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[bookmark: _Toc337362509]INTRODUCTION
The case study represents a university society system that manages students, societies, events, memberships, and involvement. Every item is kept in its own table, while connection tables are used to express connections between multiple items. Foreign keys maintain data integrity, while indexes speed up query performance for commonly queried data. Triggers control requirements such as valid attendance figures, while transactions protect data consistency when changing participation records. Overall, the database design reflects real world university operations and enables accurate, efficient data handling.
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The ERD (entity relationship diagram) for the societies database is made up of 6 entities. The entities are student, societies, membership, society events, participation, and event attendance. Each entity represents a real-world item in the university system and is made to reduce redundancy while preserving data integrity.
[bookmark: _Toc1335533834]The Entities, Keys and Attributes:
· Student
· Primary Key: StudentID
· Attributes: StudentName, PhoneNumber, Course, YearGroup
· Societies
· Primary Key: SocietyID
· Attributes: SocietyName, SocietyDescription, FounderName, FoundingDate
· Membership
· Primary Key: MembershipID
· Foreign Keys: StudentID, SocietyID
· SocietyEvents
· Primary Key: EventID
· Foreign Key: SocietyID
· Attributes: EventName, EventDate, Venue
· Participation
· Primary Key: ParticipationID
· Foreign Keys: EventID, StudentID
· Attributes: Attendance
· EventAttendance
· Primary Key: EventAttendanceID
· Foreign Keys: Event ID, StudentID
· Attributes: Attendance

[bookmark: _Toc299661205]DESGIN DECISIONS AND RELATIONSHIPS
[bookmark: _Int_MWGlZiWI]The database follows to normalization rules up to the Third Normal Form (3NF). Each table contains data about a single entity, and non key attributes rely only on the primary key, reducing redundancy and update abnormalities. Foreign key constraints maintain the integrity of references, preventing records from referencing non-existent students, societies, or events. This design allows for precise data entry and follows real world processes. Overall, the ERD offers an organized, scalable, and efficient database structure that allows for consistent data storage, querying and future extension.
[bookmark: _Toc2073727006]IMPLEMENTATION DOCUMENT
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The database was implemented by first making the university_societies database and then defining all the relevant tables. Each table was established with CREATE TABLE statements to represent a specific entity in the system, such as students, societies, events, memberships, and participation. The use of separate tables for each item provides a clear structure and promotes normalization by getting rid of redundant data storage.
Every table has primary keys that use AUTO_INCREMENT to uniquely identify records. Foreign key restrictions were used to enforce relationships between tables while maintaining referential integrity. For example, the Membership table connects student to societies using foreign keys, whereas the Participation table connects students to events. These limitations ensure that only genuine records are added.
To imitate real world university data sample data was added into all tables via INSERT INTO commands. This includes student records, societies, event information, and participant information (attendance). Filling the database with sample data enabled efficient testing of queries, constraints, triggers, and transactions.
To boost speed, indexes were developed for commonly used columns such as student names, society names, event titles, and attendance status. Indexing increases query performance by minimizing the time it takes to search and sort data. The OPTIMIZE TABLE command was used to restructure tables and indexes, resulting in improved performance.
A trigger was added to the participation table to automatically verify accurate attendance values. The BEFORE UPDATE trigger verifies any modified attendance value to ensure it is either ‘Present’ or ‘Absent’. If you enter an invalid value, it will be immediately corrected before being saved. This demonstrates how triggers can enforce business rules and ensure data integrity.
Transactions have been used to show controlled data manipulation and consistency. A transaction was initiated to update participation records, followed by the construction of a savepoint. An insert operation was then tried, and a rollback to the savepoint was performed to undo the insert while keeping previous changes. The transaction was then committed. This technique shows how transactions was then committed. This technique shows how transactions and savepoints safeguard the database against incomplete or inaccurate updates.
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[bookmark: _Toc397608655]STORED PROCEDURE
Stored procedures were used to manage insert, update, and delete actions in a controlled and reusable way, hence increasing consistency and data integrity in the university societies database. Each stored method has transaction logic like START TRANSACTION, COMMIT, and ROLLBACK to ensure that changes are only saved when valid criteria are fulfilled. For example, while inserting or changing participation records, attendance values are checked to ensure they are "Present" or "Absent". If the conditions are met, the transaction is completed. If it is not committed, it is rolled back, which prevents false data from being saved.
Transactional scenarios show actual uses such as recording student attendance, fixing errors after events, and eliminating wrong participation records. A rollback guarantees that mistakes or incorrect actions do not result in partial database updates, whereas commit logic verifies successful and complete changes. This strategy increases reliability, improves error recovery, and ensures the database's general integrity and accuracy during multi-step processes.
The use of stored procedures along with transaction management makes sure that database operations are stable, secure, and dependable. The implementation provides conditional commits and rollbacks, which highlight how real-world systems prevent invalid data from being saved and safely recover from failures. These strategies improve data integrity while demonstrating advanced database administration principles meant for business applications.
[bookmark: _Toc939077196]PERFORMANCE TUNING ENHANCEMENT
A targeted indexing method focused on functionality queries was used to optimize the university societies database's performance. Indexes were built for columns that are often used in WHERE, JOIN, and lookup operations, like StudentName in the Student table, SocietyName in the Societies table, SocietyID in Membership, EventName in SocietyEvents, and Attendance in EventAttendance. These columns are often used when looking for students, filtering societies, accessing event details, or checking attendance records, making them suitable for indexing.
Indexing increases query speed by allowing the database engine to find rows more efficiently rather than scanning entire tables. It means that school clubs will have speedier access to operational data like membership lists, event participation, and attendance tracking, even as the database increases. Overall system efficiency is increased by reducing execution of queries time and resource usage, which leads to smoother performance during high demand times like event registration or attendance reporting.
[bookmark: _Toc1102586355]CONCLUSION AND REFLECTION
The final database solution fulfils campus needs by offering a structured and dependable system for tracking students, societies, memberships, activities, and participation. Clear entity connections and established limits ensure that students are properly tracked into which societies they belong to and which events they attend. The inclusion of transactions, triggers, and indexing provides data integrity, controlled changes, and easy querying, making the system ideal for regular campus club operations.
Several issues came up throughout development, particularly with foreign key constraints, trigger syntax, and update restrictions. These problems were handled by improving table connections, using unique constraint names, and correctly arranging table development. Triggers were carefully designed to enforce accurate attendance levels without requiring manual input.
For future improvements I could include adding user roles and permissions and add more thorough auditing tables to trace past changes. Advanced indexing algorithms and query analysis could improve performance even more, and a front-end interface would make the database more accessible to staff and students alike.
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92 =  CREATE INDEX idx_EventName ON SocietyEvents(EventName);
93 = OPTIMIZE TABLE SocietyEvents;
94 » SELECT *x FROM SocietyEvents;

95

96 ® © CREATE TABLE if not exists Participation (

97 ParticipationID INT AUTO_INCREMENT PRIMARY KEY,

98 EventID INT NOT NULL,

99 StudentID INT NOT NULL,

100

101 CONSTRAINT FK_Participation FOREIGN KEY (EventID) REFERENCES SocietyEvents(EventID),
102 CONSTRAINT FK_Student2 FOREIGN KEY (StudentID) REFERENCES Student(StudentID)
103 DE!

104 = describe Participation;

105

106 DELIMITER $$
107 =  CREATE TRIGGER PreventInvalidAttendance
108 BEFORE UPDATE

109 ON Participation
110 FOR EACH ROW
111 BEGIN
fINIZ% IF NEW.Attendance NOT IN ('Present', 'Absent') THEN
113 SET NEW.Attendance = 'Absent';
114 END IF;
) END$$

Object Info Session 116 DELIMITER ;

No object selected 117

118 = INSERT INTO Participation(EventID, StudentID)
119 VALUES

120 (1,1),
121 (202))5
17227 (3,3),
17225 e =S

100% ¢ 553

Query Completed
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2 Football Team |Competitive football team for the university Liam Carter 2010-03-24
3 Drama Club  [Allows students to join in on improv sessions an... [Charlotte Smith  (2019-04-28
4 Music Society |Allows students who are interested in performin... [Mason Lee 2014-10-11
5 Netball Team [Allows students to join in on netball training ses... |Olivia Johnson 2012-01-29
6 Robotics Club |Build robots and participate in robotics competiti... |[Emma Thompson |2021-09-01
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92 =  CREATE INDEX idx_EventName ON SocietyEvents(EventName);
93 = OPTIMIZE TABLE SocietyEvents;
94 » SELECT *x FROM SocietyEvents;

95

96 ® © CREATE TABLE if not exists Participation (

97 ParticipationID INT AUTO_INCREMENT PRIMARY KEY,

98 EventID INT NOT NULL,

99 StudentID INT NOT NULL,

100

101 CONSTRAINT FK_Participation FOREIGN KEY (EventID) REFERENCES SocietyEvents(EventID),
102 CONSTRAINT FK_Student2 FOREIGN KEY (StudentID) REFERENCES Student(StudentID)
103 DE!

104 = describe Participation;

105

106 DELIMITER $$
107 =  CREATE TRIGGER PreventInvalidAttendance
108 BEFORE UPDATE

109 ON Participation
110 FOR EACH ROW
111 BEGIN
fINIZ% IF NEW.Attendance NOT IN ('Present', 'Absent') THEN
113 SET NEW.Attendance = 'Absent';
114 END IF;
) END$$

Object Info Session 116 DELIMITER ;

No object selected 117

118 = INSERT INTO Participation(EventID, StudentID)
119 VALUES

120 (1,1),
121 (202))5
17227 (3,3),
17225 e =S

100% ¢ 553

Query Completed
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1 1 University Gaming Tournament 2026-03-15 |Main Hall

2 2 Staff vs Students Football Tournament |2026-10-04 |University Sports Field
3 3 Improv Workshop 2026-02-22 |Drama Studio

4 4 End of Term Concert 2026-02-06 |Concert Hall

5 5 Netball Tournament 2026-05-12 |Indoor Sports Hall

6 6 Robotics Build Workshop 2026-11-02 |Engineering Lab
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145

146 =  INSERT INTO EventAttendance (EventID, StudentID, Attendance)
147 VALUES

148 5y 1, "Presem"),
149 (5, 2, "Presem"),
150 (5, 3, 'Absent'),
151 (6, 4, 'Present');
152

153 =  CREATE INDEX idx_Attendance ON EventAttendance(Attendance);

155 # SELECT x FROM EventAttendance;
156
157 =  START TRANSACTION;
158
159 =  UPDATE Participation
160 SET attendance = 'Present’
161 WHERE ParticipationID = 1;
162
163 =  SAVEPOINT EventAttendance;
164
165 »  INSERT INTO Participation(EventID, StudentID, Attendance)
166 SELECT EventID, StudentID, 'Present'
Session 167 FROM EventAttendance;
No object selected 168
169 = ROLLBACK TO eventAttendance;
170
171 =  COMMIT;
172
173 =  SELECT * FROM Participation;
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63 (3, 3, '2025-07-09'),
64 (AT (755 A OIS
65 (5, 5, "2025=68=1G")) ,
66 (6, 6, '2025-09-22');
67
68 CREATE INDEX idx_Membership_SocietyID ON Membership(SocietyID) ;
69 OPTIMIZE TABLE Membership;
70 =  SELECT x FROM Membership;
71
72 = © CREATE TABLE if not exists SocietyEvents (
73 EventID INT AUTO_INCREMENT PRIMARY KEY,
74 SocietyID INT NOT NULL,
75 EventName VARCHAR(100) NOT NULL,
76 EventDate DATE,
77 Venue VARCHAR(100),
78
79 CONSTRAINT FK_Societies2 FOREIGN KEY (SocietyID) REFERENCES Societies(SocietyID)
80 - );
81 » describe SocietyEvents;
82
83 »  INSERT INTO SocietyEvents(SocietyID, EventName, EventDate, Venue)
Session 84 VALUES
No object selected 85 ('1','University Gaming Tournament', '2026-03-15', 'Main Hall'),
86 ('2','Staff vs Students Football Tournament', '2026-10-04','University Sports Field'),
87 ('3', 'Improv Workshop', '2026-02-22','Drama Studio'),
88 ('4','End of Term Concert','2026-02-06', 'Concert Hall'),
89 ('5', 'Netball Tournament', '2026-05-12', 'Indoor Sports Hall'),
90 ('6','Robotics Build Workshop', '2026-11-02', 'Engineering Lab');
91 . ______ _ ________________
100% ¢ 553

Query Completed
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UPDATE Participation

SET Attendance = 'Absent'

WHERE ParticipationID = 1;

DROP TRIGGER PreventInvalidAttendance;

SELECT * FROM Participation;

#= O CREATE TABLE if not exists EventAttendance (

EventAttendanceID INT AUTO_INCREMENT PRIMARY KEY,
EventID INT NOT NULL,

StudentID INT NOT NULL,

Attendance VARCHAR(10) DEFAULT 'Absent',

CONSTRAINT FK_Event2 FOREIGN KEY (EventID) REFERENCES SocietyEvents(EventID),
CONSTRAINT FK_Student3 FOREIGN KEY (StudentID) REFERENCES Student(StudentID)
~);
describe EventAttendance;

INSERT INTO EventAttendance (EventID, StudentID, Attendance)
VALUES

(5, 1, 'Present'),

(5, 2, 'Present'),

(G RYA D S e niie )

(6, 4, 'Present');
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= 31 FounderName VARCHAR(100) NOT NULL,
32 FoundingDate DATE
33 DE!
34 » describe Societies;
85 INSERT INTO Societies(SocietyName, SocietyDescription, FounderName, FoundingDate)
36 VALUES
37 ('E-Sports Club','A competitive gaming club that holds tournaments and casual gaming events.','Alex Davies', '2019-01-09'),
38 ('Football Team', 'Competitive football team for the university','Liam Carter','2010-03-24'),
39 ('Drama Club', 'Allows students to join in on improv sessions and a chance to be a part of a play', 'Charlotte Smith', '2019-04-28'),
40 ('Music Society', 'Allows students who are interested in performing or composing music', 'Mason Lee','2014-10-11'),
41 ('Netball Team', 'Allows students to join in on netball training sessions and tournaments','Olivia Johnson', '2012-01-29'),
42 ('Robotics Club', 'Build robots and participate in robotics competitions', 'Emma Thompson', '2021-09-01');
43
44 »  CREATE INDEX idx_SocietyName ON Societies(SocietyName) ;
45 =  OPTIMIZE TABLE Societies;
46 SELECT * FROM Societies;
47
48 » © CREATE TABLE if not exists Membership (
49 MembershipID INT AUTO_INCREMENT PRIMARY KEY,
50 StudentID INT NOT NULL,
51 SocietyID INT NOT NULL,
52 JoinDate DATE,
53
54 CONSTRAINT FK_Student FOREIGN KEY (StudentID) REFERENCES Student(StudentID),
Object Info Session 55 CONSTRAINT FK_Societies FOREIGN KEY (SocietyID) REFERENCES Societies(SocietyID)
No object selected 56~ );
57 = describe Membership;
58
59 »  INSERT INTO Membership (StudentID, SocietyID, JoinDate)
60 VALUES
61 (1, 1, '2025-01-09'),
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1 = CREATE DATABASE university_societies;
> B sys fa 2 » USE university_societies;
~ B university_societies 3 ® SHOW databases;
V-Tables 4 = DROP database university_societies;
Ny | EventAttendance 2 i i
6 = © CREATE TABLE if not exists Student (
»|_| Wemieehl 7 StudentID INT AUTO_INCREMENT PRIMARY KEY,
> [ Participation 8 StudentName VARCHAR(100) NOT NULL,
>H Societies 9 PhoneNumber VARCHAR(13) NOT NULL,
>H SocietyEvents 10 Course VARCHAR(100),
> B Student 11 YearGroup INT
g Views 12 )i :
13 = describe Student;
1] Stored Procedures
14 = INSERT INTO Student(StudentName, PhoneNumber, Course, YearGroup)
= Functions 15 VALUES
16 ('Alice Johnson', '1234567890', 'Computer Science','2'),
17 ('Bob Jones','2345678901"', 'History','1'),
18 ('Maria Davies', '3456789012', 'Biology"','3"'),
19 ('James Lewis','4567890123', 'Physics','2'),
20 ('Kim Wilson', '5678901234', 'Chemistry"','1"'),
2 ('Gerald Thompson', '6789012345"', 'Mathematics','3");
22
23 = CREATE INDEX idx_StudentName ON Student(StudentName);
24 = OPTIMIZE TABLE Student;
Object Info Session 25 = SELECT * FROM Student;
No object selected 26
27 » © CREATE TABLE if not exists Societies (
28 SocietyID INT AUTO_INCREMENT PRIMARY KEY,
29 SocietyName VARCHAR(100) NOT NULL,
30 SocietyDescription VARCHAR(500) NOT NULL,
31 FounderName VARCHAR(100) NOT NULL,
32 D
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Query Completed




