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ABSTRACT
Nowadays, universities are confronted with the challenge of managing expanding data within their
campuses. To address this issue, there has been a proposal to reconsider the transition from relational

databases to NoSQL databases, aiming to support the growing trend of data expansion. Consequently, this

study examines the database management methodologies of MySQL and MongoDB software within the context
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of student-related information. The research objectives are twofold: (1) to evaluate the response time of complex
queries and the flexibility in schema development between MySQL, a relational database management
software, and MongoDB, a NoSQL database management software; (2) to conduct a comparative analysis
between relational database management and NoSQL databases. Experimental findings indicate that MongoDB
demonstrates quicker query response times and greater schema development flexibility compared to MySQL.
Nevertheless, investigations suggest that adopting NoSQL databases as a replacement for the current database
system in the case study is not feasible due to the observed irregular data growth patterns. However, the
researcher recognizes the potential benefits of employing NoSQL data management for capturing data that
may lead to substantial data volumes, such as internet usage data of both staff and students. The outcomes
of this experiment will be presented to administrators to guide further enhancements in the university's database

infrastructure.
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{ “_id": Objectld(“uniqueldentifier’), “student_id”: “61xxxxxxx”, “personal_info”: { “first_name”: “Nattawut’, “last_name”:
“Meemak’”, “date_of_birth”: “2005-01-01", “address”: { “street”: “123 Main St’, “city”: “Cityville”, “state”: “State”, “zip_code”:
“12345, “contact”: { “email”: “nattawut@example.com”, “phone”: “+1234567890” } }, “registration”: { “registration_date”:
“2022-01-01”, “subject_id": [‘665xxxx”, “412xxxx”", “335xxxx"] ,“library_activities”: { “borrowed_books”: [{“book_id": “BK001”,
“borrow_date”: “2022-02-15" }, { “book_id":“BK002", “borrow_date”: “2022-03-01" }], “returned_books”: [{“book_id":
“B001”,“return_date™: “2022-03-10", “late_fee”: O0}]}, “student_activities” {* student_activity id”: [*A001”, “A0077]“
event_date”: [2022-08-20" , “2022-08-25" } }
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student_activity_id char student_id char —\_ library_activity id  char

student_id char first_name varchar student_id char
event_date date last_name varchar book_id varchar
date_of birth  date borrow_date date
registration street varchar return_date date
subject_id char city varchar late_fee decimal
student_id char e state varchar
registration_date  date Zip_code varchar
grade decimal email varchar
phone varchar
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SELECT s.student_id, s.first_name, s.last_name, r.grade, COUNT(la.library_activity_id) AS num_library_activities,
COUNT(sa.student_activity_id) AS num_student_activiies FROM students s LEFT JOIN registration r ON
s.student_id = r.student_id LEFT JOIN libraryactivities la ON s.student_id = la.student_id LEFT JOIN
studentactivities sa ON s.student_id = sa.student_id WHERE s.date_of_birth BETWEEN '2003-01-01' AND '2005-
12-31' GROUP BY s.student_id, s.first_name, s.last_name, r.grade;
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db.student_activity.aggregate([{ $match: {"personal_info.date_of birth": {$gte: "2003-01-01",$lte: "2005-
12-31"} 3}, {$group: {_id: { student_id: "$student_id", first_name: "$personal_info.first_name",
last_name: "$personal_info.last_ name", grade: "$registration.grade" }, num_library_activities: { $sum: {
$cond: [{ $gt: ["$library_activities", 0] }, 1, 0] } }, num_student_activities: { $sum: { $cond: [{ $gt:
["$student_activites", 0]}, 1,01} } }} 1)
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