00 600 o OrderOnce < Automate J Snooze
o - -
i TRGER B [FURN_8888] Office Lamp  WH/Stock/Asse... .00 8.00 & o 1000 10.00 200 @ Order Once
all [FURN_8900] Drawer Black WH/Stock/Asse 1200 1200 WM Manufactre ©  0.00 0.00 000
Auto N
[FURN_8001] Flipover 00 00 & o 000 0.00 000 A Snooze
Manual
[E-cOMOE] Corner Desk ...  WH/Stock/Flat P.. 4.00 400 & Manufacture @ 0.00 0.00 0.00 /X Snooze
[E-COMOS] Large Desk  WiH/Stock/Flat P. 100 100 e 200 200 100 @ Order Once
[FURN_9666] Table WH/Stock/Flat P., 2.00 200 M M k [i] 5.00 10.00 £.00 @ OrderOnce C Automate JX Snooze

Figure2.8: Inventory Page

The figure showshelnventory Paget allows users to select, creatielete and update
theinventorybased on user rolek containslocation trackingso thatusers can know
where the item is stored. disoallows user to set minimum and maximum quantity
levels foritems. Thereattime inventory trackingallows users to get the immediate
resultsinto thestock levels across multiplearehouses to ensure the information is up

to-date and accurate.
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E Barcode Scanner Install

Scan or tap

+ Scan a product or its packaging to locate it
+ Scan a picking to open it
* Scan an operation type to start it

Figure2.9: Barcode Page.

€ Barcode Scanner

Apply

Figure2.10: Barcode Scanner Page

Figure2.9 shows the Barcode Page which allow usescanthe barcodeand it also
allows user tcsee the operation such as receipt or delivery pptioallows user to
check theamount ofinventory by clicking the inventory count buttorfrigure 2.10

shows the Barcod8cannelPagewhich allows user to scan thmarcode.



‘ Inventory ~ Overview  Operations Products + A Pending Activation * OB

mProductsﬂ- 1171 £ > @

‘ Q Goods X Eearch...

77 burger
Price: RM 1.00
On hand: 0.00 Units

Figure2.11: Product Page

@ nventory Overview Operations  Products  + A Pending Activation * (ol |
Pmducts
W New 8+ @ X

2= Pricelists 0.00 Forecasted Documents =~ Reordering Rules | wmmp IN: 0
*= 0 Rules ) 0.00 @ 0 =0 = outo
Product

W e.g. Cheese Burger

Sales
General Information Inventory
Product Type * O Goods Service Combo

Track Inventory *
Quantity On Hand  0.00
Sales Price”  RM 1.00
Cost ? RM 0.00
Category

Reference

Barcode

INTERNAL NOTES

Figure2.12: Add new product Page

34
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‘ Inventory Overview  Operations  Products + A Pending Activation Q (Ol |
Products
Y New & x

e= Pricelists 0.00 Forecasted Documents | # Reordering Rules = wesp IN: 0
= hues M 50 E = 0 = out:0

Product

¢ e.g. Cheese Burger

Sales
General Information Inventory
OPERATIONS
Routes * = View Diagram
LOGISTICS
Responsible ? YAP RUI YA
Weight 0.00 kg
Volume 0.00 m’

Customer Lead Time* 0 days

DESCRIPTION FOR RECEIPTS

yte is added to receipt orders (e.g. where to store the product in the warehouse!

Figure2.13: Add new product Pagegjuantity

Figure2.12 and Figure 2.18hows thegroduct page anddd new produgbage.ln add

new product paget allows user teelect the product tymnd tracknventory,quantity

on hand, sales pricepst,category, reference, barco@eld imagesand internahote.

It also allows user to choose the inventangd fill in the logistics and description for
receipt sectionn logistic section, user can fill in the weight, volume and customer lead
time. After creatinga newproduct,it will display in the product pagandit can be

editingthe producinformation by clicking thédrame as shown iRigure2.11.

Table2.9: Advantage and Disadvantage of Odoo

Advantages

Odoo provides redime visibility into inventory levels, movements, and locatig

enabling businesses to make informed decisions and reduoésiotks.

When inventory levelss low, the system automatically generates a purchase

to ensuetimely replacemenand preventing inventory overstocking.

Integration with barcode and RFID technology improves the accuracy and effi

of inventory handling, reduces manual errors and speeds up the process.
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Odoo provides advanced reporting tools that provide insights into inve

performancehat carhelp businesses identify trends and make -@li@en decisions

Disadvantages

The initial configuration of Odoo's inventory module can be complex and

consumingwhich requiring technical expertise or external assistance.

User interface complexity.

Limited Support for NofStandardized Processes

Limited availability of features in some regions

2.5.2 Dashcode

Dashcode is a frorgnd development todhat designed to create interactive and
visually appealing dashboardasily. It offers a usefriendly draganddrop interface

that allows developers to quickly design and prototype custom dashboards without
extensive coding knowledg#.also provides variety of customizable widgets, such

as charts, tables, and grapghat maket easierfor displaying reatime data and key
metrics.It allows faster developmemtf small projects and prototypésit it requires
additional tool or systerfor more complex features such as backl integration or
reattime updates.

) pashcode
Signin
Sign in to your account to start using Dashcode

Email

dashcode@gmail.com

Passwrod

Keep Me Signed In Forgot Password?

Or continue with
©0006

DON'T HAVE AN ACCOUNT? SIGN UP

Figure2.14: Log in Page
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E DashCode
Sign up
Create an account to start using Dashcode
Name
Email
Passwrod

You Accept Our Terms And Conditions And Privacy Policy

Create An Account

Or continue with
0006
ALREADY REGISTERED?SIGN IN

Figure2.15. Sign up Page

Above figureshows the sign up and login page. The sign up page requirada§ér
in their name, email and password while the login page required teséH in their
name and passwomd.the sign up page, usanust make sure they tick the terms and

conditionsbeforetheyenter the create an account button

E DashCode ® Exn & © P P P & e v
MENU
Dashboard £ Weekly ¥ select date
@ Dashboard
@ Analytics Dashboard Upgrade your
B heode Totel revenue Products sold \/\/\/ Growth
pow 3,564 564 +5.0%
Pro plan for better results
© Banking Dashboard Overview
Revenue Report ® Net Profit Revenue ree Cash Flow ©
~ Changelog 100 4
=
5
a
APPS @
© Chat
B8 Email
I Kanban Total
249
B Calender 8
Todo
D Projects g
Feb Mar Apc May Jun Ju ser oct

Figure2.16. Analytics Dashboard Page
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[ pasncode @ € ¢ © P P @ B enroes v
MENU
All Company o Recent Activity
@ Dashboard ~
® Analytics Dashboard COMPANY CATEGORY sALEs VIEWS REVENUE ) .
- Finance KPI Mobile app launch...
@ Biffe T a8s 3 . " " ce KPI Mo pp launcl
- oo rechnology 95% v 343 $231.26 & Finance kPIMobile app launch
ij Finance KPI Mobile app launch.
@) Biffco Enterprises Ltd. Technol 1979 315 8 !
& Gifco@Example Com ?
Q\ F ice KPI Mobile aj aunch.
 Changelog v
Technology 13 320 s43
apps o Finance KPI Mobile app launch
O Chat ;
" Technalogy 101% 336 s38755 0 Finance KPI Mabile app launch.
B Email
i Fin: e KPI N
m Kanban Technology 9% 375 $489.80
B Finance KPI M
) calender -
Tachnol 107 490 .4
B Todo 1.’; Fi KPI M p launch.
D projects
! <M 2 3 a4 5 > @\ Finance KPI Mobile app launch, -

Figure2.17: Analytics Dashboard Page

Figure 2.16 and Figure 2.17 shows the analytics dashboard Pafjeallows usergo
interact with dat@asily. Atthe left side, it contains sidebar which allow users to easily
navigate between different sections or pages within dashbdsrtte tops it contains

a search bar to allow users to filter and search the data basedific spieria.

DashCode ® o P P @ & rvenroes v

.|!!‘nﬁ
@

MENU

© Dashboard < > S pril 2025 morer [
clickin

2 Changelog m

ale
ApPs
" 1 2 3 4
© chat
Meet
& Email N
B 6 7 8 o 10 d 2
@ Kanban -
(1 Calender
© Todo 13 i 15 1% 7 8 )
Birthday Party
D Projects
A Ecommerce
20 Ed 2 23 24 25 6
PAGES
Mee
& Authentication
Etc 27 28 29 30
o utity
7:52a Al Day Event Monthly Meeting

Figure2.18. Calendar Page

Figure2.18shows the calendar pagéallows users to schedule the evbwtclicking

on the specific date and the events can be added dir€ellgndar Page also allows
users to navigatbetween months, weeks, and days to view or add scheduled events.
Besides, licking on a specific day or event within the calendar can reveal more details
about that evergindthe events on the calendar can be catoded or labelled to indicate

their type Dashcodalsoallow users to set up recurring events in the calenda
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E DashCode ® Em & [#] P R P & e

Invoice B) Select Date 7 Fier

& Authentication

@ utiity

Figure2.19: Invoice Page
@ Invoice-Add
Create New Invoice

#89572935Kh
Recipient info-500

Issued Date

Name

=

o
7
o
g
5

@
C]

Phone
Email

Address

Figure2.20: Add Invoice Page

Figure2.19 is an invoice pagelt is designed to help manage and generate invoice for
different transactionsuch as purchases, sales, or rentaldisplays a list of all past
invoices with details such as invoice number, date, customer name, total amount, and
status It also has m add recordutton that enables users to generate a new invoice.
After clicking thebutton,it navigatego add invoice page as shownHigure2.20.it

has a form where users can input all details of invoices such as customer information,
invoice itemsdate and paymetdgrm. Besides, itidplays the status of the invoice, such

as "Pending,"” "Paid," "Overdue," or "Cancelled.
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Table2.10: Advantage and Disadvantagelddishboard

Advantages

Easy to navigate and use.

Customizable dashboard

Provides detailed insights.

Reduces manual work and errors.

Provides detailed insights.

Works well with various business tools.

Disadvantages

Need thirdparty integrations.

Requires stable connectivity.

Can be overwhelming for small businesses.

May not scale well for large businesses.

Slow response times during peak hours.

May not integrate with niche platforms easily.

2.5.3 ECOUNT (Inventory / Barcode Software)

a

= 2 Contact Try  Request —
E@ +8017-2701583 Us Demo Free Trial -

2 WEB-BASED M INVENTORY PRODUCTION 5 SALES & PURCHASING ACCOU

:ment  Online Ordering System ~ Order Management  Barcode  Serial/Lot No. Management ~ WMS(Warehouse N v

Barcode Inventory Management

You can scan the barcode to input the receive and release. Use the cellphone camera to scan
the barcode on the mobile app.

Figure2.21: Barcode Inventory Management

ECOUNT is a c¢cloud based ERP system

management system (WMS), sales, purchasing, accoumtichgpthermodules It is

designed to help businesses manage stock |esietplify warehous@perations and

t hat

improve the accuracy of inventory tracking by using barcode scanning. The system
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allows users to generate and print barcoslesn the barcodes using mobile devices or

external barcode scanners and manage inventory across molliifges in reatime.

Therefore, ECOUNTan handles the inventory control and reporting efficiently.

Connect the barcode scanner using the OTG Cable

‘n

OTG CABLE

Figure2.22: Connect Barcode Scanner using OTG Cable

E@ Scan Barcode

l||

E@ Sales H @ =

< List Enter My Code >

@ Sales Info.

Jan9,2024
FastMart x
@ Item
Vitamin  24_B_001

1SEA
13

(=) Grand Total

2.4

Figure2.23: Scan Barcode using Mobile Application
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The figure2.22 and 2.23hows that the ECOUNT allows users to scan the barcodes
using either mobile application or external devices that comyaesing USB or OTG.
After scanning, the system updates stoclor stockout records automatically to

reduce the manual input and errors.

7 Types of Barcodes

Code39, Eanl3, Codel28, QR Code, Data Matrix, G51-DataBar Expanded, G51-DataMatrix

Code39 Eanl3 Codel28

LT

Data Matrix Gsl-DataBar Expanded Gsl-DataMatrix

Figure2.24: 7 types of Barcodes

Figure2.24shows ttat ECOUNT allows user to generatgstom barcodes for products
that lack ofmanufacturer codes. Users can create their own barcode format by using
the combination of items codes, naarébatch numbers. It alsupports label printing

that includingkey details such as pricBKU and company logo.

Table2.11: Advantage and Disadvantage of React Native
Advantages

Reattime inventory tracking

Supports barcode scanning with mobile or external devices

Multi-warehouse and location management

Barcode generation and label printing

Integrated with other ERP modules like sales, purchasing, and accounting

Cloud-based access from any device

Supports serial/lot tracking and safety stock alerts

Disadvantages
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Requires stable internet connection

Initial setup can be timeonsuming

Some advanced features only available in paid modules

Performance may vary depending on hardware and scanner compatibility

Limited custom workflows for niche industries

2.5.4 Comparison of Existing Similar Application

Table2.12: Comparison of Existing Similar Application

Feature Odoo Inventory | Dashcode ECOUNT
Full-fledged ERP | Frontend Cloud-based ERP
with inventory development tool | with strong inventory

Purpose .
management for creating and barcode
capabilities dashboards management feature
Userfriendly with Easy to usdor basic

) Easy to use for _
a variety of . . inventory and barcod

Ease of Use creating simple Ul
modules, but may features

_ based dashboards
require setup
Limited to front Moderate

Customization

Highly
customizable with
powerful tools for

inventory tracking

end Ul design,
requires external
systems for

backend

customization
available;  support
custom barcodes

forms, and reports

Advanced

tracking of stock

Basic tracking via

Realtime tracking of

stock levels, serial/lg

Inventory levels, customdesigned | numbers, anc
Tracking movements, widgets, requires | warehouse transfers
locations, and additional setup
reordering
Provides Built-in inventory

Reporting and
Dashboards

automated and
dynamic

inventory reports,

Supports simple
dashboards but

lacks advanced

reports with expor
features (Excel/PDF
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analytics, and
KPlIs

reporting

capabilities

dashboard

alerts and summarieg

include

Integration

Strong integration
with other Odoo
modules (e.g.,
sales, purchases)
and external

systems

Limited integration
capabilities,
especially for
backend or

complex systems

Integrates with other
ECOUNT modules
(sales, purchase,
accounting); API
available for third

party systems

Multi -location

Yes, tracks

multiple storage

Needs custom
design for mult

Yes, supports muki
warehouse/location

tracking, transfers,

Support locations and location .
and inventory balanc
warehouses management .
per location
Barcodebased
Automated and _
_ Requires manual | automated stoek
reattime stock . .
Stock setup to track stock in/out, realtime
movements (e.g.,
Movement movements and updates, and support
borrowed/returneq )
_ updates for multiple
items)
movement types
Built-in barcode
Full barcode _ _ _
_ Can be scanning via mobile
support for quick | _
Barcode 1ok implemented with | camera or external
stoc
Scanning additional tools, buj scanners; supports

management and

tracking

not builtin

label generation and

printing

User Roles &

Access Control

Granular user role
management for
access control ani

permissions

Limited user acces
control, focused
more on visual

elements

Role-based access fq
modules, menus, and
operations; user
permissions are

customizable

Scalability

Scalable for small
to enterprisdevel

Primarily suited for

small to medium

Scales for SMEs with
multi-location

support; may need
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needs with projects, may not | enhancements for
complex features | scale easily enterprisegrade
operations

Rapid prototyping | Fast setup for cor
Faster for _ ' .
_ _ of simple inventory| inventory/barcode
implementing out

Speed of dashboards, but | features; full ERH
of-the-box
Development | more manual effort| setup may take longe
inventory
_ for complex
solutions
systems
Extensive o Good official
_ Limited _
documentation _ documentation; ema
documentation,
Support & and a large _ and phone suppor
' _ community support
Documentation | community, _ resources targete
o mainly for Ul
official support toward SME users
_ development
available
Automated o . Includes barcode
_ Limited to basic o
restocking, alerts, _ generation, inventory
_ features like o
Advanced supplier _ _ alerts, invoice
displaying stock _ _ )
Features management, _ integration, basic
. data and creating
maintenance . WMS; some features
_ visual reports o .
tracking limited in free version

2.5.5 Conclusion of existing similar applications
Through the analysis of the existirgpplications such as Dashcod@doo and
ECOUNT, it shows that they provide a strong inventory control and asset management
solutions Dashcodemay perform well with features such as barcode scannsad,
time updates, and maintenance scheduhiagymake isuitable forindustries that need
to track and manage assets in rgale, but it may lack some of the advanced
customization.

Odoo provides a full set of integrated modules tmahke it become a
multifunctionalsolution for organizations to manage all aspects of their bussnebs
as inventory, sales and purchasi@yoo also provides apowerful automation and
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reportingtools that can help to provide thasightful analytics on equipment usage,
stock levels, and maintenanaetivities

ECOUNT alsoprovides acloudbased ERP solution with strong support for
barcode scanning, multbcation inventory tracking and automated stock movements.
Its userfriendly interface, builin barcode label generation, and integration with
moduleslike purchasing and sales makeeffective for small to medium enterprises
(SMESs) lookingfor a costeffective and functional inventory system.

In conclusionjt ispossible to build &racking management system that allows
for reattime monitoringeasy management of equipment across locations, and efficient
maintenance schedulitigrough selecting and integrating these features from Dashcode
Odooand ECOUNTInventory. However, it may face a challenge suctomsplex user
interfaces and the need for further customizagiod these challenges can be solved by

using custom modificationt® meet the needs of the project.
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CHAPTER 3

METHODOLOGY AND WORK PLAN

3.1 Introduction

This chapterdescribes the methodology and work plan for developing an inventory
managementashboard for trackingport equipment and facilities at secondary
schoolsportcentre The prototypingmethodology waselectediue to itsearlycreation

of functional system models whickllows continuous user feedback and iterative
refinement The flexibility of prototyping methodology alscensures thatthe

st a k e hreduickrmants arelearly understand ancheets their need8esides,a
detailed Work Breakdown Structure (WB®Ill be created to divide the project into
smaller tasks in various phasesich asinitiation, design, prototyping, testing,
deployment, and closureThe combination ofprototypirg methodologies and
structured planningromoteswell-organized progress, effective use of resources, and

the capacity to adapt to changes.

3.2 Prototyping Methodology

This project will uséPrototyping Methodologyvhich is an iterative approaemduser
will involvein this project tayraduallyrefinethe system requirement and functionality
Prototypingmethodology will be choseas it is suitable for the projects where the
requirements are unclear always changinglt also focuses on thearly user
interactionto build a usable and effective systelBesides, the project is divided into
multiple prototype iterations, and eachprototype iterationwill include planning,
building, user testing, and improvement a¢t@a that allow the system to evolve based

on real user feedback.
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Requirements
Planning

System Design

Prototyping and
User Feedback

!

System
Implementation

|

‘ Testing

Final Refinement
and Deployment

End

Figure3.1: Endto-End Methodology Flow

3.2.1 Requirements Planning

PrototypingMethodologyis a flexible and iterative developmethiat canadapted to
changes in requirementisroughout the project life cyclét. needs to collaborate with
the stakeholders such as the teachers, students andesgogadministrates to gather
information aboufTracking Sports Equipment and Facilities Inventory Management
System Its gathes the requirementthrough conductingnterviews and questionnaire

to identify which features is required to implementthe systensuch assquipment
tracking and booking systemm. addition, literature reviewill be carried outo explore
existing systemandidentify best practices in inventory managemditite resultswill
berecordedasinitial user requirementhich will influence early prototypes amide

continuous improvementsased on stakeholder feedbackerefore, therototyping
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methodology can ensurthat the system remains aligned with user requirements

throughout the development process.

3.2.1.1 Quantitative Methodology

Quantitative methodologywasused to better understand teeds and the challenges
related toTracking Sports Equipment and Facilities Inventory Management SyAtem
guestionnairewill distributeto collectinformation fromrelevantstakeholdersThe
purpose of the questionnameasto gather informatiorfrom questions that related to
equipment availability, maintenance tracking, awvedrall inefficiencies in the manual
processThere are8 respondents providedhluable feedback that allow developer to
identify the essential features afghctionality required tamplement for the new
system.These insightgrovided the basis fodeveloping the functional and non

functional requirements of the system.

3.2.1.2 Literature Review and Existing Systems Analysis

A literature review was conducted to explore similar inventory management systems in
sportssectors The review included comparing the advantages and disadvantages of
various system such as ease of agajpment tracking capabilities and integration with
other systemsThe review also identified industry best practices that could be
implemented in tracking sports equipment and facility inventory management systems.
Lessons learned from the systems can help to impsggeem requirements and

structure fomore efficient and usefriendly solutions.

3.2.1.3 Requirement Specification

Therequirements for a sports equipment and facility inventory management system can
be identified after collecting data and reviewing the literafline. systenwill include
somefeatures such as equipment tracking, maintenance scheduling, equipment booking,
and a usefriendly interface for usersThe requirements were categorized into
functional and noffunctional requirementsThe use case diagramagere created to
visualize the system interactions and workflows to provide a clear understanding of

systemfunctionality.



50

3.2.2 Design Process Using Prototyping Methodology

The inventory management system designed using a prototyping approach was well
suited for this projeciThis is becausasability is importanthe user requirements may
changeover time This methodology allws users to be included in eadgvelopment

and collects feedback on iterative design models. Hagtroved prototype version
showsthe user feedbackas been considered to ensure that the final system is fully
functional, useffriendly andmeets the requirements of the secondary h ospdrtd s
centresThedevelopment process consisted of 3 major prototyping iterations

iy —

Start Prototyping
Methodology
Protetyping Low Refinement

~ - ~| User Testing
T Fidelity > Status Badges N
Wireframes Eastls and Ul Fixes

{ (O DELIT e

Refinement
.| Improved QR
Scan and

o:e]

Prototyping High User Testing QR

Fidelity and > Code and Mobile
Mobile ul

@)
Dashboard Integration Refinement
= Testing Full = Performance

Integration Workflows and Final Fixes

inal
> Implerentation
Phase £
Bug Fixing and Deployment
“| Final Refinement - Ready

User
= Acceptance
Testing

Integration

Unit Testing Testing

Figure3.2: Endto-End Prototyping and Testing Flowchart
3.2.2.1 lteration 1: Low-Fidelity Prototype and Basic Interaction Flow

3.2.2.1.Prototyping

In the first iterationa low-fidelity prototype was developed to demonstrate the main
features of the systersuch asequipment tracking, inventory managemeiagin
processand user rolesAxure RP will be used to create interactive wireframes that
representing the main navigation flowsis early model emphasized basic navigation
flow without full visual design details in order to quickly produce a working structure

that could be evaluated by useksthis stagedoes not include any backend lagic
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3.2.2.1.2Jser Testing

The first iteration of the prototype was tested by a small group of stakeholders, such as
guarter masteandadministrators. Thewill explore the wireframes and mocking up

tasks such asiewing equipment and logging ifreedback was collected based on

system usability, functionality, and clarityhe common feelack included the need

for a clearer Vi sual i s aeguippent Umitftestwaevea i | abl e

conducted on specific features to ensure that basic functionality worked as expected.

3.2.2.1.Refinement

The first prototype was refined based on user feedbackit will solve theuser

i nt er f ac eaddnewunctomhalitiesanesplanned to be added in future iterations.
For example, add status badges for equipmensenpleinstructions for check in or
check out equipment.

3.2.2.2 lteration 2: High-Fidelity Prototype with Key Features

3.2.2.2.Prototyping

In second iteratiora highfidelity prototype was created with expanded features and a
more realistic interfacdt wasexpandedhe systenby adding new features such as
reattime equipment availability interface, equipment reservation with time slot
selection, and booking history tracking to help users monitor past and upcoming
reservationsA mobile version of the system was also developed to ensure that users
can acces® the platform by using their smartphon€se QR code functionality will
include two key components wh areQR code generation and QR code scanning.
Administrators will be able to generate unique QR codes for each item during the
inventory entry process. These QR codes will be printed and attachedsjoetiiic
items.For users, thewill be able to scathese QR codes by using their mobile phones
to book theequipment. Administrator and quarter masieralso can access to QR code
scanning.In addition, role-basedaccess will be introduced to differentiate user

permissions based on their roles.
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3.2.2.2.2Jser Testing

This version of the system was testedboyh sports centre staff and end usé@ise
testingwill focus on the new features introduced in this iteration sudheshobile
responsiveess QR code scanning efficiency andverall system performance
Administratorswill test the QR code generation feature to ensureQRatode can be
create print, and assigno equipment correctlylhey also tested others function such
asequipment status updates, condition editing, and QR code genefratsatihack also

will be collected toevaluate how users and administrators interact with the QR code

system.

3.2.2.2.Refinement

The mobile interfacevill be improvedbased on the feedback from arsersfor better
accessibility and ease of usehe QR code scanning process ve&asplified to ensure
quick access to booking functioOn the administrative sidéhe QR code generation
will be improved tamakes it easy to distribute and priBashboarénd reporting will
also be improved to providimmary of equipment usagéhe user interface was also
restructured to make mhore intuitive and usefriendly, especially for firstime users.

3.2.2.3 lteration 3: Backend Integration and Final Functional Testing

3.2.2.3.1Prototyping

In the third iteration, the frorgnd system was integrated with the baokl databas®
ensure thathe data can retrieved through backerite system was designed to provide
reattime data updates on equipment availabgitgh a$QR-based checkn and check
out operations that oadirectly updated equipment status in the dataldaashboard
will also be introduced to providanalyticson equipment usage trentsat allows
administrator to make a true decision makiagd only administrators can view

analtics dataThis prototype also included full user role functionality

3.2.2.3.2User Testing

Integration testing was conducted to endhed the data flow between the freahd
and backend systemswere accurately Feedback wasalso collected from
administrators and end usty ensure that the system met theiguirementsand

expectationsUsers tested full workflows, such as logging in, scanning equipment QR
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codes, booking facilities, and checking equipment status. Performance under
concurrent user loads was also testadaddition final usability testing was conducted

to validatethe complete system functionality

3.2.2.3.Refinement

Final improvements were made to optimize system performance, resolve integration
issues, and ensure that the systeas prepared for deploymeditfter final feedback
was collected through User Acceptance Testing (& final version of the system

was ready for deployment.

3.3 Final Implementation Phase

After the third iteration, the project will proceed to the final implementation phase. At
this phase, a higfidelity and user approved prototype will be converted into fully
functional web and mobile application. All frontend components developed using
React.js and it will link to the MySQL database backend. This project will only test in
localhost. Therefore, a localhost server is used to deploy and test the entire system on a

localhost environment.

3.4 System Testing

A structured testing strategy is implemented to ensure that the reliability, usability, and
correctness of thimventory management dashboard for tracking of sports equipment
and facilities systemrhe testing process involves multiple phases and eatttef
focuses on different aspects of system functionality.

3.4.1 Unit Testing

Unit testing isan important aspect of software developnanit allows for early defect
detection and iprove code quality by using automated framewdgbkaka and Fraser,
2014).Unit testing was carried olefore and after development iteration to validate
system component® ensure thaéach function worked as expected. This isolation
testing approachhelped to detect and resolve logetated errorsearly in the
development process ensure that it will function properly for later integration.
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3.4.2 Integration Testing

Integration testings important in objeebriented systems whetiee method executions
are connectedoy messages across multiple componamis errors onlyoccur when
units are composed togeth@orgensen and Erickson, 199Fherefore,integration
testingwasfocused orverified the communication between frontend and backénd.
this phase, developensill testthe functionalityand also focused on the navigation
between data and system modules to ensure that all compeverete/orked as a

cohesive unit.

3.4.3 User AcceptanceTesting (UAT)

The systenwill release to userf®r user acceptance testing (UADNce integration
testing was completéfhese users were askedperform user acceptance testitag
evaluate usability and functionalithAs Davis and Venkatesh (2004) mentioribdt
handon usability testing of new system is usually conductear the end of a system
development projeathen the system development prodsseearing its finabperation
state At this phasegevelopers wilensurehat the system was uskeirendly and aligned
with theuser requirements and expectations that had beerfidéutiiring the planning

stage.

3.4.4 Bug Fixing and Final Refinements

Developers willrecordany bugs that had been fouddring all testing phasesnd
categorized them according to seveitityrder to maintain system stability. In the final
phase, developers madaprovements to enhance the consistency of user interface,
resolve remaining logic issues aaptimize backend queries for betfrformance.

The system will finalize and ready for deploymetiteaall bugs were soé.

3.5 Project Plan

3.5.1 Work Breakdown Structure (WBS)
The project tasks are broken down into phases and subtasks for the Inventory
Management Dashboard for Tracking Sports Equipment and Facilities:

Tracking Sports Equipment and Facilitiesentory Managemergystem
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1. Project Preparatory
1.1. Conduct research on sports equipment tracking and facility management
systems
1.2. Discuss proposal ideas and refine scope with supervisor
1.3. Confirm final FYP title with supervisor
2. Requirements Planning
2.1. Project Initiation
2.1.1. Define project background and motivation
2.1.2. Identify key problems (overbooking, missing equipment)
2.1.3. Define specific project objectives
2.1.4. Define project scope and limitations
2.1.5. Propose system solution (Dashbdzased tracking and
booking system)
2.1.6. Define project approach (Prototyping methodology)
2.1.7. Create Work Breakdown Structure (WBS)
2.1.8. Develop Gantt chart for project scheduling
2.2. Requirements Gathering
2.2.1. Develop questionnaire
2.2.1.1. Design closended and opeended questions
2.2.1.2. Identify target respondents (teachers, students,
sport centre staff)
2.2.1.3. Validate questionnaire through supervisor
2.2.2 Submit ethical clearance
2.2.3 Distribute questionnaire and collect responses
2.2.3.1 Analyse questionnaire results to identify user needs
2.2.4. Literature Review
2.2.4.1. Study software development methodologies
(Waterfall, Agile, Prototyping)
2.2.4.2. Conclude relevant approaches and technologies
2.2.4.3. Research web frameworks (React, Laravel,
MySQL)
2.2.4.4. Review existing inventory and booking
applications (e.g., Odoo, Dashcode)
2.3. Define Requirements
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2.3.1. Develop functional requirements (e.g., booking, reporting,
CRUD operations)
2.3.2. Define nofiunctional requirements (e.g., accessibility,
performance)
2.3.3. Create use case diagram and descriptions
2.4. Develop LowFidelity Prototype
2.4.1. Design User Management Page
2.4.2. Design Equipment Management Page
2.4.3. Design Reservation Management Page
2.4.4. Design Booking Management Page
2.4.5. Design Track Equipment Page
2.4.6. Design Dashboard Page
2.4.7. Design Stock Check Page
2.4.8. Design Booking Page
2.4.9. Design View History Page
2.4.10. Design Member Page
2.4.11 Design Login Page
2.4.12. Design QR Code Generation and Scanning Interface
3. User Design and Iteration
3.1. First Iteration
3.1.1. Prototyping Phase 1
3.1.1.1. Implement homepage with login functionality
3.1.1.2. Create basic booking module interface
3.1.1.3. Develop equipment listing and inventory views
3.1.1.4. Build reporting module structure (dashboard)
3.1.1.5. Prototype QR Code Generation Ul for equipment
3.1.1.6 Create ERD diagram
3.1.2. Conduct User Testing and Evaluation 1
3.1.3. Refine Prototype 1 based on feedback
3.2. Second lIteration
3.2.1. Prototyping Phase 2
3.2.1.1. Improve inventory management with edit/delete

features



3.2.1.2. Improve booking management and tracking

features

3.2.1.3. Add QR code scanning functionality for equipment

checkin/out
3.2.2. Conduct User Testing and Evaluation 2
3.2.3. Refine Prototype 2
3.3. Third Iteration
3.3.1. Prototyping Phase 3
3.3.1.1. Finalize Ul/UX enhancements
3.3.1.2. Test full QR code functionality
3.3.2. Link frontend and backend components
3.3.3. Conduct User Testing and Evaluation 3
3.3.4. Final refinement of prototy@onstruction
4.1. Coding implementation of all modul&sthentication, Booking,
Inventory, ReportingiMaintenanceDashboard
4.2. Conduct system walkthrough and informal user evaluation
5. Deployment
5.1. System Testing
5.1.1. Unit testing of individual functions (e.g., CRUD, login)
5.1.2. Integration testing (databasebackendz frontend)
5.1.3. User Acceptance Testing (UAT) with target users
5.2 Deployment
5.3 Write report
5.4 Presentation and Demonstration

3.5.2 Work Plan
3.5.2.1 FYP 1 Gantt Chart

The FYP1 Ghantt Chart is attached in the Appendix B for reference.

3.5.2.2 FYP 2 Gantt Chart

The Fyp2 Ghantt Chart is attached in the Appendix B for reference.
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3.6 Development Tools

This project utized a combination of desigdevelopment and database tools to ensure
an efficient and welstructured development process. The selected tools supported
front-end and baclend development, interface prototyping and system modelling.
These tools weramportant to the successful implementation of an inventory

management dashboard for tracking sports equipment and facilities.

@g laravel @ ENTERPRISE
)3! o @; aure
AN

Figure3.3: Development Tools

WampServer

php M Y

3.6.1 Visual Studio Code

Visual Studio Code (VS Code) is theain source code editawill be used during the
development of thiproject. Thigs because it suppettifferent types of programming
languages and technologies such as HTML, CSS, JavaScript, PHP and MySQL
integration. It also provides builh Git supportjntelligent code completion, debugging
tools and an extensive marketplace for extensions which allowed developers to
customizethe developmergnvironmentgo improve efficiencylt is alsosuitable for
novice and experienced developéug to its usefriendly interface and crogdatform

availability.

3.6.2 Axure RP

Axure RP is used to create interactive wireframes and prototypes of the siysteg
the design and planning phastehelpsto visualize the layout and functionality of user
interfaces beforethe developmentstarts Axure RP allows the developers and

stakeholders to interact witmock versions of system components. This tool is
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importantin a prototyping methodologs itallowsearly feedback from user ahélps

to developthe interface design anehproveuser experience.

3.6.3 React

React is used to create thentend of the applicatiofiReact isa JavaScript librarthat

used to create user interfaaed provides responsive, dynamic Ul, reusable components,
and effective DOM renderinfRe act 6 s -based prchiteeturd makes it easier to
manage the complexity of user interaction workflows and ensures modularity and

maintainability in code.

3.6.4 Laravel

Laravel is the backend framework that usedhendling serveside logic, user
authentication, and API developmenhe ModetView-Controller (MVC) architecture

of Laravelcan helpto organize the application structure and separate appearance from

logic. Laravel is suitable focreatingscalableand safe backendlue to itsbuilt-in

security featuresmiddleware, andoute management. ar avel 6s Arti san C
makes repetitive tasksbecome easiesuch as database migrations and controller

generation.

3.6.5 MySQL

MySQL is arelational database management systédrich will store and retriee all

persistent data in the systelySQL is used in this projeatue to its reliability, ease

of use, and compatibility with LaraveL. hr ough Lar avel s EIl oquent
tables can be queried and updated using expressive, readable PH¥hmbdmakes

data handling become easier and safety.

3.6.6 Enterprise Architect

Enterprise Architect is used for advanced UML modelling and system architecture
documentationlt supports the development of comprehensive system design models
such asuse case diagramglass diagramssequence diagrams, and component
diagrams.It is a useful forformal software engineering documentatias it can
supportstraceability from requirements to implementatiand shows the complex

systembehaviour, workflows, anohteraction logic between modules
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3.6.7 WampServer

WampsServer is used as a local web server environment to host and run the Laravel
backend during development and testing. It provides an integrated stack of Apache,
MySQL, and PHRhat allows application® run on the local machine without the need

for an external servekVampServer ismportant for the projects that need to run on

localhost.

3.6.8 phpMyAdmin

phpMyAdmin is a wekbased interfacéhat used tananag the MySQL databaset
comestogetherwith WampServer taarry outdatabaseperationssuch as creating
tablesperformingqueries, editing records, and exporting dita.usefulfor usersvho
need to inspect or maintain their database without writing SQL commands
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CHAPTER 4

RESULTSAND DISCUSSION

4.1 Introduction

This chaptershows the requirementspexification of the proposednventory
Management Dashboard for the school sports cdhprvides a detailed overview of
the functionalandnonfunctionalrequirementsThis chapter also provides a use case
diagramthat highlightste roles and activities ttie mainstakeholders such as teachers,
studentsquarter masteand administratorsThis chapter also provides screenshots of
early prototypes to present the user interfaoe fact findings.

4.2 Fact Findings

To better understand the existing chall enge
and facilities managementhe school staff has provided some evidence and
information that shows their current workflow. The equipment inventory count process
is manual which they use handwritten form to track their equipriibietbookings for
sport equipment and facilities are also recorded manuadlypookby staffwhich may
cause dot of human error, mistakes and inconsistency.

For inventory records, the school uses a basic Microsoft Bprebhdsheet
with only 3 columnswhich is equipment name, instoekd damage. The inventory
guantities are updated manually by staff. They also mentionedltimyeatory records,
booking requests and tracking processes are maintained in hardiucpyelying on
handwritten logs and physical documentation. These limitatrrgionthe needs for
a centralized and digital system that can improve overall process in order to increase its
efficiency, transparency in sport equipment management syAteimage illustrating
the current manual stock check and booking metiszdl by the school is attached in
Appendix A for reference.
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4.2.1 Analysis

Section A: School Profile

School name

8 responses

6

5 (62.5%)

1 (12.5%) 1 (12.5%) 1 (12.5%)

Katholik High School SMJK KATHOLIK SMJK KATHOLIK PJ SMJK Katholik PJ

Figure4.1: Current Method of Tracking Sports Equipment

Based on the aboyee chartthe respondents are all from the same school.

Is your school Primary or Secondary?
8 responses

@ Primary
@ Secondary

Figure4.2: School of Respondents

Figure4.1shows thatl00% of the respondentesmefrom thesecondary school.
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School Location

8 responses

3
3 (37.5%)

1(12.5%) 1 (12.5%) 1(12.5%) 1 (12.5%) 1 (12.5%)

0
Jalan 10/3, Seksyen 10, 46000 Petal... PJ, Jalan Gasing Petaling jaya
PJ Petaling Jaya SELANGOR

Figure4.3: School Location of Respondents

It was found that the school wkxated in Petaling Jaya even tiespondententered
different location.

School Size (Total Number of Students and Teachers)
8 responses

2 (25%)

1(12.5%)

2000+ 3000 students with around 100... 4000 probably 1k idk
2500-3000 3000+ Very big | think

Figure4.4: School Size of Respondents

Thereare 8respondentanswerabout the school sizehere 286 of respondentanswer
4000which is the highestl2.5% of respondentsswer2000+,12.5% of respondents
answer 25003000, 12.5% of respondentanswer3000 students with arounddQ
teachers12.5% of respondents choose very big | think and 12.5% of respondents
answer probablyKL
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Does the School Have a Sports Center?
8 responses

® Yes
® No

Figure4.5: Availability of a Sports Centre

There are 100% of respondents choosewlgish shows that all respondents school
have sportgentre This finding supports the relevance and importance of improving

sports facility and equipment management systems.

How do you manage the sport equipment or facilities?

8 responses

@ Manually
@ Using spreadsheets

Figure4.6: Current Method of Managing Sports Equipment

Many respondents (87.5%jhanage sports equipment manuallyd only12.5% use
spreadsheetsThis shows thaimost of the school rely on traditional pajbersed
methods.
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Do teachers and/or student clubs get involved in managing and tracking the sports equipment?

8 responses

® Yes
® No

Figure4.7: Involvement of Teachers or Student Clubs in Equipment Management

Most respondents (87.5%) indicated that teachers and student clubs are involved in
managing and tracking sports equipmant only 12.5% showthat there are no
teacher anfr student involve in equipment managemeihhis showsthat the school
encouragea collaborative environment where both students and staff contribute to

resource management.

How often do you perform inventory checking?
8 responses

@ Daily

@ Weekly
Monthly

@ Quarterly

@ Annually

Figure4.8: Frequency of Inventory Checking

Daily inventory checking is conducted by 87.5% of respondents, while the remaining
12.5% check weekly. This high frequency of checking implies a strong effort to
maintain accurate inventorgven thoughthe manudy process still lead to

inefficiencies.
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How do you perform the inventory auditing report or activities?

8 responses

@ Manually
@ Using spreadsheets (e.g., Excel, Google
Sheets)

{0 Using specialized inventory managem...
@ Regular audits performed by staff

@ Audits performed by students or stude...
@ Automated tracking systems (e.g., bar...
@ Regular checks based on usage frequ...
@ Random audits to verify inventory

@ Monthly/quarterly/yearly full inventory...

Figure4.9: Methods Used for Inventory Auditing

Half of the respondents (50%) stated they perform inventory audits manually, while
37.5% rely on audits by student clubs, and 12.5% conggetlarchecks based on
equipment usage frequency. This shows a lack of formal auditing tools and an over

reliance orlabourintensivemethods.

What are the common challenges faced during the managing and tracking activities?

8 responses

Equipment damage or loss 6 (75%)
Lack of proper tracking systems 2 (25%)
Inconsistent or inaccurate inve... 6 (75%)

Delays in equipment restocking...—0 (0%)
Difficulty in keeping track of eq... | NN 2 (25%)
Poor communication between s...|—0 (0%)

Difficulty in scheduling or acces...|—0 (0%)

Budget constraints for mainten...|—0 (0%)

0 1 2 3 4 5 6

Figure4.10. Common Challenges in Equipment Management

The most commonly challengéscedwere equipment damage or logkich contains
75%o0f respondents choose this challeng@esonsistent or inaccurate inventory records
have also75% of respondents chogsand difficulty in keeping track of equipment
usageonly have25%. These findings suggest critical gaps in the current tracking

system that contribute to inefficiency and potential loss of resources.
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How is sports equipment currently tracked in the sports center?
8 responses

@ Manually (paper-based)
@ Spreadsheets (e.g., Excel)
@ No formal system

Figure4.11: Current Method of Tracking Sports Equipment

All respondents (100%) stated that tracking is done manbgllysing papebased
methods. Thistronger mention thalhe need for a digital solution to improve accuracy,

efficiency, and traceability.

How often do you encounter issues with misplaced or lost sports equipment?
8 responses

@ Very often (weekly)
@ Often (monthly)

Rarely (once or twice a year)
@ Never

Figure4.12: Frequency of Misplaced or Lost Equipment

There are 75% of respondemeportedthat encounterssues with misplaced or lost
equipment on a monthly basis, while 25% face this issue weekly. This high frequency

mentiongthe effectof relying on manual systems.
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How important is real-time tracking of sports equipment for your operations?
8 responses

@ Very important
@ Important

@ Neutral

@ Not important

Figure4.13. Importance of Realime Equipment Tracking

There are 87.5% of respondebtdieve that realime tracking is very important, with
the remaining 12.5% rating it as important. Téiwsthe high demand and need for

an updated system that alloth® real timdracking of equipment.

How often do you face shortages of sports equipment during activities?
8 responses

@ Very often (weekly)

@ Often (monthly)

@ Rarely (once or twice a year)
@ Never

A
Y

Figure4.14: Frequency of Equipment Shortages

There are 62.5% of respondesé#sd they rarely experience shortages, Wil %said
they very often experience shortages. It #lae12.5% of respondents said thase

never and often experience shortages.
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What is the most common issue you face with sports equipment?
8 responses

@ Misplaced or lost equipment
@ Damaged or unsafe equipment
Insufficient quantity for demand

Figure4.15: Most Common Issue with Sports Equipment

There are 87.5% of respondents reported that they farggdiaced or lost equipment
and 12.5% of respondents reported that they faced insufficient quantity for demand.

How are sports facilities (e.g., courts, fields) currently booked?
8 responses

@ Manual booking (paper-based)
@ Spreadsheets (e.g., Excel)

No formal system (first-come, first-
served)

Figure4.16. Current Method of Booking Sports Facilities

All respondents (100%) reported that sports facilities are booked maibyalising
paperbased methods. This indicates that there is no digital systame and a

inventory managemeslstemcanbeimplementedo improveefficiency.
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How often do you face issues with overbooking or underutilization of sports facilities?

8 responses

@ Very often (weekly)
@ Often (monthly)

@ Rarely (once or twice a year)
@ Never

Y

Figure4.17: Frequency of Booking Conflicts or Underutilization

Half of the respondents (50%) stated they rarely face issitbsoverbooking or
underutilized 25% of respondents stated theyncounter them monthlyl2.5% of
respondentsexperience thermonthly and 12.5%of respondentexperience them

weekly.

Would a real-time availability and booking system for facilities improve your experience?

8 responses

@ Yes, significantly
@ Yes, somewhat

@ No, it wouldn't make a difference
@ Maybe

Figure4.18: Benefits of a Realime Booking System

There are50% of respondents statetat the reatime booking system canmprove
experiencesignificantly and 37.5% saying somewh@&nly 12.5% of respondents

stated that it would not make a difference.
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How often do you face conflicts or scheduling issues when booking sports facilities?

8 responses

@ Very often (weekly)

@ Often (monthly)

@ Rarely (once or twice a year)
@ Never

Figure4.19: Frequency of Scheduling Conflicts

There are50% of respondents facingcheduling conflicts monthly and 50%f
respondentsarely. Thisshowsthat booking conflictoccurfrequentlyandthere is a

need to implement a better system.

What is the most common issue you face with sports facilities?
8 responses

@ Overbooking (facility unavailable when
needed)

@ Underutilization (facility often empty)

@ Poor maintenance (e.g., dirty or
damaged facilities)

@ Perhaps the region is a little small
compared to the overwhelming number
of students we have in our school

Figure4.20: Most Common FaciliyRelated Issues

Overbooking and poor maintenance were each reported by 37.5% of respondents as the
most common issudace with sport facilities12.5% of respondents showhat the
facilities areunderutilizationand12.5%o0f respondents shows that the facilites too

small for the student population
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Would you prefer an online system for booking sports facilities?
8 responses

@ Yes, it would be very helpful

@ VYes, but only if it's easy to use
No

@ Maybe

Figure4.21: Interest in an Online Facility Booking System

All respondentexpressed interest in an online booking system, with 62.5% stating it
would be very helpful and 37.5% preferring it only if it is easy to use. This suggests

that useifriendliness will be key to successful adoption.

How are maintenance schedules for sports equipment and facilities currently managed?
8 responses

@ Manual reminders (e.g., notes, emails)
@ No formal system
Spreadsheets (e.g., Excel)

Figure4.22: Current Method for Managing Maintenance Schedules

Half of the respondents (50%) use manual reminders like notes or emails, 37.5% have
no formal system, and only 12.5% use spreadsheets. These r&soltsthat

maintenance planning isistructured and neéd improve
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How often do you encounter issues with delayed maintenance or unsafe equipment?
8 responses

@ Very often (weekly)
@ Often (monthly)

Rarely (once or twice a year)
@ Never

Figure4.23: Frequency of Delayed Maintenance or Unsafe Equipment

75% of respondents stated that delayed maintenance or unsafe equipmenanssue
rarely encounteredcach 0f12.5% of respondents stated tdatayed maintenance or

unsafe equipment issues are ofaeid very ofterencountered

How often is sports equipment inspected for maintenance?
8 responses

@ Regularly (e.g., monthly)

@ Occasionally (e.g., once a year)
Only when a problem is reported

@ Never

Figure4.24: Frequency of Equipment Maintenance Inspections

There are 62.5% of respondents stated thgular sport equipment inspectedre
conducted25%of respondents stated that equipment maintenance inspeateosly
conducted when the problem is reported. 12.5% of responstatésl that equipment
maintenance inspections performed regularly.



74

How satisfied are you with the current maintenance process for sports equipment and facilities?

8 responses

6

6 (75%)

0 (0%) 0 (0%) 1 (12.5%) 1 (12.5%)
. | |
1 2 3 4 5

Figure4.25: Satisfaction Level with the Current Maintenance Process

There are 75% of respondeméded their satisfaction level as 4 out olvbich shows
that they are sarisfiedith the current maintenance process for sport equipment and

facilities. Only 1 respondent gigéower score of 3 and tespondengives 5.

How are reports on equipment usage, facility bookings, and maintenance currently generated?
8 responses

@ Manually (e.g., spreadsheets)
@ Using basic tools (e.g., Excel)
No formal reporting system

Figure4.26. Current Method of Report Generation

There are 75% of respondents statieat reports are created manually, while 25%
reported having no formal reporting system. ®iewsthat current reporting methods
are not standardizezhdefficient.
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How useful would a dashboard with analytics and reporting capabilities be for decision-making?
8 responses

@ Very useful

@ Somewhat useful
@ Not useful

@ Not sure

Figure4.27. Usefulness of a Dashboard

All respondents agreed aashboardisefulness, with 62.5% rating it as "very useful"
and 37.5% as "somewhat useful." Thiswsa strong interest iusinga centralized

reporting and decisiemaking tool.

How easy is it for you to access information about sports equipment and facilities?
8 responses

3
3 (37.5%) 3 (37.5%)

2 (25%)

0 (0%) 0 (0%)
0 \ |
1 2

Figure4.28. Eay Access to Sports Equipment and Facility Information

Thereare37.5% of respondents agrémat itis easy to access to sports equipment and
facilities informationwith each of them rating it 4 artd 25% of respondents chodse
out of 5 which shows it is normal for theirhis shows that the access is good
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What additional features would you like to see in an inventory management dashboard?

8 responses

Real-time availability of

5 (62.5%
equipment and facilities ( o)

Notifications for maintenance or

) 5 (62.5%)
repairs

Reporting and analytics 3(37.5%)

Figure4.29: Desired Additional Features in a Management Dashboard

Figure4.29shows that2.5% of the respondents desired to see the real time availability
of equipment and facility featurés an inventory management dashbodrdere are

also have 62.5% of respondents desired to see the notifications for maintenance or
repairsin the inventory management dashboard system. Reporting and analytics feature
has 37.5% of respondents desired to implemeheimventory management dashboard

system.

4.3 Requirements Specification

4.3.1 Functional Requirements

The functional requirements describe the specific operations the system must perform
to fulfill its intended use. These are organized by user roles to clarify the access rights
and responsibilities of each type of user: teachers/students, administradaysaster

masters.

Users (Teacher and Student):
1. Usersshall be able to log in using credentigdsy.username and
passworjicreated by the Administrator.
2. Usersshall be able to view available equipment.
Users kall be able tdoookequipment
4. Users shall be able to make equipment reservations through the
system.

5. Users shall be able to view the status of their own reservations.



10.

Administrators

1.

10.

11.
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Users kall be able to viewheir booking history.

Users shall be able to sca®R codes to access equipment
information.

Users shall be able to scan a QR coglasingmobile device to
check equipment in or out directly through the system.

Users shall be able to receive notifications about reservation
approvals, rejectiongooking statugnd other relevant updates.
Users shall be able to log out of the system at any time.

The Administrator shall be able to log in independently without a
created account

Administrators shall be able to create, updetit, anddeleteuser
accounts and assign roles (e.g., teacher, student, quarter master)
Administrators shall be able to adstit,update, and delete
equipmendatawith detailed informatiorsuch as name, type,
guantityand location.

The Administratorshall be able to scan QR codes to access
equipmentdetailsor validate checlins/checkouts.

The Administrator shall be able to generate a QR eftéecreating
equipment.

The Administrator shall be able point the generate@R codefor
existing equipment

The Administrator shall be able to view all reservation and booking
requests submitted by users.

The Administrator shall be able to approve, reject, or cancel any
reservation.

The Administrator shall be able to approve, reject, or cancel any
booking.

The Administrator shall be able to track equipment status, including
checkin/checkout history.

Administrators shall be able to manually update equipment status to
reflect fAavail abl e, 0 forrewifed, 0
stocko.

or

N



12.

13.
14.
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The Administrator shall be able to perform stock checks to verify and
update the current availability and condition of all equipment.

The Administrator shall be able to accesdashboard.

The Administratosshall be able to log out of the system securely at

any time.

Quarter Masters

1.

10.

11.

The Quartermaster shall be able to log in using their assigned
credentials.

The Quartermaster shall be able to view equipment information and
status.

The Quartermaster shall be able to update the status of equipment
The Quartermaster shall be able to scan QR codes to access
equipment records or validate chenk/checkouts.

The Quartermaster shall be able to print QR codes for equipment.
The Quartermaster shall not be able to create or delete equipment
records.

The Quartermasteshall be able to approve, reject, or cancel any
booking.

The Quartermasteshall be able to approve, reject, or cancel any
reservation.

The Quartermasteshall be able to track equipment status, including
checkin/checkout history

The Quartermaster shall be able to perform stock checks to inspect,
verify, and update the availability and physical condition of
equipment.

The Quartermasteshall be able to log out of the system securely at

any time.
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4.3.2 Non-Functional Requirements

Usability:

1.

The system shall provide a udaendly interface that is easy to
navigate for all user roles.

The system shall provide cleanddescriptive error messages to help
users correct input mistakes.

The system shall support responsive design for usabilityetrsite

and mobile devices.

Performance Requirements

1.

The system shall respond to user actions within 2 seconds for 95% of
interactions.

The system shall generate QR codes within 3 second of request.

The system shall load equipment inventory and booking data

efficiently even if the data set is large.

Security Requirements

1.

The system shall require all users to authenticate with a valid

username and password before accessing the system.



4.4 Use Case Modelling

44.1 Use Case Diagram

uc Model )

Administrator.

——]

Inventory Management Dashboard for Tracking of Sports Equipment and Facilities in a Secondary School's Sport Centre

Delete Equipment
Generate QR code .

@ @
A

i

«extend»
J

Notification

Manage Booking

«extend»

Make Reservation

— ]

Quarter Master

Track Equipment

Print QR Code

‘Check Reservation
tatus

Manage Reservation

Update Equipment

Create User
">~ ainclude»

Users

Teacher Student

Figure4.30: Use Case Diagram
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4.4.2 Use Case Description

4.4.2.1 Login

Use Case Naméogin ID: UC001|[iImportance Level:High

Primary Actor:Administrator, Quarter |Use Case TypeDetailed Essential
masterUsers Teacher& Studenty

Stakeholders and Interests:
Administrator, QuartemasterUsers Teacher& Studentyi Login to access the

system

Brief Description: This use case describes the procdsgiofby theadministrator,

guartermaster and ussf(teacher and student)

Trigger. Administrator Quartemasteror Userswho wantto login andafter scannin
QR code.

Relationships:

Association : Administrator Quartemmaster,Usess (teachers and students)
Include : Create User
Extend P

Generalization : -

Normal Flow of Events:
1. The usescanghe QR code.
2. The usemnavigatedo system login page.
3. The system prompts the customer to enter personal information which
includesusername and password.
4. The useconfirmshis/herpersonal information before submittirigerform4.1
and4.2
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5. The user login successfulnd he system redirects usé¢o bookingpage
equipment management pageadmindashboard page based onthe e r
role. Perform5.1,5.2and5.3

Subflows:
4.1 If user entexd wrongpersonal informationthe system displays a notificati
to user indicating thgiersonal information incorrectlfadack to fow no.3.
4.2 If user entered personal information correctly. Flovbmontinues.
5.11f user role isadministrator, it will redirect to admin dashboard page.
5.2 If user role isguarter masteit will redirect toequipment managemepage.

5.3 If user role ismembersit will redirect to admin dashboard page.

Alternate/Exceptional Flows:

A. The user must have a valid login to the system.

B. The quarter master and members (teacher and stusidyan login after th
administratorcreates an accountor them

C. If account does exist or isactive,please contact administrator.

4.4.2.2 Create User

Use Case Nam€reate User ID: UCOQ2 Importance Level:High

Primary Actor:Administrator Use Case TypéDetailed Essential

Stakeholders and Interests:
Administrator- Createuser account faieacheyrstudent or quarter nséer so that the

can access to system.

Brief Description: This use case describes the process of craaisgby the

administrator

Trigger: An administratokvho wants to creatases.

Relationships:
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Association : Administrator
Include |-
Extend -

Generalization : -

Normal Flow of Events:
1. Theadministratotogs into the system.

2. Theadministratot hoos es nAloutomat e user o0

w

The systentisplaysa form toenter user details such as username, pass
and role.

The administratofill sin the required information.

The system validates the input d&arform 5.1,5.2 and 5.3

The system createlse new user account and stores it in the database.

S L

The new user account creates successfully.

Subflows:

5.1 If administrator fill in the required informatiaorrectlyand match with th
validation Flowno.6 continues.

5.2 If administrator fill in the required information & wrong way such as
weak passwordndemptyrequired field Back to flowno.3.

5.3 If administrator entered the usernanas already existed, the system wil

notify the administrator. Back to flow no.3.

Alternate/Exceptional Flows:
A. Theadministratomust have a valid login to the system.

B. The username cannot be repeated.

4.4.2.3 View Dashboard

Use Case Namé&/iew Dashboard ID: UCOQ03 Importance Level:High

Primary Actor:Administrator Use Case Typdetailed Essential
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Stakeholders and Interests:

Administratori view visual representation of datadashboard

Brief Description: This use caskescribes the processwéwing dashboarty the

administrator

Trigger: An administratowho wants tosiew dashboard

Relationships:

Association : Administrator
Include -

Extend P

Generalization : -

Normal Flow of Events:
1. Theadministratotogs into the system.
2. Theadministratos el ect s fADashboarbdro fr om
3. The systentetrieves summary data adisplays the data visually charts,
table or count
4. The administrator view dashboaRerform 4.1

Subflows:

4.11f thereareno usage recordt)e dashboard will display no data available

Alternate/Exceptional Flows:
A. Theadministratomust have a valid login to the system.

4.4.2.4 Create Equipment

Use Case Nam&reateEquipment ID: UCOM4 Importance Level:High

Primary Actor:Administrator Use Case Typdetailed Essential

Stakeholders and Interests:

Administratori wants to create equipment.

Brief Description: This use case describes the process of cregtimgmnenby the

administrator
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Trigger: An administratonvho wants to createquipment

Relationships:

Association : Administrator
Include : -

Extend P

Generalization -

Normal Flow of Events:

1. Theadministrator logs into the system and navigates to Equipment
Management.
2. The administratos e | ect s fiCreate Equi pme

w

The system displays a form to enter equipment detadl as equipment
name, type, quantity, location

Theadministratofills in the required information

The system validates the inpBerform 5.1 and 5.2

The system savake new equipment recondto thedatabase.

N o g A

The equipment creates successfully.

Subflows:
5.11f any required fields are left empty or contain invalid input, the syste
prompts theadministratoranerror messages untilfitls in correctly Back to
flow no.3.

5.2 If the required fielslarevalidated flow no.6 continues.

Alternate/Exceptional Flows:

A. Theadministratomust have a valid login to the system.

4.4.2.5 Delete Equipment

Use Case Nam@elete Equipment ID: UCOG5 Importance Level:High

Primary Actor:Administrator Use Case Typdetailed Essential
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Stakeholders and Interests:

Administratori haveability to delete equipment to keep inventory accurate.

Brief Description: This usease describes the processlelietingequipmenby the

administrator

Trigger: An administratomvho wants talelete equipment

Relationships:

Association : Administrator
Include : N/A
Extend :N/A

Generalization: N/A

Normal Flow of Events:

The administrator login to the systeRerform 1.1 and 1.2

The administratonavigatego equipment page.
The system displays a list of equipmdatails

The administrator selects the equipment item to be deleted.

a kr w0 N RE

The system promptie confirmation messagés administratoto delete

the equipment.

o

The administrator confirms the deletion.
7. The system shows a confirmation message that the equipment has be

successfully deleted.

Subflows:
1.11If the login is valid, the flow no.2 continues.
1.21f the login is invalid, the system informs the user is not login and prom

them to login again. Then repeat flow no.1.

Alternate/Exceptional Flows:
A. Theadministratomust have a valid login to the system.
B. If the equipment is currently reserved or checked out, the system preve

deletion.
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4.4.2.6 Generate QR code

Use Case Namé&enerate QR code ID: UCO006 Importance Level:High

Primary Actor:Administrator Use Case Typéetailed Essential

Stakeholders and Interests:

Administratori QR code isgeneratedo simplify tracking and identification.

Brief Description: This use case describes the procegsnarating QR codey the

administrator

Trigger: An administratomwvho wants t@enerate QR code

Relationships:

Association : Administrator
Include : N/A
Extend :N/A

Generalization: N/A

Normal Flow of Events:
1. The administrator logs ito the system.
2. The administraton avi gat es t o Hegform2duct 0 s
3. Theadmi ni strator <cl ibattos figener at {
4. The system generates unique QR code baséifferent equipment.

Subflows:
2.11f theQR code is missing or damaged, &deninistrator can rgenerate a

new one without altering the equipment record.

Alternate/Exceptional Flows:

A. Theadministratomust have a valid login to the system.
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4.4.2.7 Scan QR code

Use Case Nam&can QR code ID: UCO0O07 Importance Level:High

Primary Actor:Users (Teachers and |Use Case TypéDetailed Essential

Students), Quartenaster Administrator,

Stakeholders and Interests:

Users (Teachers and Studeritganbook the equipmeriy scanning a QR code.

Brief Description: This use case describes the processaohing QR codey the

Users (Teachers and Students), Quartasterand Administratar

Trigger: A userwho wants tascan QR code

Relationships:

Association : Users (Teachers and Students), Quamastey Administrator
Include : 7

Extend 0

Generalizationt

Normal Flow of Events:

The useopen QR code scanning features in mobile.
The user scans the QR code attached to the equipment.
The system reads the QR code

The usemnavigates to login pagend ask user to login

a > 0w N PE

The user can access to booking page.

Subflows:

Alternate/Exceptional Flows:
A. Theusermust have a valid login to the system.

B. The user must acce&sthe camera
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C. If the QR code is unreadable or not linked to any equipment, the systen

displays an error message.

4.4.2.8 Stock Check

Use Case Nam@&tock Check ID: UCO0®8 [Importance Level:High

Primary Actor:Administrator,Quarter |Use Case TypeDetailed Essential

master

Stakeholders and Interests:
Quartemmasteri need to do stock checkirigr the equipment.

Administratori need to do stock checking for the equipment.

Brief Description: This use case describes the procested checkindy the

administrator and quarter master

Trigger: An administrator and quarter mastéro wants talo stock checking

Relationships:

Association : Administrator,Quartermaster
Include : 1

Extend o

Generalizationt

Normal Flow of Events:
1. Thequartemrmaster omadministratodogs into the system
2. Thequartermaster or administrateravi gat es t o t he
3. The system will displag list of all equipment
4. Thequartermaster or administratereed to calculate thamountof
equipmentsuch as how many instoatamageand record itnto the system
Perform 4.1

5. A stock checkesultis generatedndsaved

Subflows:
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4.11f the stock checkamount isnot same with the actual amouittwill prompt

error message for administrator.

Alternate/Exceptional Flows:

A. Theadministratoandquartermastermust have a valid login to the systen

4.4.2.9 Manage Booking

Use Case Nam&lanage Booking ID: UCOM [Importance Level:High

Primary Actor:Administrator Quarter |Use Case TypéDetailed Essential

master

Stakeholders and Interests:
Administratorand Quartemasteri alows toview, approve, reject, or cancel

equipment bookings to control equipment usage and resolve scheduling confli

Brief Description: This usease describes the processnainaging bookingy the

administrator and quarter master

Trigger: An administrator and quarter masteino wants tananage booking

Relationships:

Association : Administrator,Quartermaster
Include : i

Extend |

Generalizationi

Normal Flow of Events:

1. The user logirthe systemPerform 1.1 and 1.2

2. The user navigates fonanage bookingsection.
3. The system displays a list of all bookiregordswith statusesid, name of
equipmentcheck in and check out dat&erform 3.1

4. The user can createdlit, deleteandupdate booking.

5. The system updates the bookstgtus.
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Subflows:
1.11f the login is valid, flow no.2 continues.
1.21f the login is invalid, the system informs the user is not login and promp
them to login again. Then repeat flow no.1.
3.1 Thesdministratorcan filter bookings by status, user, or date range to ma
efficiently.

Alternate/Exceptional Flows:

A. Theusermust have a valid login to the system.

4.4.2.10Track Equipment

Use Case Namdirrack Equipment ID: UC010|{Importance Level:High

Primary Actor:Administrator,Quarter |Use Case TypeDetailed Essential

master

Stakeholders and Interests:
Quartemrmasterand administratoi needs to know which items are currently checl

out,who owns them, and when they are returned

Brief Description: This use case describes the procesaaking equipmeriby the

administrator and quarter master

Trigger: An administrator and quarter masteino wants tdrack the equipment

Relationships:

Association : Administrator,Quarter Master
Include : i

Extend |

Generalizationi

Normal Flow of Events:

1. The user logto the system

2. Theusemccesses the ATrack Equi pmen
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3. The system displays a list all equipment with statusavailable check in,
reservechecked out, under maintenano@ssing or damage&.erform 3.1
4. The user selects an item to view its tracking details.

Subflows:

3.1If an item has no usage or tracking history, the system displays a mess
indicating that no records are available.

Alternate/Exceptional Flows:

A. Theadministratoand quarter mastenust have a valid login to the systen

4.4.2.11Print QR code

Use Case Nam@rint QR code ID: UCO11 Importance Level:High

Primary Actor:Administrator Use Case TypéDetailed Essential

Stakeholders and Interests:
Administratori ability to print QR codes when equipment is first added or wher

QR is damaged or lost.

Brief Description: This use case describes the procgasming QR coddy the

administrator

Trigger: An administratomwho wants tgrint the QR code

Relationships:

Association : Administrator
Include : i

Extend o

Generalizationi

Normal Flow of Events:
1. The administrator logs into the system.
2. The administrator navigates to the equipment page.

3. The administrator selects aqugpment item.
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4. The administratoclicks fiPrint QR code button.
5. The QR code is displayed in a printable format
6. The administrator prints the QR code.

Subflows:

Alternate/Exceptional Flows:
A. Theadministratomust have a valid login to the system.

B.If the QR code doesndét exist, th
before printing
4.4.2.12Manage Reservation
Use Case NamélanageReservation ID: UC012|Importance Level:High

Primary Actor:Administrator Quarter |Use Case TypéDetailed Essential

master

Stakeholders and Interests:
Administratorand quarter masté&rwho allow toapprove, reject, or modify

reservation requests

Brief Description: This use case describes the procassoégingeservationdy

theadministrator and quarter master

Trigger: An administrator and quarter masveno wants tomanagea reservation

Relationships:

Association : administrator, quarter master
Include : 1

Extend o

Generalizationi

Normal Flow of Events:
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3. The administratoor quarter masteselects the order needsn@anage.

4. The system displays the details of the selected order which includes

The administratoor quarter mastazanaccesshe reservatioof thesystem
The system displays a list of receeservationsn the system, including
usename ID, status and detailRerform 2.1

quantity.

5. The administratoor quarter masteselects arquipmenin the order to
manage itseservatiorstatus, including cancelledpprovedrejectedand.
Perform 5.1

6. The administrator confirms the changes of an order.

7. The system updates theservationn the database.

Subflows:

2.1 The system only displays the list of orders for this month.
5.1 If a customer requests to cancel the ottieradministratoneeds to cancs

the order and update the order status again.

Alternate/Exceptional Flows:

A. Theadministrator and quarter masteust have a valid login to the systen

4.4.2.13Update Equipment

Use Case NaméipdateEquipment ID: UCO013 [Importance Level:High

Primary Actor:Administrator, Quarter [Use Case TypeDetailed Essential

master

Stakeholders and Interests: N/A

Brief Description: This use case describes the procagsdaitingequipmenby the

customer.

Trigger: An administrator and quarter masidro wants taipdate the equipment
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Relationships:

Association : Administrator, Quartemaster
Include : 1

Extend o

Generalizationi

Normal Flow of Events:

1. The user needs to login to the systeaerform 1.1 and 1.2

2. Theuser access to tliequipment sectian

w

The system displaya list of equipment datancluding name, idjuantity,
statusand location.

The user choosdghe equipmenhe/she wants to modify.

The user ed# the information.

The user confirms th@formation update after the information is modifie

N o g A

The system updates the equipmiafdrmation in the database.

8. The systentisplaysnew equipment information in the system.

Subflows:
11 If the login is valid, flow no.2 continues.
1.2 If the login is invalid, the system informs the user is not login and prom

them to login again. Then repeat flow no.1.

Alternate/Exceptional Flows:

A. Theadministratoor quartermastemust have a valid login to the system.

4.4.2.14View History

Use Case Namé&/iew History ID: UCO014 Importance Level:High
Primary Actor:Users(teacher and Use Case Typdetailed Essential
student)

Stakeholders and Interests: N/A

Brief Description: This use case describes the procegswing historyby the

USers
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Trigger: A userwho wants toview History.

Relationships:
Association : Users
Include : 1

Extend o

Generalizationi

Normal Flow of Events:

1. The member chooses tlew history option.

2. The system displays the bookihggtorylist.

Subflows:

Alternate/Exceptional Flows:

A. Theusersmust have a valid login to the system.

4.4.2.15Book Equipment

Use Case Nam&ook Equipment

ID: UCO15 Importance Level:High

Primary Actor:Users(teacheand

student)

Use Case TypéDetailed Essential

Stakeholders and Interests: N/A

Brief Description: This use case describes the procdssaking equipmerniby the

USEers

Trigger: A userwho wants tdook equipment

Relationships:
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Association : Users
Include : Notification
Extend -

Generalization:

Normal Flow of Events:
. The user scans the QR code that attatBpecific equipment.

. The system asks user to logierform2.1 and2.2.

1

2

3. The system displaythe equipment namand check in or check out button
4. User needs to select thaantity of the equipment.

5. User clicks the check iicheck oubutton.

Subflows:
2.11f the login is valid, flow no.3 continues.
2.21f the login is invalid, the system informs the user is not login and prom

them to login again. Then repeat flow no.2.

Alternate/Exceptional Flows:

A. Theusermust have a valid login to the system.

4.4.2.16Make Reservation

Use Case Namélake Reservation ID: UCO016 Importance Level:High
Primary Actor:Users(teacher and Use Case Typéetailed Essential
student)

Stakeholders and Interests:

Brief Description: This usease describes the processnatkingreservation®y the

users

Trigger: A userwho wants tanake a reservation

Relationships:

Association : Users {eacher and student)




98

Include : -
Extend : Notification

Generalization:

Normal Flow of Events:

1. The user logs into the system arfbose h e i Re s e r vbattork ¢
2.The system will display the equipment nameantity, date and timand
reserve button.

3. The useselects the quantity of equipment negdte and timéhat he/she
prefers

4. The useclicks themake reservatiohutton.

5. The reservation request is submitted diggplay successful messaged

displaypending status history page

Subflows:

Alternate/Exceptional Flows:

A. Theusermust have a valid login to the system.

4 .4.2.17Notification

Use Case Namdotification ID: UCO017 Importance Level:High

Primary Actor:Users (teacher and Use Case Typéetailed Essential

student)

Stakeholders and Interests: N/A

Brief Description: This use case describes the processnghg notificationto the

USEers

Trigger: A system event occurs (e.g., reservation approved, reservation rejecte

Relationships:

Association : Users( teacher and student)
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Include o
Extend 0

Generalizationi

Normal Flow of Events:
1. The member calogin to the system.
2. Once the member login, he/she will receive notificabouthisher booking

or reservation status.

Subflows:

Alternate/Exceptional Flows:

A. Theadministratomust have a valid login to the system.

B. Notification will be trigger when user make booking and reservation.

4.4.2.18View Reservation Status

Use Case Namé&/iew Reservation Status [ID: UC018 Importance Level:High

Primary Actor:Users(Teacher and Use Case Typéetailed Essential
Student)

Stakeholders and Interests:

Usersi who want to view the reservation status.

Brief Description: This use case describes the procegswireservation statusy
theuser

Trigger: A userwho wants toview reservation status

Relationships:

Association : Users(Teacher and Student)
Include 0

Extend i

Generalization i
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Normal Flow of Events:
1. Theuserscan QR code

Theuserlogin the systenPerform 2.1 and 2.2

Theuserchooseiimy r eservationo.
Theuserretrieves the user submitted reservatifivom database
Theuserdisplays the reservation stasigch as approved or rejected.

o 00k~ w D

Theuserviewsthe reservation status history.

Subflows:
2.11f the login is valid, flow nd continues.
2.21f the login is invalid, the system informs the user is not login and prom

them to login again. Then repeat flow 20.

Alternate/Exceptional Flows:
A. Theusermust have a valid login to the system.

B. Thereservation recordhow in history.

4.5 Prototype Screenshot

Username

Figure4.31: Login Module
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Date:

Time:

Location:

Status:

Figure4.32: View History Module

Badminton

- 4+

‘ Check -In

‘ Check Out 1

Figure4.33. Booking Module
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Reservation

Badminton

-m +

Date: | ‘

Time: | ‘

Location: ‘

make reservation

Figure4.34: Make Reservation Module

Home Page —

Badminton

| Reservation |

Figure4.35. Home Page
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Figure4.36: Dashboard Module
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Figure4.37: Product Management Module
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. Usemame
Inventory
Filter Add Inventory
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1 1234 Badminton 20 2 1 [3‘ m
2
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2
Figure4.38: Inventory Management Module
L a & Usemame
Reservation
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Figure4.39: Reservation Management Module
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L Q a Usemarne.
Booking
Filter Add Booking
UP STORE ~
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2
Figure4.40. Booking Management Module
L a & Usemarme.
User
Filter Add User
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Figure4.41:. User Management Module
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- Usemame
Member
Filter Add User
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1 ABC teacher ACTIVE @ m
2 ALl student INACTIVE B" m

Figure4.42. Member Management Module
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CHAPTER 5

SYSTEM DESIGN

5.1 Introduction

This chapterdescribes the system design for 8gorts Centre Management System

that covers the application architecture, database design, data modelling (ERD), data
dictionary and data flow diagram (DFD). The design adopti®r3architecture to
manage users/members, products, bookings and, sehich defines the core entities

and relationshipsThis chapter will explain the system architecture, model the data
using an ERD and Data Dictionary derived from tables, and illustrate the system's
processes with a Data Flow Diagram (DFD). The design ensures the system meets its
goal of effcient tracking for sports equipment and facilities.

5.2 System Architecture Design

( )
@ Laravel | . <o

» Processes Request :’U
Results (e.g: validate login, Results
CRUD) U

&- Formats Response )

Figure5.1: Overview of System Architecture Design

The system architecture implemented in this project follows a -tleeestructure
consisting of the presentation layer, the application layer, and the data layer.
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5.2.1 Presentation Layer
The presentation layer is developed using ReactJS, w#ackavaScript library creates
a dynamic and responsive user interfédoevoth web and mobile devicdsbuilds as
a Single Page Application (SPpAhat allowsuserseamless navigation and réahe
updates without full page reloadbhe ReactJS frontencin communicate withthe
Laravelbackendo allow efficient data exchanglerough RESTful APIs using JSON.
React.js is a componehased architecturgtarts with the root componetitat renders
entire applicatiorand enhance maintainability and scalabilitghrough reusable Ul
componentssuch asuser authentication, inventory management, reservations, and
booking.

JSX allows developers to write HTMlike syntax within JavaScript and
simplifiesthe components creation whishused to design user interfac&geVirtual
DOM also optimizes rendering performance to ensure a responsive experience that
update in real timeUl library likes Ant Design or Material Ul can act tsrd-party
libraries integrated into React.js components as it providesyltecomponents for

polished UIl. This ensures consistency and responsive across web and mobile access.

5.2.2 Application Layer

The application layer is developed using Laravel on WAMPSeliteprocesses
requests from the frontend, perform CRUD (create, read, update, deletgyalitizges
data, and interacts with the databdisis.a ModetView-Controller (MVC)architecture

that handles serveside logicwhich separates into three different layers to ensure the
scalability and maintainability of systef@eeksforGeeks, 2023)

1 Model: Managest he data in the MySQL datab:
Eloguent ORM.

1 View: Provides the response in JSON format that the frontend (ReactJS)
can interpret and render.

1 Controller: Handles incoming requests, applies business rules,
validates data, and coordinates communication between the model and
the view.

Laravel also provides builh features such as authentication, middleware, and
role-based access contr®lole-based access control is used to differentiate permission

between users and members to ensure secure and each type of user and member has
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correctegpermissions access to system functionalifies.example, administrators can
manage the entirgystemput the quarter master can only manage setenationsof
the system.

ThelLaravelbackend interacts withMySQL databaskosted on WAMPServer.
EloquentORM alsosimplifies database interactions with MySQL as it allows flexible
PHP code for querying and updating ddtaa r a v e kindsecurity deaturéslso
protect against vulnerabilities like SQL injection, crsge scripting (XSS), and cress
site request forgery (CSREDiscipline Infotech, 2023)The backend also processes
frontend requests througRESTful APIs, such as retrieving device details, handling
bookings, or generating QR codes. Laravel's Artisan comimaadool automates

tasks like database migration a®kding which simplifies the development workflow.

5.2.3 Data Layer

The data layer is developed using MySQL, a reliable @oemcerelational database
management system, hosted on WampServer for local development and testing.
WampServer provides an integrated stack of Apache, MySQL, andtiitillows

local testing withoutelying on external serve(¥, 2018) The phpMyAdmin included

with WampServer offers a wdiased MySQL management interface, facilitating
operations such as table creation, data inspection, and query exetatiavel's
Eloquent ORM also suppors high-performance operationso ensure efficient
interaction with MySQL The database is intended to manage massive dataskts

maintainresponsivaesswhile achieving efficient operation through optimised queries.
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5.3 Modelling Diagram

5.3.1 Entity Relationship Diagram (ERD)

Figure5.2: Entity Relationship Diagram
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5.3.2 Entity Relationship

The purpose of entity relationship is to provide a clear and comprehensive definitions
for each entity within the database. It facilitates an understandirigedtinction
attributes, and entjitrelations toensue a shared comprehension of the database's

structure.
Table5.1: Entities Description Table

Entity Description

Users Stores all the user (administrator / qua
master) details including logi
credentials

Members Stores all the member (student / teact
details including login credentials

Products Stores all the products

Inventories Stores all the reservations made
members for future pickup or usage.

StockChecks Stores all the periodic stock che
details.

Bookings Stores all the bookingand accepte
reservatiordetails

Reservation Stores all the reservation details
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5.3.3 Data Dictionary

Data dictionary is a centralized repository thtaredetailed information about the data

used in a database syst@ohrowczik, 1973) It specifies and explainhe structure,

format, and meaning of each data element, including tables, fields, data types,
relationships, and constraints. The data dictionary serves as a reference for developers,
database administrators, and usdrgpromoges consistency, accuracy, and a clear
understanding of how data is organized and managed within the system. It plays a

crucial role in database design, maintenance, and documentation.

Table5.2: Data Dictionary for Produckable

Column Name | Description Data Type Key Nullable

id Unique identifier for| Bigint (20) Primary No
product

product_id Productcode varchar(10) Unique No

name Product name varchar (255) |- No

grcode QR code data longtext - No

quantity Product quantity int (11) - No

outlet Outlet name Varchar(255) | - no

image Product image path | Varchar(255) | - no

Status Product status| enum - no
(active, inactive)

created_at Record creation timestamp - Yes
timestamp

updated_t Record updat¢ timestamp - Yes
timestamp
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Column Name | Description Data Type PK/FK Nullable

id Unique identifier for| Bigint (20) Primary No
booking

product_id Product identifier varchar (255)| - No

product_nara | Name of the produg varchar (255)| - No
booked

reservation_id | References a relatg Bigint (20) Foreign Yes
reservation (reservatioB)

member _id References th( Bigint (20) Foreign No
member making th (members)
booking.

usernam Username of membg varchar (255)| - No

quantity Quantity booked int (11) - No

checkin_at Date & time of timestamp - Yes
checkin

checkout_at | Date & time of| timestamp |- Yes
checkout

status Booking statug Enum - No
(accepted, checkin | (‘faccepted’,
checkout, closed) | 'checkin’,

‘checkout’,
‘closed)

created_at Record creation timestamp - Yes
timestamp

updated_t Record updat¢ timestamp - Yes
timestamp
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Column Name | Description Data Type PK/FK Nullable

id Unique identifier for| Bigint (20) Primary No
each inventory
record

product_id Product identifier varchar (255)| - No

instock Number of itemg int (11) - No
available

damage Number of damage| it (11) - No
items

missing Number of missing int (11) - No
items

reserved Number of reserve( int (11) - No
items

rented Number of rented | Int (11) - No
items

status Inventory statug Enum - No
(active, inactive) (‘active’,

'inactive’

created_at Record creation timestamp - Yes
timestamp

updated_t Record updat¢ timestamp - Yes
timestamp
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Column Name | Description Data Type Key Nullable
Id Unique identifier for| Bigint (20) Primary No
reservation
Member _id Member making Bigint (20) Foreign No
reservation (members)
Username Username of membg Varchar (255) - No
Product_id Product identifier Bigint (20) - No
Product_name| Product name Varchar (255) - No
Outlet Outlet name Varchar (255) - Yes
Quantity Quantity reserved | Int (11) - No
Reserve_date | Reservation date Date - No
Reserve_time | Reservation time Time - No
status Reservation  statu Enum - No
(pending, accepteq (‘pending’,
rejected) ‘accepted’,
'rejected’)
Created_at Record creatiorf Timestamp | - Yes
timestamp
Updated_at Record updat¢ timestamp - Yes
timestamp
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Column Name | Description Data Type Key Nullable

Id Unique identifier for| Bigint (20) Primary No
stock check

Date Date of stock check | date - No

Outlet Outlet name Varchar (255) - No

items List of items Json - No
checked (JSON
format)

Created_at Record creation Timestamp | - Yes
timestamp

Updated_at Record updat¢ Timestamp | - Yes
timestamp

Table5.7: Data Dictionary for User$able

Column Name | Description Data Type Key Nullable

Id Unique identifier for| Bigint (20) Primary No
user

Username Login username Varchar (191) - No

Password Encrypted password Varchar (191) - No

Role Role of user| Varchar (191) - No
(administratoy
quarter master

status account statuj Varchar (191) - No
(Active, Inactive

Created_at Record creatiorf Timestamp | - Yes
timestamp

Updated_at Record updat¢ Timestamp | - Yes
timestamp
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Column Name | Description Data Type Key Nullable

Id Unique identifier for| Bigint (20) Primary No
member

Username Login username Varchar(255) | - No

Password Encrypted password Varchar(255) | - No

Role Role of membel ENUM('stude| - No
(student, teacher) | nt', 'teacher’)

status account statu{ ENUM - No
(Active, Inactivg (‘active’,

'inactive’)

Created_at Record creation Timestamp | - Yes
timestamp

Updated_at Record updat¢ Timestamp | - Yes
timestamp

54 User Interface Design

5.4.1 Login Module

m -
: Sports System

mmmmm

asswort
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5.4.2 Dashboard Module

e Sports System Sports System admin
a

Toral Bookings Total Products otal Members stal Reservations
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Figureb5.5: Dashboard pagePart2
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Figure5.6: Dashboard pagePart3
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5.4.3 Product Management Module

e Sports System Sports System admin

a

Product List
Dashboard
® Product
Inventory Outlet: UP STORE
Stock Check PRODUCT ID NAME QUANTITY QR CODE STATUS ACTIONS
N EE
Stock Check List 6138 Hockey Ball 150 % Active Z & o
i
Booking g
6344 Hockey Stick 27 % Active g © W
Reservation 6]
mE
Member 6129 Ping Pong Table 30 Active Z & @
R
User ol 1’5¢|I|
9120 Awas Cone 9 ,gg" 3 Active g @ o
s
mgE
3976 Ankle/Wrist Weight 12 3 Active # & w
e

Outlet: QM ROOM

Figure5.7: Product ListPage

ofc)
6138 Hockey Ball 150 : Active (4 w
e

6344 Hockey Stick 27 : Active Z © W

Figure5.8: Product PagePrint Icon

192.168.0.26:8000 says

Enter number of QR codes to print

(i

Figure5.9: Product PagePrint Quantity Input Field
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STATUS

Figure5.10. Product PagePrinting Page
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Figure5.11: Product Add Page
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e Sports System Sports System admin
a

Product List
® Product
Inventory Outlet: UP STORE
Stock Check PRODUCT ID NAME QUANTITY QR CODE STATUS ACTIONS
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ooking 6138 Hockey Ball 150 : Active g ©
s
Reservation BeE
6344 Hockey Stick 27 7 ¢ Active g o O
Member =
User
Outlet: QM ROOM
PRODUCT ID NAME QUANTITY QR CODE STATUS ACTIONS
ofAo)
3984 Hockey Ball 18 Eﬁ Active g 6
[
ey
3719 Hockey Stick 52 f 4 Active Z & m
Bl

Figure5.12: Product Page Filter Function
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Figure5.13. Product PageQR Code Pop Up Modal
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Figure5.14: Product Pagé Edit Icon Button
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Sports System admin
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Product ID
6138

Product Name

Hockey Ball

Quantity
150

Outlet
UP STORE v

Status

Active v

Product Image

Choose File | No file chosen

¥ -
L

Update Product

Figure5.15: Product Edit Page
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Figure5.16: Product PageDelete Icon

192.168.0.26:8000 says

Are you sure you want to delete this product?
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Figure5.17: Product Pag®elete Confirmation Prompts
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5.4.4 Inventory Management Module

© sports system Sports System admin

Inventory
Dashboard QM ROOM
Product Product ID Name In Stock Damage Missing Reserved Rented
* Inventory 2757 testing 1 0 0 [ il
Sk Check 8452 Badminton Racket 100 0 0 @ 0
. 6874 Basketball 10 5 5 © 0
Stock Check List
4312 Football 5 0 0 I 0
Baoking
3792 Handball (1) 24 0 0 © 0
Reservation
8445 Handball (P) 5 0 0 © 0
Member
3984 Hockey Ball o 5 3 [0 o
User
379 Hockey Stick 50 1 1 [0 0
4752 Netball 25 [} 0 [ 0
7095 Ping Pong Ball 5 0 0 0] 0
8653 Ping Pang Bat 4 0 0 [ 0
UP STORE
Product ID Name In Stock Damage Missing Reserved Rented

Figure5.18: Inventory List page

5.4.5 Stock Check Module

@ Sports System Sports System admin

Stock Check Records
Dashboard

Product
Date Qutlet

Inventory

dd/mm/yyyy =] Al Qutlets

® Stock Cheek

No stock check records available. Please search above.
Baoking

Reservation

Figure5.19: StockCheckList
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© sports system Sports System admin

Stock Check Records

Date Outlet
Inventory 17409/2025 o I All Outlets
* Stock Check
UP STORE
Baoking
Hesereaton Date Product In Stock Damage Missing
. 2025-09-17 Ankle/Wrist Weight 10 [ 2
Member
2025-09-17 Ping Pong Table 25 5 0
User
2025-09-17 Hockey Ball 150 o 0
2025-09-17 Hockey Stick 27 [ 0
2025-09-17 Awas Cone 9 [ 0

Figure5.20: Stock Check List Display Data Based on Date and Outlet.

e Sports System Sports System admin

Inventory Stock Check

Dashboard Date Outlet
dd/mm/yyyy =] -- Select Outlet — -

Product
Inventary
Stock Check
Booking
Reservation

User

Figure5.21: Add Stock Check



e Sports System SogtaiSVE e
a
Inventory Stock Check
Dashboard Date Gutlet
2040972025 [u] I OM ROOM v
Product
Inventory Product ID Name Original Qty In Stock Damage Missing
stock Check 6874 Basketball 20 o 0 0
Booking
4312 Football 5 0 0 0
Reservation
3792 Handball (L) 25 0 0 0
Member
2445 Handball (P) 5 [ 0 0
User
3904 Hockey Ball 10 0 0 0
3719 Hockey Stick 52 0 0 0
4752 Netball 25 0 0 0
7095 Ping Pong Ball 5 0 1] 0
8653 Ping Pong Bat 4 0 0 0
8452 Badminton Racket 100 0 0 0

Figure5.22: Add Stock Check List

5.4.6 Booking Module

e Sports System Sports System
a
Booking List
Dashboard
Product
Inventory 0] PRODUCT ID PRODUCT NAME QrY  CHECK-OUT CHECK-IN STATUS ACTION
Stock Check Alex 64 3719 Hockey Stick 1 - - Accept i}
* Booking
yapruiya@gmail.com 58 3976 Ankle/Wrist Weight 2 - - Closed o)
Reservation
14-8-2025 14-9-2025
I 57 3792 Handball (L 1 sse
Member " andball () 557 PM 557 PM e @
. 14-9-2025 14-9-2025
User - ose
ling 3792 Handball (L) 1 53 M 553 PM Closed W
" 14-9-2025 14-9-2025
ling - 3792 Handball (L) 1 c53 oM 553 M Closed i}
. . 14-9-2025 14-9-2025
member 55 6344 Hockey Stick 1 317 M 317 M Closed o
14-9-2025 14-9-2025
b - 6344 Hackey Stick 1 ace
membor ackay Stic by [t Closed o
o w g0 s y 14-8-2025 14-8-2025 @
member was Cone 237 M 249 oM Closed
14-9-2025 14-9-2025
member 53 3976 Ankle/Wrist Weight 1 R, ) Closed o} v

Figure5.23: Booking List

192.168.0.26:8000 says

Are you sure you want 1o delete this booking?

Cancel

Figure5.24: Booking List- DeleteConfirmation



e Sports System

Product
Inventory
Stack Check

* Booking

5.4.7
9 Sports System

Dasl

Product

Stack Check

Baoking

® Reservation

Sports System

Boaking List

USERNAME RESERVATION ID

ling 57
ling

ling

PRODUCT ID

3192

3792

3792

PRODUCT NAME

Handball (L)

Handball (1)

Handball (1)

qary

CHECK-OUT CHECK-IN
14-9-2025 14-9-2025
5:57PM 557 PM
14-9-2025 14-9-2025
5:53 PM 553 PM
14-9-2025 14-9-2025
5:52 PM 5:53 PM

Figure5.25: Booking List Filter Function

Reservation Module
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STATUS ACTION

Sports System admin

Reservation List

QOutlet: QM ROOM

) USERNAME

64 Alex
62 yapruiya@gmail.com
59 Alax

57 ling

45 member

Outlet: UP STORE

D USERNAME
58 yapruiya@gmail.com
55 member

PRODUCT

Hockey Stick

Badminton Racket

Badminton Racket

Handball {L)

Badminton Racket

PRODUCT

Ankde/Wrist Weight

Hockev Stick

QUANTITY

QUANTITY

DATE TIME STATUS

2025-09-26 12:08:.00

2025-09-19 07:27.00

2025-09-17 04:08:00

2025-09-14 1B00:00  Acceptad

2025-09-14 01:28:00
DATE TIME STATUS
2025-09-18 06:00:00 Acce|
2025-09-14 15:30:00

Figure5.26: Reservation List

ACTIONS
¢ o
g W
)
o]
¥ o
ACTIONS
o]
f
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Figure5.27. Reservation ListFilter Function

Figure5.28. Reservation List Delete Confirmation

Figure5.29: Reservation Add Page









































































































































































































































































































































































































