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Smart Library Book Reservation System
1. Introduction
University libraries are important for students because they provide books, computers, and study spaces. However, many students cannot borrow the books they need because the books are already borrowed by other students. This can affect assignment deadlines and exam preparation. A smart library book reservation system can help students reserve books online and receive notifications when they become available. This report explains the problem, identifies the requirements and constraints, proposes a solution, and demonstrates the solution using an IPO chart, MoSCoW requirements, variables, flowchart, and pseudocode.

2. Problem Deconstruction
Many students visit the library only to find that the required book is unavailable. They may waste time searching for books or waiting in long queues. Some students borrow books for longer than expected, making it difficult for others to access them.
The problem can be divided into smaller tasks:
· Collect the student's book request.
· Check whether the book is available.
· Reserve the book if it is unavailable.
· Notify the student when the book is returned.
· Allow the student to collect the book before the reservation expires.

IPO Chart

	Input
	Process
	Output

	Student ID
	Check library database
	Book availability

	Book title
	Search requested book
	Reservation confirmation

	Book ID
	Check borrowing status
	Collection date

	Reservation request
	Reserve book
	Notification message



MoSCoW Requirements
Must Have
· Search for books.
· Check book availability.
· Reserve unavailable books.
· Notify students when books are available.
Should Have
· Show expected return date.
· Allow reservation cancellation.
Could Have
· Mobile notifications.
· Book recommendations.
Won't Have
· AI book suggestions.
· Voice search.

Variables

	Variable
	Description
	Type

	studentID
	Student identification number
	Integer

	bookTitle
	Name of the requested book
	String

	bookAvailable
	Shows whether the book is available
	Boolean

	reservationStatus
	Reservation result
	Boolean

	returnDate
	Expected return date
	Date



Constraints
The system has some limitations:
· Students must have a valid library account.
· Reserved books must be collected within a limited time.
· The system depends on accurate library records.
· Internet access is required for online reservations.

3. Proposed Solution
The proposed solution is a Smart Library Book Reservation System.
The system allows students to search for books online before visiting the library. If the book is available, the student can borrow it immediately. If the book is unavailable, the student can reserve it. Once the book is returned, the system automatically sends a notification to the next student waiting.

Step 1: Search for a Book
The student enters the book title or ID into the system.

Step 2: Check Availability
The system searches the library database to see if the book is available.

Step 3: Reserve the Book
If the book is unavailable, the system places the student in the reservation queue.

Step 4: Notify the Student
When the book is returned, the system sends a notification to the student.

Step 5: Collect the Book
The student visits the library and collects the reserved book before the reservation expires.








Flowchart (Text Version)
START
   |
Enter Book Title
   |
Search Library
   |
Book Available?
 /        \
Yes        No
 |          |
Borrow    Reserve Book
 |          |
Issue     Wait
Book        |
 |      Book Returned?
 |          |
 |        Yes
 |          |
Notify Student
 |
Collect Book
 |
END

Flowchart Explanation
The flowchart begins when the student searches for a book. The system checks whether the book is available. If it is available, the student borrows the book immediately. If the book is unavailable, the student reserves it. After the book is returned, the system sends a notification to the student, who can then collect the book.

3.3 Pseudocode
START
 
DISPLAY "Enter Book Title"
INPUT BookTitle
 
SEARCH Library Database
 
IF Book Available THEN
 
    DISPLAY "Book Available"
    DISPLAY "Borrow Book"
 
ELSE
 
    DISPLAY "Book Not Available"
    DISPLAY "Reservation Created"
 
ENDIF
 
DISPLAY "Notification Sent"
 
END

Pseudocode Explanation
The pseudocode begins by asking the student to enter the book title. The system searches the library database. If the book is available, it allows the student to borrow it. Otherwise, it creates a reservation and sends a notification when the book becomes available.

Reflection and Justification
Several problem-solving techniques were used to develop this solution.
Decomposition was used to divide the problem into smaller tasks such as searching for books, checking availability, creating reservations, and sending notifications.
Abstraction was used by focusing only on the important information needed, including the book title, student ID, availability, and reservation status.
The IPO chart, flowchart, and pseudocode helped explain the solution clearly and logically.
The system is useful because it reduces waiting time, improves access to library resources, and helps students obtain books more efficiently.
However, there are some limitations. The system relies on accurate library records, students must collect reserved books on time, and internet access is required.
In the future, the system could include mobile notifications, QR code collection, and personalised book recommendations.

Conclusion
This report examined the problem of students being unable to access library books when they are already borrowed. A Smart Library Book Reservation System was proposed to solve this issue.
The system searches for books, checks availability, creates reservations, and notifies students when books become available. This helps reduce waiting times, improves library services, and supports students with their studies.
Although the system has some limitations, it provides a simple, practical, and effective solution for managing library book reservations.









































