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1.0 Introduction

The MedAssist Clinic project looks at how a safe, effective, and
expandable relational database system was made to meet the clinic's
growing operating needs. MedAssist clinic is an outpatient facility that

offers consultations, diagnostics, and referrals to specialists.

Digitising these processes is the only way to bring them up to date, make
services more efficient, reduce administrative work, and make sure that
everyone always has access to correct health data. This situation is
important because it shows real problems in healthcare, where data
integrity, multi-user access, and transactional reliability all have a direct
effect on the level of care for patients. To keep things consistent, stop
mistakes, and allow for conditional commit or rollback, the project makes
sure that the database design includes structured entities, indexing

techniques, and transaction-controlled stored procedures.

The final answer meets MedAssist's functional requirements, which
makes it a strong base for safe patient care, streamlined workflows, and

long-term operational scalability.



2.0 Database Design

Database design is the process of figuring out what data a system needs,
putting it in tables that are linked to each other, and setting the rules (like
relationships, constraints, and keys) that make sure the data stays correct,

consistent, and useful [1].

Database design is the methodical process of organising, arranging and
modelling data such that a database can store information efficiently,
securely and in a way that supports the real-world functions of an

organization [2].

Managing patients, doctors, appointments, treatments, feedback, and
making sure secure, consistent access to data are just a few of the
operational issues that come up in the MedAssist Clinic. A good relational
database solves these problems directly by putting data into structured
entities, setting up relationships, and following rules that keep things

correct and reliable [2].

2.1 Main Entities, Attributes, And Relationships For Medassist Clinic

Main Entities are the major items within a system for which data must be
stored and a real-world object you want to keep information about. It

usually becomes table in relational database [1].

Attributes are the informational components that characterise an entity.
They become the columns inside a table [2].
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Relationships describe how entities are connected to each other. They are

implemented using foreign keys in a relational database [2].

The MedAssist Clinic scenario describes a healthcare environment where
Patients, Doctor, Appointment, Department, Treatment, Staff
(Non-medical staff), transaction, Feedback interact. This identifies the

core entities required to support the MedAssist clinic’s operations.



2.2 Database Design- ERD with all entities, keys, and attributes

Patients

Patient ID INT
= Doctor

FirstName VARCHAR(20) NOT NULL

o
=

PK | Doctor ID INT

MiddleName VARCHAR(10) NULL
DoctorFirstame VARCHAR(20) NOT NULL
LastName VARCHAR (20) NOT NULL
DoctorMiddieName VARCHAR (10) NULL
DateOfBirih DATE NOT NULL
DoctorLastName VARCHAR(20) NOT NULL
HomeAddress VARCHAR (100) NOT NULL|
DoctorGMC VARCHAR(20) NOT NULL
TelNo VARCHAR(15) NOT NULL
DoctorEmail VARCHAR (20) NOT NULL

Email VARCHAR(50) NOT NULL
DoctorOfficeNa VARCHAR(10) NOT NULL

Appointment

PK | AppointmentiD INT HH—

PK FK | PatientiD INT NOT NULL
PKFK | DocteriD INT NOT NULL B—
AppointmentDate DATE NOT NULL
AppointmentTime TIME NOT NULL
ReasonForVisit VARCHAR (100) NOT NULL

Status VARCHAR(50) NOT NULL

Review

FK | DepartmentD INT NOT NULL B———

PK ‘ ReviewlD INT
Feedback
‘ ReviewType VARCHAR(30) NOT NULL, Department
PK | FeedbackiD INT
PK | DepartmentiD INT
PKFK | PatientiD INT NOT NULL
DeparimentName VARCHAR(20) NOT NULL
Comment VARCHAR(50) NOT NULL
Description VARCHAR(100) NULL

SubmitiedAt VARCHAR(12) NOT NULL

HISTORY

[

TreatmentRoom VARCHAR(10) NOT NULL

Review ID INT NOT NULL

PK | HistorylD INT ConsultationRoom VARCHAR(10) NOT NULL

il

PatientiD INT NOT NULL
Previous_illnesses VARCHAR(20) NULL

OngoingMedication VARCHAR (20) NULL

PastSugeries VARCHAR(20) NULL
Treatment Record

PK | TreatmentRecordiD INT

PKFK | HistorylD INT NOT NULL

PKFK | Appointment ID INT NOT NULL

Diagnosis VARCHAR (20) NOT NULL
Prescription VARCHAR(50) NOT NULL

Diagram 1 show the Database Design

2.3 Explanation of the design decisions, such as normalization and
entity relationships.

Normalisation is used in the database design to get rid of unnecessary
copies and make sure the data is correct. There is a table for each main
idea, such as Patient, Doctor, Appointment, Department, Treatment
Record, History, Review, and Feedback. This makes sure that the
organization follows Third Normal Form (3NF). For example, a patient's
medical history is kept separate in a different entity called "History," so it

doesn't have to be repeated between appointments. Similarly, the



Treatment Record is tied to both the Appointment Record and the History

Record. This keeps diagnoses and prescriptions from being written twice.

The diagram shows a well-organised, normalised database where each

table is for a single idea that doesn't cross.

First Normal Form (1NF) is achieved by ensuring all attributes are atomic,
for example, The patient names were split into fields for the first, middle,

and last names.

Patient ID First Name | Middle Last Name

1 John Andrew Smith

Table 1 shows the 1NF Table

The second normal form (2NF) is attained by separating appointment
details from the Patient and Doctor tables. 2NF requires that each table
only contains data that is dependent on the whole primary key. The
AppointmentDate, AppointmentTime, and DoctorlID are moved to the
Appointment table, eliminating partial dependencies and enhancing data

organization.

Patient ID First Name Middle Last Name

1 John Andrew Smith

Table 2 shows Patient table is 2NF




AppointmentID PatientlD | DoctorlD AppointmentDate | AppointmentTime | ReasonForVisit

1 1 1 2026-06-19 09:00 Check-up

Table 3 show Appointment table is 2NF

Third Normal Form (3NF) was clear because non-key attributes only
depend on their main keys. For example, medical history is in a separate
History table in 3NF so non-key attributes depend only on their main key.
llinesses and medication do not need to be repeated in every appointment
row since each patient’s history is saved once, reducing redundancy and
resulting in clean, consistent, well-structured medical records across the

database.

HistorylD PatientlD | Previous_lliness | OngoingMedication | PastSurgeries

1 1 Asthma Inhaler None

Table 4 show that History table is SNF

A patient can have multiple appointments, and the same doctor handles
all of them. This is called a one-to-many relationship. Departments put
doctors into groups, and Feedback lets customers read reviews of their
experience. Appointments are needed to keep treatment records, so
treatments can't happen without a meeting. These choices make a clean,
scalable structure that allows for accurate patient management, safe entry

by multiple users, and reliable transactional operations.



3.0 Database Implementation

The data implementation is the process of making the database plan in
the diagram work in a real relational database system, like MySQL, SQL
Server, or PostgreSQL [3]. Data implementation involves converting the
ERD into real database structures [3]. There are tables, keys, constraints,
and stored processes that are made from the conceptual and logical

models at this stage [4].

In the MedAssist Clinic system, data Implementation is the step where the
ERD is turned into real database structures that work and help with daily
clinical tasks. Patients, Doctor, Appointment, Department, History,
Treatment Record, Review, and Feedback are all represented in the
diagram as different tables to show how the clinic works and keep the data

safe.



3.1 Table Creation and Constraint implementation
Table for Patient

The Image below shows Patients table with some fields for name, contact
info, and date of birth. It makes PatientID an auto-incrementing primary
key, important fields are NOT NULL, and middle name, address,

telephone and email are optional values.

# Structure L] SQL v Search Query =+ Export « Import ° Operations - Privileges 53 Routines () Events = Triggers LH Designer

CREATE TABLE Patients
PatientID INT AUTO_INCREMENT PRIMARY KEY,
FirstName VARCHAR(2@) NOT NULL,
MiddleName VARCHAR(18),
LastName VARCHAR(2@) NOT NULL,
DateOfBirth DATE NOT NULL,
HomeAddress VARCHAR(5@),
TelNo VARCHAR(11),
Email VARCHAR(20

Clear Format Get auto-saved query

Bind parameters &)

Delimiter Show this query here again Retain query box Rollback when finished Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0498 seconds.)

CREATE TABLE Patients PatientID INT AUTO_INCREMENT PRIMARY KEY, FirstName VARCHAR(20) NOT NULL, MiddleMame VARCHAR(1@), LastName VARCHAR(2@) NOT NULL, DateOfBirth DATE
NOT NULL, HomeAddress VARCHAR(5@), TelNo VARCHAR(11), Email VARCHAR(20) );

[ Editinline ][ Edit] [ Create PHP code |

Image 1 show Patient Table was successfully created



Table for Department

The image below shows department table. It has a DepartmentID as an
integer primary key and department name, description, treatment room
and consultation room fields. Required fields are marked with NOT NULL,
so optional fields can be NULL, leading to a clean and structured table

design.

CREATE TABLE Department
DepartmentID INT AUTO_TINCREMENT PRIMARY KEY,
DepartmentName VARCHAR(28) NOT NULL,
Description VARCHAR(58),
TreatmentRoom VARCHAR(18),
ConsultationRoom VARCHAR(10

Clear | Format Get auto-saved query

Bind parameters

Delimiter Show this query here again Retain query box Rollback when finished & Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0416 seconds.)

CREATE TABLE Department DepartmentID INT AUTO_INCREMENT PRIMARY KEY, DepartmentName VARCHAR(28) NOT NULL, Description VARCHAR(5®8), TreatmentRoom VARCHAR(1@),
ConsultationRoom VARCHAR(1@ H

Image 2 show department table was inserted successfully
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Doctor Table

The image shows structure of the Doctor table. It makes DoctorlD the
primary key and has fields for the doctors’ names, GMC number, email
and office number. It associates each doctor with a department using a

foreign key. Optional fields permit NULL if applicable.

CREATE TABLE Doctor
DoctorID INTEGER PRIMARY KEY NOT NULL,
Doctorfirstname VARCHAR(26) NOT NULL,
DoctorMiddlename VARCHAR(10),
Doctorlastname VARCHAR(28) NOT NULL,
DoctorGHC VARCHAR(20),
DoctorEmail VARCHAR(28),
DoctorOfficeNo VARCHAR(18),
DepartmentID INT,
FOREIGN KEY (DepartmentID) REFERENCES Department(DepartmentID

.
Clear Format Get auto-saved query

Bind parameters &
Delimiter Show this query here again Retain query box Rollback when finished & Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0561 seconds.)

CREATE TABLE Doctor DoctorID INTEGER PRIMARY KEY NOT NULL, DoctorFirstname VARCHAR(20) NOT NULL, DoctorMiddlename VARCHAR(10), DoctorlLastname VARCHAR(2@) NOT NULL,

DoctoerGMC VARCHAR(28), DoctorEmail VARCHAR(20), DoctorOfficeNo VARCHAR(1@), DepartmentID INT, FOREIGN KEY (DepartmentID) REFERENCES Department(DepartmentID N

Image 3 show Doctor Table was inserted successfully
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Appointment Table

The image below shows Appointment table and explains how the records
of appointments will be stored. Primary key is AppointmentID. It has
foreign keys for Patient and Doctor to join each appointment to a patient
and doctor. It also has fields for date, time, reason for visit and status. It

offers a straightforward relational framework for scheduling data.

CREATE TABLE Appointment
AppointmentID INTEGER PRIMARY KEY NOT NULL,
PatientID INT NOT NULL,
DoctorID INT NOT NULL,
AppointmentDate DATE NOT NULL,
AppointmentTime TIME NOT NULL,
ReasonForVisit VARCHAR(58),
Status VARCHAR(5@),
FOREIGN KEY (PatientID) REFERENCES Patients(PatientID),
FOREIGN KEY (DoctorID) REFERENCES Doctor(DoctorID

Clear Format Get auto-saved query

Bind parameters &

Delimiter Show this query here again Retain query box Rollback when finished Enable foreign key checks Go
Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0597 seconds.)

CREATE TABLE Appointment AppointmentID INTEGER PRIMARY KEY MOT NULL, PatientID INT NOT NULL, DoctorID INT NOT NULL, AppointmentDate DATE NOT NULL, AppointmentTime TIME

NOT NULL, ReasonForVisit VARCHAR(58), Status VARCHAR(5@), FOREIGN KEY (PatientID) REFERENCES Patients(PatientID), FOREIGN KEY (DoctorID) REFERENCES Doctor(DoctorID N

Image 4 show appointment table was inserted successfully
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Review Table

The table below shows review table with 2 columns. ReviewlD is
designated as the primary key, guaranteeing that each review entry is

unique

CREATE TABLE Review
ReviewID INT PRIMARY KEY NOT NULL,
ReviewType VARCHAR(15) NOT NULL

Clear Format Get auto-saved query

Bind parameters &

Delimiter Show this query here again Retain query box Rollback when finished B Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0538 seconds.)

CREATE TABLE Review Review! ID INT PRIMARY KEY NOT NULL, ReviewType VARCHAR(15) NOT NULL );

Image 5 show review table was inserted successfully

Feedback Table

The image below shows feedback table, which will store patient feedback.
It defines the FeedbacklD as the primary key and foreign keys that
connect each feedback with a patient and a type of review. It also has
sections for comments and time of submission. It creates an ordered

relationship between feedback, patients and review categories.
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CREATE TABLE Feedback
FeedbackID INT PRIMARY KEY NOT NULL,
PatientID INT NOT NULL,
Commen t VARCHAR(5@),
SubmittedAt VARCHAR(12),
ReviewID INT NOT NULL,
FOREIGN KEY (PatientID) REFERENCES Patients(PatientID),
FOREIGN KEY (ReviewID) REFERENCES Review(ReviewID

Clear Format Get auto-saved query

Bind parameters

Delimiter Show this query here again Retain query box Rollback when finished & Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0576 seconds.)

CREATE TABLE Feedback FeedbackID INT PRIMARY KEY NOT NULL, PatientID INT NOT NULL, Comment VARCHAR(50), SubmittedAt VARCHAR(12), ReviewID INT NOT NULL, FOREIGN KEY
PatientID) REFERENCES Patients(PatientID), FOREIGN KEY (ReviewID) REFERENCES Review(ReviewID H

Image 6 shows feedback table was inserted successfully.

History Table

This SQL command creates the table History, with fields for the patient’s
medical history. It has HistorylD as the primary key and optional fields for
previous illnesses, ongoing medication and past surgeries. The table
includes important medical history information that is utilised to guide

therapy and clinical decisions.
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Run SQL query/queries on database medassist clinic: @

CREATE TABLE History
HistoryID INT PRIMARY KEY NOT NULL,
Previous Illnesses VARCHAR(20),
OngoingMedication VARCHAR(20),
PastSurgeries VARCHAR(20

Clear Format Get auto-saved query

Bind parameters &)

Delimiter Show this query here again Retain query box Rollback when finished Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0913 seconds.)

CREATE TABLE History ( HistoryID INT PRIMARY KEY NOT NULL, Previous_Illnesses VARCHAR(20), OngoingMedication VARCHAR(20), PastSurgeries VARCHAR(20) );

Image 7 show history table was inserted successfully
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4.0 Data Manipulation Language (DML)

Data Manipulation Language (DML) refers to SQL commands used to
insert, Select, update, and delete data within a relational database [5].
Data Manipulation Language (DML) is the part of SQL used to manage

and interact with the data stored inside database tables [5].

MedAssist uses Data Manipulation Language for all its interactions with
health data and patients. An INSERT order adds the new patient's
information to the Patients table when they sign up. UPDATE commands
change the date, time, or state of an appointment when admin staff book
or change it. If wrong input is sent, a DELETE command gets rid of it.
SELECT queries are used by doctors and staff to get information about

patients, see what meetings are coming up, and look at treatment records
[6].

So, Data Manipulation Language is what keeps MedAssist's digital
workflow going. It helps with accurate, real-time patient care, managing

appointments, and keeping track of treatments across the whole centre

[6].

16



4.1 Sample datainsertion.

Department Table inserted

INSERT INTO Department (DepartmentID, DepartmentName, Description, TreatmentRoom, ConsultationRoom - Department/D

VALUES DepartmentName

1, 'Cardiology’, 'Heart-related treatments’, 'TR@4", 'CR@4'), Description
TreatmentRoom

,'Neurology®, 'Brain and nerve care', 'TROS', 'CR@S'),
,'Critical Health Care’, 'Life Support Service', 'TRO3', 'CRe4'),

2 ConsultationRoom
3

4,'Sport Medicine', 'Athletic Injury care', 'TR@5', 'CRG6'),

5

6

, 'Maternal-fetal Medicine', 'High risk Pregnancy’, 'TR@8', 'CRES'),
,'Paediatrics', 'Child healthcare', 'TRO6', 'CRO9');

SELECT= W SELECT INSERT UPDATE DELETE Clear | Format Get auto-saved query <<

Bind parameters @

Delimiter Show this query here again Retain query box Rollback when finished B Enable foreign key checks Go

Hide query box

" 6 rows inserted. (Query took 0.0447 seconds.)

INSERT INTO Department (DepartmentID, DepartmentName, Description, TreatmentRoom, ConsultationRoom) VALUES (1,'Cardiclogy’, 'Heart-related treatments', 'TRe4', 'CRe4’),

2,'Neurology', 'Brain and nerve care', 'TR@5', 'CRO5'), (3,'Critical Health Care', 'Life Support Service', 'TR@3’, 'CR@4'), (4,'Sport Medicine', 'Athletic Injury care
'TR@5', 'CRO6'), (5,'Maternal-fetal Medicine', 'High risk Pregnancy’, 'TR@8', 'CR@5'), (6,'Paediatrics', 'Child healthcare', 'TRB6', 'CRO9');

Image 8 show data was successfully to department table

The screenshot shows a successful SQL operation where six department
records were inserted into the Department table.. Each row has a
DepartmentID, a name, a description, and the treatment and consultation
rooms that are given to it. The confirmation message shows that the query
ran successfully, showing that the data was entered properly and that the

tables in the MedAssist Clinic database are organised correctly.
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Doctor table inserted

The screenshot below shows six records for doctors were added to the
Doctor table successfully. Each entry has information about the doctor,
such as their GMC number, email address, office number, and area they
work in. The confirmation message shows that the query ran successfully,
showing that the data was entered properly and that the MedAssist Clinic

database is structured correctly.

INSERT INTO Doctor (DoctorID, DoctorFirstname, DoctorMiddlename, Doctorlastname, DoctorGMC, DoctorEmail, DoctorOfficeNo, - DoctorlD
DoctorFirstname
DoctorMiddlename
Doctorlastname
DoctorGMC

DepartmentID
VALUES
*1','Muideen’, 'R', 'Afolabi', 'GMC12345', 'M.afolabi@Medassistclinic.com

2','Tomiwa', 'E', 'Egbedeyi’', 'GMC67898', 'T.egbedeyi@Me o e
3", ola"', 'E', "Awomolo', 'GMC54321', 'T.awomolo@Me N DoctorOfficeNo
*4','Oyebamiji’, '0', 'Oyedokun', 'GMC55788', '0.oyedokun@Medassistclinic.com', 'OFF@4', 4), DepartmentlD
5','0lufunke’, 'C', 'Abisa', 'GMC67798', 'O.abisa@Medassistclinic.com', 'OFF@5', 5),
‘6", 'Comfort', 'E', 'Bello’, 'GMC54377', 'C.bello@Medassistclinic.com®, 'OFF@6', 6);
SELECT * FROM ~doctor’ WHERE 1
v
P
SELECT* | SELECT | INSERT & UPDATE DELETE Clear | Format Get auto-saved query <<

Bind parameters &)

Delimiter Show this query here again Retain query box Rollback when finished & Enable foreign key checks Go

Hide query box

6 rows inserted. (Query took 0.0042 seconds.)

‘Afolabi’, 'GMC12345', 'M.afolabi@Medassistclinic.com’, 'OFF@1', 1), ('2','Tomiwa', 'E’, 'Egbedeyi’, 'GMC67890', 'T.egbedeyi@Medassistclinic.com', 'OFF@2', 2),
'3','Temilola', 'E', 'GMC54321', 'T.awomolo@Medassistclinic.com’, 'OFF@3', 3), ('4','Oyebamiji', '0', 'Oyedokun', 'GMC55788',
'0.oyedokun@edassistclinic.com', 'OFF@4', 4), ('5','Olufunke’, 'C', 'Abisa’, 'GMC67790', 'O.abisa@Medassistclinic.com', 'OFF@5’, 5), ('6','Comfort’, 'E', 'Bello’,
'GMC54377", 'C.bello@Medassistclinic.com', 'OFF@6', 6);

Image 9 shows that data was successfully inserted into doctor table.

INSERT INTO Doctor (DoctorID, DoctorFirstname, DoctorMiddlename, DoctorLastname, DoctorGMC, DoctorEmail, DoctorOfficeNo, DepartmentID) VALUES ('1°,'Muideen’, 'R',

Patient table inserted

The screenshot below shows patient records are added to the Patients

table in a bulk SQL insert. The names, dates of birth, addresses, phone
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numbers, and emails of people are written in each row. The "successful
execution" message confirms that the data was entered correctly, showing
that the MedAssist Clinic database is efficiently filled with patient

information.

INSERT INTO Patients (PatientID, FirstName, MiddleName, LastName, DateOfBirth, HomeAddress, TelNo, Email - PatientlD O
VALUES FirstName
*1','John’, A", "Smith', '1985-04-12°, '12 Green Street’, '07123456789', 'john.smith@mail.com'), [’!gg\‘f;‘::"e
2','Sarah’, 'B', 'Johnson', '1999-89-22', '45 Hill Road’, '©7987654321', 'sarah.j@mail.com'), DateOfBirth
3','John', 'A’, 'Smith', '1985-84-12', '12 Green Street’, '07123456789', 'john.smith@mail.com'), HomeAddress
4','Sandra’, "0, "Johnson', '1996-10-22", '15 Eastern Road’, '@7987774321°, 'sadra.j@mail.com’), TelNo
5','Folake’, 'D', "Micheal', '1999-09-12", '52 Green Street', '©7199459989', 'folake.micheal@mail.com'), Email
'6','David’, 'E', 'Bamigboye', '1997-89-22', '45 Queensgate Road’', '©7984321888', 'david.b@mail.com'),
7','Benede’, 'Z', 'Smith', '1985-85-12', '12 Root Street', '@7123789333', 'benede.smith@mail.com'),
8", Javis’, *Donald’, '2001-89-22', '90 Duded Road’, '©7954321555', 'Javis.d@mail.com’),
9','Donald’, ', 'Trump', '1985-84-11', '12 Greenland Street', '©7999126789', 'Donald.T@mail.com"),
10", 'Kemi’, , 'Baderoch', '1989-89-22", '95 Aston Road', '87987651777', 'kemi.b@mail.com'),
11, 'Tinubu', 'A’, 'Ahmed’, '1962-84-12', '12 Africa Street', '07444456009', 'Tinubu.A@mail.com'),
127, 'Keir’, 'S’, 'Starmmer’', '1952-09-12°, '45 kings Road’, '@79811132155', 'sarah.j@mail.com’),
'13', 'Michael’, 'C', 'Brown', '1978-01-3@', '89 Oak Avenue', '©7011223344', 'michael.b@mail.com'); .
. L] %
SELEEES SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query <<

Bind parameters &

Delimiter |; Show this query here again Retain query box Rollback when finished B Enable foreign key checks Go

Hide query box

« 13 rows inserted. (Query took 0.0429 seconds.)

INSERT INTO Patients (PatientID, FirstName, MiddleName, LastName, DateOfBirth, HomeAddress, TelNo, Email) VALUES ('1','John', 'A', 'Smith’, '1985-04-12', '12 Green

Street', '87123456789', 'john.smith@mail.com'), ('2','Sarah', 'B', 'Johnson', '1998-89-22', '45 Hill Road', '07987654321', 'sarah.j@mail.com'), ('3','John', 'A’,

*Smith’, '1985-84-12", '12 Green Street’, '87123456789°, 'john.smith@mail.com'), ('4’,’'Sandra’, '0', 'Johnson’, '1990-1@-22', '15 Eastern Road’, '@7987774321',
*sadra.j@mail.com'), ('S','Folake', 'D', 'Micheal’, '1999-@9-12', '52 Green Street', '07199459989', 'folake.micheal@mail.com'), ('6','David’, 'E', 'Bamigboye', '1997-
©9-22', '45 Queensgate Road', '07984321888', 'david.b@mail.com'), ('7','Benede’, 'Z', 'Smith', '1985-85-12°, '12 Root Street', '87123789333', 'benede.smith@mail.com'),

m Console)is’. 'B', 'Donald', '2001-89-22', '90 Duded Road’. '87954321555', 'Javis.d@mail.com'), ('9','Donald’, 'R'. 'Trump', '1985-84-11', '12 Greenland Street', v

Image 10 shows that data was successfully inserted into patient table.

Appointment table inserted

The screenshot below shows a SQL insertion that went well, adding
meeting records to the meeting table. Each entry has the patient's and
doctor's IDs, as well as the date, time, reason for the visit, and status of
the meeting. The confirmation message shows that the program was run
correctly, showing that the schedule data entry in the MedAssist Clinic

database went smoothly.
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INSERT INTO Appointment (AppointmentID, PatientID, DoctorID, AppointmentDate, AppointmentTime, ReasonForVisit, Status AppointmentID

VALUES PatientlD
1,1, 1, '2026-86-19', '89:00:00', 'General check-up', 'Completed’ DoctorlD

. i ameomt 1 check-up', ' leted’ AppointmentDate
2,2, 2, '2026-@6-21', '11:30:00', 'General Check-up', 'Completed'), A
3,3, 3, '2026-06-20', '09:60:00', 'General check-up', 'Completed'), ReasonForvisit
4,4, 4, '2026-86-15', '11:30:00', 'General Check-up', 'Completed’), Status
5,5, 5, '2026-86-17', '09:60:00', 'General check-up', 'Completed
6,6, 6, '2026-@6-21', '11:30:00', 'General Check-up’, 'Completed
7,7, 6, '2026-08-38', '14:60:00', 'General Check-up', 'Scheduled');

« >, P
SELECTZ SELEG INSERT UPDATE DELETE Clear Format Get auto-saved query <<

Bind parameters &

Delimiter Show this query here again Retain query box Rollback when finished B Enable foreign key checks Go

Hide query box

« T rows inserted. (Query took 0.0415 seconds.)

INSERT INTO Appointment (AppointmentID, PatientID, DoctorID, AppeintmentDate, AppointmentTime, ReasonForVisit, Status) VALUES (1,1, 1, '2026-06-19', '09:00:00', 'General
check-up', 'Completed’), (2,2, 2, '2026-06-21', '11:30:80', 'General Check-up', 'Completed’), (3,3, 3, '2026-86-28', '@9:00:80', 'General check-up', 'Completed'), (4,4,
4, '2026-86-15', '11:30:@0', 'General Check-up', 'Completed'), (5,5, 5, '2026-86-17', '@9:00:00', 'General check-up', 'Completed'), (6,6, 6, '2026-86-21', '11:30:00',
‘General Check-up’, 'Completed’), (7,7, 6, '2026-88-30°, '14:00:00°, 'General Check-up’, 'Scheduled’);

Image 11 shows that data was successful inserted into appointments

table.

Review table inserted

The screenshot below shows a SQL insert that worked, adding three
review records to the Review table. There is a ReviewID and a review type
for each post, such as Excellent, Good, and Poor. The confirmation
message shows that the program was run correctly, showing that the data

entry into the MedAssist Clinic database went smoothly.
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INSERT INTO Review (ReviewID, ReviewType
VALUES

1, 'Excellent'),

2, "Good'),

3, 'Poor');

SELECT * SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query

Bind parameters @

Delimiter Show this query here again Retain query box Rollback when finished

Hide query box

" 3 rows inserted. (Query took 0.0419 seconds.)

INSERT INTO Review Review ID, ReviewType) VALUES (1, 'Excellent'), (2, 'Good'), (3, 'Poor’

ReviewlD
ReviewType

2 Enable foreign key checks Go

Image 12 shows that the data was successfully into review table.

Feedback table inserted

The screenshot below shows a successful SQL insertion where feedback
data records were added to the Feedback table. There is a FeedbackiD,
a PatientID, a comment, the date it was submitted, and a review rating for
each item. The confirmation message shows that the query ran

successfully, showing that the feedback data was entered properly into

the MedAssist Clinic database.
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1 INSERT INTO Feedback (FeedbackID, PatientID,

2 VALUES

5 (1,1, 'Very helpful

4 (2,2, 'Very helpful

5 (3,3, 'Very helpful
4,4, ‘Very helpful

7 (5,5, 'Very helpful

8 (6,6, 'Very helpful

(7,7, 'Good service

]
SELECT * SELECT INSERT UPDATE DELETE
Bind parameters &
Delimiter Show this query here again

Hide query box

doctor’,
doctor’,
doctor’,
doctor’,
doctor’,
doctor’,

overall®,

'2026-06-20', 1
'2026-06-21", 2
'2026-06-22', 1
'2026-06-23", 1
'2026-06-24"', 2
'2026-96-25', 2

Comment, SubmittedAt, ReviewID

'2026-06-26"', 2

«” T rows inserted. (Query took 0.0417 seconds.)

21

H 1) '2026-06-25", 2),
m Console

Image 13 shows that the data was successfully into feedback table.

Clear | Format

Retain query box

T INTO Feedback (FeedbackID, PatientID, Comment, SubmittedAt, ReviewID) UES
2), (3,3, 'Very helpful doctor', '2026-86-22', 1), (4,4, 'Very helpful doctor', '2026-86-23', 1), (5,5, 'Very helpful doctor', '2026-86-24', 2), (6,6, 'Very helpful

7,7, 'Good service overall', '2026-86-26", 2);

Get auto-saved query

Rollback when finished

U
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1,1, 'Very helpful doctor®,

Enable foreign key checks

Go

*2026-06-20°, 1),

FeedbackiD
PatientiD
Comment
SubmittedAt
ReviewlD

<<

*Very helpful doctor',



History table inserted

The screenshot below shows medical history records were added to the
History table using SQL. Each entry has a HistorylD, PatientID, a list of
pastillnesses, current medications, and surgeries. The approval message
shows that the query ran successfully, showing that the MedAssist Clinic

database stores patient medical history effectively.

TNSERT INTO History (HistoryID, PatientID, Previous_Tllnesses, OngoingMedication, PastSurgeries HistorylD
VALUES Previous_llinesses

1, 1, "Asthma’, 'Inhaler’, 'None'), OngoingMedication
. v P f PastSurgeries
2, 1, 'Eczema’, 'Cream', 'Appendectomy’), ot
3, 2, 'Hypertension', 'Amlodipine’', 'Knee Surgery');
SELECT * FROM “History® WHERE 1
“ 4

SELECT * SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query

Bind parameters &)

Delimiter Show this query here again Retain query box Rollback when finished 2 Enable foreign key checks Go

Hide query box

« 3 rows inserted. (Query took 0.0022 seconds.)

INSERT INTO History (HistoryID, PatientID, Previous Illnesses, OngoingMedicatien, PastSurgeries) VALUES (1, 1, 'Asthma’, 'Inhaler', 'Nene'), (2, 1, 'Eczema', 'Cream
'Appendectomy’), (3, 2, 'Hypertension', 'Amlodipine’, 'Knee Surgery');

Image 14 shows that the data was successfully into history table.
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4.2 Trigger Execution and stored procedure execution, Transaction
Scenario in MedAssist Clinic database.

Trigger execution simply means what happens when a trigger fires in the
database [7]. A trigger is an automatic action that MySQL performs in

response to an event such as an INSERT, UPDATE, or DELETE on a table

[7].

The Stored procedure execution entails the activation of a stored
procedure, enabling MySQL to automatically execute a predetermined
sequence of SQL operations. In contrast to triggers, which execute
automatically, stored procedures require manual invocation through the

CALL command [7].

A transactional scenario refers to any instance in a database where
several operations must be performed as a single, secure unit. Should
any step fail, the complete sequence of events is reverted to avert partial
or corrupted data [7].

4.2.1 Example show Trigger Executes in the MedAssist Clinic database

In the screenshots below, the PreventDoubleBooking trigger makes sure
that no doctor is scheduled for more than one meeting at the same date
and time in the MedAssist Clinic database. This keeps the database's
scheduling accurate. Before a new meeting record is added to the meeting
table, this trigger runs. When the trigger is run, it checks to see if there is

already an appointment with the same DoctorlD, AppointmentDate, and

24



AppointmentTime as the new record. If this kind of disagreement is found,
the trigger stops the insertion and uses the SIGNAL command to show a
custom error message. This keeps people from accidentally booking the
same appointment twice and makes sure that each doctor's plan stays
correct, consistent, and free of appointments that overlap. This makes the
data more reliable and helps clinical operations run smoothly without

having to rely on application-level validation alone.

The trigger code

DELIMITER $$ - AppointmentiD
CREATE TRIGGER PreventDoubleBooking PatientD
DoctorlD

BEFORE INSERT ON Appointment

FOR EACH RO AppointmentTime
BEGIN ReasonForVisit
IF EXISTS Status
SELECT 1 FROM Appointment
WHERE DoctorID = NEW.DoctorID
AND AppointmentDate = NEW.AppointmentDate

AppointmentDate

AND AppointmentTime = NEW.AppointmentTime
THEN
SIGNAL SQLSTATE '45000°
SET MESSAGE_TEXT = 'Error: This doctor already has an appointment at this date and time.';

END IF;
END$$ v
% “
SELECT* SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query <<
Bind parameters &
Delimiter Show this query here again Retain query box Rollback when finished B Enable foreign key checks Go
Hide query box
+ MySQL returned an empty result set (i.e. zero rows). (Query took 0.0482 seconds.)
CREATE TRIGGER PreventDoubleBooking BEFORE INSERT ON Appointment FOR EACH ROW BEGIN IF EXISTS ( SELECT 1 FROM Appointment WHERE DoctorID = NEW.DoctorID AND.

AppointmentDate = NEW.AppointmentDate AND AppointmentTime = NEW.AppointmentTime ) THEN SIGNAL SQLSTATE "45000° SET MESSAGE_TEXT = 'Error: This doctor already has an

* “ ant at this date and time.'; END IF; END;
m Console -

Image 15 shows that the SQL trigger that prevent double booking

procedure was successfully created for Appointment booking.
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How This Trigger Executes

[INSERT INTO Appointment (AppointmentID, PatientID, DoctorID, AppointmentDate, AppointmentTime, ReasonForVisit, Status
VALUES (1, 3, 2, '2026-06-21', '11:30:00", 'Follow-up', 'Scheduled’);

SELECT * SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query

Bind parameters @

Delimiter Show this query here again Retain query box Rollback when finished & Enable foreign key checks Go

Error

SQL query: Copy

INSERT INTO Appointment (AppointmentID, PatientID, DoctorID, AppointmentDate, AppointmentTime, ReasonForvisit, Status)
VALUES (1, 3, 2, '2026-86-21°, '11:30:60°, 'Follow-up', 'Scheduled');

MySQL said: «

#1644 - Error: This doctor already has an appointment at this date and time.

Image 16 shows that the SQL trigger stops a doctor from booked twice.

The screenshot above shows that the database rejected a new
appointment because the PreventDoubleBooking trigger detected a
scheduling conflict. When the user tried inserting an appointment for
DoctorID 2 at 2026-06-21 11:30, the trigger found an existing appointment
at the same time and blocked the insert, ensuring no double-booking

OCCuUrs.
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DELIMITER $$ PatientlD
CREATE PROCEDURE UpdatePatientContact FirstName

IN p_PatientID INT, MiddleName
IN p_NewPhone VARCHAR(28), LastName
DateOfBirth

IN p_NewEmail VARCHAR(S@
P HomeAddress

TelNo
BEGIN Email

START TRANSACTION;

UPDATE Patients
SET TelNo = p_NewPhone,

Email = p_NewEmail
WHERE PatientID = p_PatientID;

COMMIT ;

SELECT * SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query

Bind parameters &

Delimiter Show this query here again Retain query box Rollback when finished Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0028 seconds.)

CREATE PROCEDURE UpdatePatientContact( IN p_PatientID INT, IN p_MewPhone VARCHAR(20), IN p_NewEmail VARCHAR(5@ BEGIN START TRANSACTION; UPDATE Patients SET TelNo =
p_NewPhone, Email = p_NewEmail WHERE PatientID = p_PatientID; COMMIT; END;

Image 17 shows that the SQL procedure was created to update patient

contact details

4.2.2 Example show Stored Procedure Execution in the MedAssist Clinic
database

In the screenshot show below, MySQL Workbench is being used to make
a stored procedure. The UpdatePatientContact method starts a
transaction and changes the phone number and email address of a patient
in the Patients table. The interface shows the columns of the table, and
the message below says that the procedure was made successfully, and

no rows were changed.

The screenshot below shows a saved procedure being run. The process
to change PatientlD(2) phone number and email address is run by the

command CALL UpdatePatientContact(2). MySQL gives back an empty
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result set because stored procedures don't show rows; they just

successfully change the data.

CALL UpdatePatientContact(2, '87653533321', 'sarah.johnson@medassis

SELECT * | SELECT [ INSERT | UPDATE | DELETE Clear | Format

Bind parameters

Delimiter Show this query here again Retain query box

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0031 seconds.)

tclinic.com

Get auto-saved query

Rollback when finished

CALL UpdatePatientContact(2, '87853533321', 'sarah.johnson@medassistclinic.com

3 Enable foreign key checks

Go

PatientiD
FirstName
MiddleName
LastName
DateOfBirth
HomeAddress
TelNo

Email

<<

Image 18 shows that the SQL command runs a stored procedure

update a patient contact detail.
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4.2.3 Example show transactional Scenario in the MedAssist Clinic
database.

The screenshot below shows a transactional situation in which the
BookAppointment stored procedure is made to make sure that booking an
appointment is safe. The process starts a deal, adds a new appointment,
and only commits if everything goes well. This shows how different actions
are handled as a single unit, which stops data changes that aren't

complete or are unclear.

DELIMITER $$ - AppointmentiD
CREATE PROCEDURE BookAppointment PatientlD
IN p_PatientID INT, DoctorlD
IN p_DoctorID INT, AEnimETiED
- AppointmentTime
IN p_Date DATE, ReasonForVisit
IN p_Time TIME, Status

IN p_Reason VARCHAR(100

BEGIN
START TRANSACTION;

INSERT INTO Appointment (PatientID, DoctorID, AppointmentDate, AppointmentTime, ReasonForVisit, Status
VALUES (p_PatientID, p_DoctorID, p_Date, p_Time, p_Reason, 'Scheduled');

COMMIT ;

% “
SELECTS SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query
Bind parameters g

Delimiter Show this query here again Retain query box Rollback when finished & Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0056 seconds.)
CREATE PROCEDURE BookAppointment( IN p_PatientID INT, IN p_DoctorID INT, IN p_Date DATE, IN p_Time TIME, IN p_Reason VARCHAR(100 BEGIN START TRANSACTION; INSERT INTO
Appointment (PatientID, DoctorID, AppointmentDate, AppointmentTime, ReasonForVisit, Status) VALUES (p_PatientID, p_DoctorID, p_Date, p_Time, p_Reason, 'Scheduled');

COMMIT; END;

Image 19 shows that the SQL command created the BookAppointment

stored procedure.
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The screenshot below shows a transactional scenario where the stored
procedure BookAppointment is executed to safely add a new
appointment. The procedure runs inside a transaction, ensuring the insert
happens as a single atomic action. MySQL returns no rows because the
procedure performs an operation, commits it, and maintains consistent

appointment data.

CALL BookAppointment(2, 4, '2026-67-61', '16:00:00', 'General Checkup'); Appointment|D
PatientlD
DoctorlD
AppointmentDate
AppointmentTime
ReasonForVisit
Status

SELEC e SEECT INSERT UPDATE DELETE Clear | Format Get auto-saved query <<

Bind parameters &

Delimiter Show this query here again Retain query box Rollback when finished B Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0031 seconds.)

CALL BookAppointment(2, 4, '2026-07-01', '10:60:80', 'General Checkup');

Image 20 shows that the SQL command call executes the

BookAppointment procedure.

The screenshot below shows a transactional situation in which the
DeleteAppointment stored process is made to safely get rid of an
appointment. The process starts a transaction, deletes the record that

matches the given AppointmentlD, and then saves the change. This
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makes sure that the delete action is atomic, which stops the system from

updating data in a way that isn't complete or consistent.

DELIMITER $$ AppointmentlD

CREATE PROCEDURE DeleteAppointment PatientiD
IN p_AppointmentID INT DoctorlD
AppointmentDate
AppointmentTime
BEGIN ReasonForVisit
START TRANSACTION; Status
DELETE FROM Appointment
WHERE AppointmentID = p_AppointmentID;
COMMIT;
END$$
DELIMITER ;
v
. > . 4
<<

SELECT * SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query

Bind parameters &

Delimiter Show this query here again Retain query box Rollback when finished & Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0039 seconds.)

CREATE PROCEDURE DeleteAppointment( IN p_AppointmentID INT ) BEGIN START TRANSACTION; DELETE FROM Appointment WHERE AppointmentID = p_AppointmentID; COMMIT; END;

Image 21 shows that the SQL command create procedure for

DeleteAppointment.

31



The screenshot below shows a transactional situation in which the stored
method CALL DeleteAppointment(5) is run to safely get rid of
AppointmentID 5. The process starts a transaction, gets rid of the record
that matches, and then commits the change. MySQL gives back an empty
result set because the process ends without giving back any data. This

makes sure that the deletion is always consistent and reliable.

CALL DeleteAppointment(5); AppointmentID

PatientlD
DoctorlD
AppointmentDate
AppointmentTime
ReasonForVisit
Status

SELECT * SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query

Bind parameters &,

Delimiter Show this query here again Retain query box Rollback when finished Enable foreign key checks Go

Hide query box

« MySQL returned an empty result set (i.e. zero rows). (Query took 0.0024 seconds.)

CALL DeleteAppointment(5);

Image 22 shows that the SQL command call a stored procedure to delete

a record from the appointment table.
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In the screenshot below, a saved procedure called InsertPatient is being
set up and run in a transactional scenario. The process adds information
about the patient, but the transaction won't go through until all the data is
correct. The system would roll back if needed fields were missing or
constraints failed. This shows conditional commit/rollback logic for safe

data entry.

DELIMITER $$ Patient|D
CREATE PROCEDURE InsertPatient FirstName
IN p_PatientID INT, MiddleName
IN p_FirstName VARCHAR(3® Lasthame
p_rirstiame VAR 2 DateOfBirth
IN p_MiddleName VARCHAR(3@), HomeAddress
IN p_LastName VARCHAR(30), TelNo
IN p_DOB DATE, Email
IN p_Address VARCHAR(100),
IN p_TelNo VARCHAR(20),
IN p_Email VARCHAR(S5@
BEGIN
START TRANSACTION;
INSERT INTO Patients (PatientID, FirstName, MiddleName, LastName, DateOfBirth, HomeAddress, TelNo, Email
VALUES (p_PatientID, p_FirstName, p_MiddleName, p_LastName, p_DOB, p_Address, p_TelNo, p_Email);
% “
SELECT * SELECT INSERT UPDATE DELETE Clear Format Get auto-saved query <<
Bind parameters @
Delimiter Show this query here again Retain query box Rollback when finished B Enable foreign key checks Go
Hide query box
" MySQL returned an empty result set (i.e. zero rows). (Query took 0.0017 seconds.)
CREATE PROCEDURE InsertPatient( IN p PatientID INT, IN p FirstName VARCHAR(38), IN p MiddleName VARCHAR(38), IN p_LastName VARCHAR(30), IN p DOB DATE, IN p Address

VARCHAR(160), IN p_TelNo VARCHAR(28), IN p_Email VARCHAR(5@ BEGIN START TRANSACTION; INSERT INTO Patients (PatientID, FirstName, MiddleName, LastName, DateOfBirth,

o Consojg} %> TelNo, Email) VALUES (p_PatientID, p Firstiame, p MiddleName, p_LastName, p_DOB, p_Address, p_TelNo, p_Email); COMMIT; END;

Image 23 shows that the SQL command procedure inserted a new patient

record.

The screenshot below demonstrates a transaction scenario where CALL
InsertPatient(14) is executed in a controlled transaction. The process
inserts patient data and only commits if all values match the anticipated

parameters. If the PatientID already existed, faulty fields or constraint
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failures caused a rollback. This prevented duplicate records and allowed
safe, consistent data entry.

4.2.4 Useful Select Queries

In the image below the SQL query gets appointment information by linking
three relevant tables. It chooses the appointment’s ID, the patient’s first
and last name, the doctor’s first and last name, and the appointment’s
date, time, and status. The JOINs link the appointments to the right patient

and doctor using their IDs and create a complete integrated record.

M % Server 127001 > @ Database: medassist clinic

¥ Structure LJ SQL . Search Query =} Export 4 Import 4  Operations = Privileges n Routines | & Events 2. Triggers L Designer

Run SQL query/queries on database medassist clinic: &

SELECT a.AppointmentID, p.Firstname, p.lastname, d.DoctorFirstname, d.Doctorlastname
a.AppointmentDate, a.AppointmentTime, a.Status

FROM Appointment a

JOIN Patients p ON a.PatientID = p.PatientID

JOIN Doctor d ON a.DoctorID = d.DoctorID

LINIT @, 25;

] >,
Clear Format Get auto-saved query

Bind parameters &

Delimiter ‘Show this query here again Retain query box Rollback when finished Enable foreign key checks Go

Hide query box

{ Current selection does not contain a unique column. Grid edit, checkbox, Edit, Copy and Delete features are not available. &

" Showing rows 0 - 6 (7 total, Query took 0.0008 seconds.)

Image 24 shows that the query retrieved appointments details
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In the image below the query display three linked tables to show all rec-
ord appointments. It associates each appointment with the right patient
and doctor, based on their ID’s, and displays first and last names for
each, along with the appointment date, time and status. The result is a
single, consolidated view of scheduled and completed clinic appoint-

ments.

 Showing rows 0 - 6 (7 total, Query took 0.0008 seconds.}

SELECT a.AppointmentID, p.Firstname, p.lLastname, d.DoctorFirstname, d.DoctorLastname, a.AppointmentDate, a.AppointmentTime, a.Status FROM Appointment a JOIN Patients p ON
a.PatientID = p.PatientID JOIN Doctor d ON a.DoctorID = d.DoctorID LIMIT @, 25;

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh ]

Extra options

ID Fi L DoctorFirstname  Doctorl A i Date A i Time  Status
0 Sarah Johnson Oyebamiji QOyedokun 2026-07-01 10:00:00 Scheduled
1 John Smith Muideen Afolabi 2026-06-19 09:00:00 Completed
2 Sarah Johnson Tomiwa Egbedeyi 2026-06-21 11:30:00 Completed
3 John Smith Temilola Awomolo 2026-06-20 09:00:00 Completed
4 Sandra Johnson Oyebamiji Oyedokun 2026-06-15 11:30:00 Completed
6 David Bamigboye Comfort Bello 2026-06-21 11:30:00 Completed
7 Benede Smith GComfort Bello 2026-08-30 14:00:00 Scheduled

Query results operations

@ Print :0-: Copy to clipboard =} Export illy Display chart +J Create view

Image 25 shows that the query display each appointment with patients

and doctors
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5.0 Performance Tuning Enhancement

Performance Tuning Enhancement pertains to augmenting the opera-
tional efficiency of a database, application, or system by minimising la-

tency, accelerating query execution, and optimising resource utilisation
[8].

5.1 Indexing strategy, focusing on performance critical queries.

An efficient indexing approach is essential for optimising performance-crit-
ical queries, as literature continually emphasises its importance in de-
creasing data retrieval time, limiting disc access, and boosting overall sys-
tem responsiveness [8]. Indexes enable the database engine to efficiently
identify records without scanning whole tables, which is especially advan-
tageous for high-frequency operational queries. Research highlights the
significance of indexing primary keys, foreign keys, and commonly filtered
properties to enhance transactional workloads [8]. In settings like Campus
Club, performance-critical enquiries frequently pertain to student identifi-
cation, event registration, attendance monitoring, and membership admin-
istration [8]. The implementation of composite indexes, including combi-
nations of StudentID, EventID, and RegistrationDate, markedly enhances
the speed of multi-condition searches and diminishes delay during periods

of high demand [8].
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5.2 How indexing benefits Campus Club’s operational data handling.

Indexing is essential for augmenting Campus Club’s operational efficiency
by raising the speed, precision, and reliability of data retrieval for fre-
quently requested information [9]. Literature continually underscores that
well-structured indexes diminish entire table scans, minimise I/O opera-
tions, and facilitate expedited query execution, especially in environments
with substantial transactional workloads. Indexing student profiles, mem-
bership records, event registrations, and attendance logs for Campus
Club guarantees swift access to essential performance metrics. Compo-
site indexes, which integrate StudentID, EventID, and RegistrationDate,
enhance multi-condition queries and markedly decrease latency during
high activity intervals. Research indicates that indexing enhances trans-
actional integrity by facilitating rapid validation checks before to commit or
rollback actions, therefore averting duplicate entries and assuring uniform
updates [9].

5.3 Improvements in query speed and efficiency.

Improving query speed and efficiency is a primary focus in database per-
formance literature, highlighting how optimised query forms and execution
plans markedly enhance system responsiveness. Research indicates that
decreasing full table scans, limiting disc I/O, and utilising selective filtering
procedures enhance data retrieval speed and reduce computing over-
head [11].

37



Query caching and execution plan optimisation are essential for enhanc-
ing the speed of recurrent operations. Improvements in query speed and
efficiency augment scalability, facilitate concurrent access, and guarantee
that Campus Club’s data-driven operations remain swift, dependable, and

capable of accommodating increasing operational needs [11].
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6.0 Conclusion

The completed solution satisfactorily addresses Campus Club's opera-
tional needs by incorporating optimised indexing, efficient query struc-
tures, and secure transaction methods that jointly improve system relia-
bility and responsiveness [10]. Literature underscores that performance-
oriented database design must facilitate rapid retrieval, precise validation,
and effective management of high-volume interactions, all of which are
accomplished in the implemented solution. Indexes on primary keys, for-
eign keys, and commonly searched attributes facilitate swift access to stu-
dent, membership, and event data, minimising latency during peak activity
periods [10].

The final solution effectively meets Campus Club’s requirements for scala-
bility, precision, and operational efficiency, offering a comprehensive data
management architecture that facilitates both daily operations and sus-

tained expansion [10].

6.1 Reflection

The development of Campus Club's database solution encountered mul-
tiple problems, especially in sustaining performance during high-volume
operations and preserving data consistency throughout transactional pro-

cesses [11]. Initial challenges encompassed protracted query execution,
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suboptimal table scans, and obstacles in averting duplicate registrations
during high-traffic periods. These issues were resolved using a mix of im-
proved indexing, enhanced query structures, and the implementation of
transaction-safe stored procedures featuring conditional commit and roll-
back logic [11].

The implemented solutions successfully stabilised performance; never-
theless, ongoing optimisation will guarantee that Campus Club's system

stays resilient as data quantities and user demands increase [11].
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