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[bookmark: _Toc1466433667]Introduction:
This project will present the design and implementation of a club management system, eliminating the need to track all club activities using a pen and paper, by using a relational database, the system will be centered on the information of the clubs, the student, their memberships, events and announcements, this system will ensure data integrity and support the entry of data using structured table relationships and automated procedures.

[bookmark: _Toc865234022]Database design:
[bookmark: _Toc1683624050]Entity Identification:
The following Entities are based off the system requirements provided before hand
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	Entity
	Description

	Clubs
	Stores details of student clubs

	Student
	Stores student information

	Memberships
	Store club membership information

	Events
	Records events by clubs

	Event Attendance
	Tracks student participation

	Announcement
	Stores club announcements

	Announcement Tracking
	Tracks club announcements



[bookmark: _Toc1263874130]Entity relationships:
· Clubs can have many students
· A student can attend many clubs
· Clubs can have many events
· Students can attend many events
· Clubs can send announcements to club members
Many to many relationships are handled through separate table to keep the integrity and scalability of the tables.

[bookmark: _Toc1082605304]Normalization:
The database design does adhere to the third normal form (3nf)
· First normal form(1NF) - all attributes are atomic and contain no repeating groups
· Second normal form(2NF) - all non-key attributes depend on the primary key
· Third normal form(3NF) - no transitive dependencies exist
Redundant data was avoided by eliminating unnecessary duplication, thus is why each table caters to itself on no others.

[bookmark: _Toc270494558]Database Implementation:
[bookmark: _Toc1308304916]Tables and constraints:
The database was designed and implemented using MySQL. Each table includes a primary key, to keep the integrity of the data in each table is linked by using foreign keys.
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Key Constraints include
· Auto incremented primary keys
· Foreign keys to prevent Duplicated fields
· Controlled Field for data integrity

[bookmark: _Toc1135326063]Sample Data population:
During testing of the system, simulated data was added to help with testing, this would include multiple students, clubs, memberships and more 
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The populated data allowed for testing of joins, transactions and triggers.
[bookmark: _Toc750989545]Stored Procedures
Stored procedures are being used to handle the Create, Update and Deletion (CRUD) of operations with the system, and each procedure uses the transaction controls to keep the integrity of the data
Example: Adding a membership
· Begins a transaction
· Inserts membership data
· Commits if succeeds
· Rolls back if fails
This ensures that the data inputted into the table is valid and no partial pieces of data is entered
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[bookmark: _Toc1680968256]Performance Tuning:
To improve the performance of the system, Secondary indexes were used in frequently used table such as 
· Student Identifiers: aka (Student_id)
· Club Identifiers: aka (Club_id)
· Events Identifiers: aka (Events_id)
These indexes are used to optimize the efficiency of query execution time for membership lists, event reports and tracking announcements
Using this strategy help keep the data moving efficiently even when the volume of the data is constantly growing

[bookmark: _Toc2060812929]Conclusion:
The Clubs Management system meets the requirements outlined by the students' union proposal, the database designs ensure that the integrity of the data is maintained, reduces the amount of duplication involved using the 3NF Normalization and supports efficient operations using stored procedures and triggers
[bookmark: _Toc820444867]Challenges faced:
· Modeling many to many relationships
· Implementing transaction operations
· Ensuring consistent data tracking 
[bookmark: _Toc1872018915]Solutions Implemented:
· Use of Junction tables 
· Automated triggers for data integrity
[bookmark: _Toc1768062256]Futrue improvements:
· To use Transactional procedures to help maintain the flow of data
· And auditing log to track all entries across the system
[bookmark: _Toc1086433722]References:
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create table clubs(
Clubid int auto_increment primary Key,
Name varchar(36),
Category varchar(e),
Founding Date datetime,
Description varchar(208)

create table Students(
Student_id int auto_increment primary Key,
StudentName VARCHAR (58),
StudentSurname varchar(56),
SEmail varchar(se),
SPhone varchar(25)

create table Memberships(
MenbershipID int auto_increment primary Key,
Clubdd int.
Student_id int,
Role varchar(26),
Joined Date datetime,
Status varchar(20)

create table Events(
EventID int auto_increment primary key,
Title varchar(se),
Clubdd int,
Date_Time datetime,
venue varchar(se),
capacity int,
Description varchar(208)
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Insert into clubs(Name, Category, Founding Date, Description) values

("Football Club’, "Sports’, '2003-11-15", ‘A club dedicated to practicing the sport they love'),

(’Dance Club’,"Cultural’,*2016-02-16","A club to those who want to show their skill to others and seek improvment’),
(“Engineering Society’,’Academic’,’2001-10-15",'A club to share ideas and recieve improment tips or new design ideas');

insert into Students(StudentName, StudentSurname, SEmail, SPhone) values
(’Alice’, 'Ng', ‘alice.ng@example.edu’, '+44 7700 960111'),

(Ben’, Kumar®, 'ben.kumar@example.edu’, '+44 7768 900222°),

(‘Ciara’, "0°'Neill’, 'ciara.oneill@exanple.edu’, '+44 7760 966333');

insert into Memberships (club_id, student_id, role, joined_date) values
(3,1, "Committee’,2024-09-10"),

(1,2, "Member-, '2024-10-12"),

(2,1, Member-, *2023-11-01"),

(3,2, "Member”, '2025-01-15");

insert into Events (Title, CIUBLEd, Date Time, venue, capacity, Description) values
(’Intro to Robotics Workshop’, 3, '2025-11-15 14:60:00°, ‘Lab A’, 56, 'Hands-on robotics workshop’),
('Dance Rehearsal’, 2, '2025-11-13 18:66:00°, 'Studio 2°, 30, "Weekly rehearsal’);

insert into Event Attendunce (EventID, StudentID, CheckinTime, Status) values
(1,1, '14:37:16',"Attending’),

(1,2, "11:26:12°, 'Registered’),

(2,1, '15:43:57", "Declined"),

(2,3, "12:56:35°, "Pending Response’);
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create procedure addstudent(

in New_studentname varchar(58)

in New_studentSurnane (50)

in New_SEmail

in New_sPhone

)

begin

insert into Students(StudentName, StudentSurname, SEmail, SPhone)values
(New_studentname, New_studentsurname, New_SEmail, New_SPhone);
Commit;

END$$




