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1 . Database Schema.  
1.1 Entity Relationship Diagram. 

 

 

1.2 Generated Database Diagram from DBMS. 
 

 

 

 

 



 

2 SQL- Data Definition Language (DDL). 
2.1 Database Dictionary 
For database creation, we created 7 tables that follow our initial 3NF design in part 1B. The tables consist 
of Members, publishers, copies, books, loans, rooms, reservation. We assigned the character limit and 
datatypes according to the data expected to store in the database, for example: “Member_Gender” in 
Members table allow the input of 1 character which is ideal as the data will either be “M” or “F”. Another 
example is “Description” in Books table, we implemented such a datatype due to the descriptions being 
usually large in size. 

Regarding our foreign keys and primary keys, they will follow the same format that we previously 
implemented in the 3NF section in part 1B. The following tables will explain in detail. 

Members 

Member’s table contain the following data: (MemberID, Member_FirstName, Member_LastName, 
Member_Gender, Member_ContactInfo, MemberEmail, Member_Street, Member_City, 
Membership_Status) 

Primary Key: MemberID 

Alternate Keys: NULL 

Foreign Keys: NULL 

Attributes: 

Name Description Data type and length 

MemberID A primary key that uniquely 

identifies members. 

Integer 

Member_FirstName The first name of the member. Variable character (50) 

Member_LastName The last name of the member. Variable character (50) 

Member_Gender The member’s gender  

(either “M” or “F”). 

A single character (1) 

Member_ContactInfo The member’s contact 

information. 

Variable character (100) 

MemberEmail Email of member. Variable character (100) 

Member_Street Member street. Variable character (100) 

Member_City The city that the member 

resides in. 

Variable character (50) 

Membership_Status Current membership status. Variable character (20) 



 

 

Publishers 

Publisher’s table contain the following data: (PublisherID, Publisher_Name, Publisher_Street, 
Publisher_City) 

Primary Key: PublisherID 

Alternate Keys: NULL 

Foreign Keys: NULL 

Attributes: 

Name Description Data type and length 

PublisherID A primary key that uniquely 

identifies publishers. 

Integer 

Publisher_Name The name of the Publisher. Variable character (100) 

Publisher_Street Publisher street. Variable character (100) 

Publisher_City The city that the publisher 

resides in. 

Variable character (50) 

 

Copies 

Copies’ table contain the following data: (CopiesID, ISBN, Book_Status) 

Primary Key: MemberID 

Alternate Keys: NULL 

Foreign Keys: NULL 

Attributes: 

Name Description Data type and length 

CopiesID A primary key that uniquely 

identifies book copies. 

Integer 

ISBN A numeric commercial book 

identifier, example:  

(“978-1400031348”) 

Variable character (50) 

Book_Status The current status of the book. Variable character (20) 

 

 



 

Books 

Books’s table contain the following data: (BookID, ISBN, Editions, CopiesID, Author, Category Fine 
Daily Amount, Available_Loan, Book_genre, Book_category, Book_Title, PublisherID, Description) 

Primary Key: BookID 

Alternate Keys: NULL 

Foreign Keys: the "PublisherID" and the "CopiesID" columns act as foreign keys, referencing the 
primary key of the "Publisher" table and the "Copies" tables. 

Attributes: 

Name Description Data type and length 

BookID A primary key that uniquely 

identifies Books. 

Integer 

ISBN A numeric commercial book 

identifier, example:  

(“978-1400031348”) 

Variable character (50) 

Editions Identifies the edition of the 

book 

Integer 

CopiesID A foreign key that is linked to 

the copies table. 

Integer 

Author Information about the Author. Variable character (100) 

Category Fine Daily Amount This gives the daily fine to be 

paid if the book is overdue 

Decimal (10, 2) 

Available_Loan This Tells us if the book is 

available to loan or not 

Variable character (10) 

Book_genre This tells us the genre of the 

book, whether its horror, 

romance or comedy. 

Variable character (50) 

Book_category This tells us if the book is  

either yellow-tagged, red-tagged 

or green-tagged. 

Variable character (50) 

Book_Title This stores the book title 

information 

Variable character (100) 



PublisherID A foreign key that is linked to 

the publisher’s table. 

Integer 

Description This stores the description of 

the book. 

Text 

 

Loans 

Member’s table contain the following data: (LoanID, MemberID, BookID, Reservation_Date, 
Pickup_date, Return_date, Book_Status, Overdue_days) 

Primary Key: LoanID 

Alternate Keys: NULL 

Foreign Keys: the "MemberID" and the "BookID" columns serve as foreign keys, referencing the 
primary keys of the "Members" table and the "Books" tables. 

Attributes: 

Name Description Data type and length 

LoanID A primary key that uniquely 

identifies Loans. 

Integer 

MemberID A foreign key that is linked to 

the Members table. 

Integer 

BookID A foreign key that is linked to 

the Books table. 

Integer 

Reservation_Date This attribute stores the date 

when the member reserved the 

book. (can be Null) 

DATE 

Pickup_date This attribute stores the date 

when the member picks up the 

book from the library. (can be 

Null) 

DATE 

Return_date This attribute stores the date 

when the member returns the 

book. (can be Null) 

DATE 

Book_Status This tells us if the book is 

available to loan or not 

Variable character (20) 



Overdue_days This tells the number of 

overdue days. (can be Null) 

Variable character (20) 

 

 

Rooms 

Rooms table contains the following data: (RoomID, Room_Name) 

Primary Key: RoomID 

Alternate Keys: NULL 

Foreign Keys: NULL 

Attributes: 

Name Description Data type and length 

RoomID A primary key that uniquely 

identifies the Rooms. 

Integer 

Room_Name This slot saves the room names. Variable character (50) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Reservations 

Reservations table contain the following data: (ReservationID, MemberID, RoomID, Booking_Time, 
Room_reservation_date, Room_Status) 

Primary Key: ReservationID 

Alternate Keys: NULL 

Foreign Keys: the "MemberID" and the "RoomID" columns serve as foreign keys, referencing the 
primary keys of the "Members" table and the "Rooms" tables. 

Attributes: 

Name Description Data type and length 

ReservationID A primary key that uniquely 

identifies reservations. 

Integer 

Booking_Time The time the reservation was 

booked. 

DATETIME 

Room_reservation_date When the member is going to 

arrive to the reserved room. 

DATE 

Room_Status The status of the room (Booked, 

Confirmed, etc.) 

Variable character (20) 

MemberID A foreign key that is linked to 

the member’s table. 

Integer 

RoomID A foreign key that is linked to 

the room’s table. 

Integer 

 

 

 

 

 

 

 

 

 



2.2 Creating Database & Tables 
The steps we used to create the database tables involve, creating a database first, then using the database 
using the command “use ---” which ensures that all commands are directed to the respective database, 
then creating the tables using the “Create table -----” command as can be seen in the following tables: 

 

 
Figure 1: Creation of tables “Members”, “Publishers” and “Copies” 



 
Figure 2: Creation of tables “Books” and “Loans” 

 

 
Figure 3: Creation of tables  “Rooms” and “Reservations” 



2.3 Inserting data into the tables: 
The values in the database contain 16 member values and 16 publisher values each with their respective 
information. The tables also contain data regarding the existing rooms in the library and their availability, 
it also includes data regarding the information about the current books existing in the library and if they 
are out on loan or available to be sold. The table was viewed using the command “Select * from ---” The 
tables follow a 3NF format such as can be seen below. The Data was added into the tables using “Insert 
into” command as can be seen in the following tables: 

 

 

 
Figures 4,5: Inserting data into the table “Members” and the outcome 

 

 



 

 
Figures 6,7: Inserting data into the table “Publishers” and the outcome 

 



 
Figures 8,9: Inserting data into the table “Copies” and the outcome 

 



 
Figures 10,11: Inserting data into the table “Rooms” and the outcome 

 

 

 

 



 

 
Figures 12,13: Inserting data into the table “Books” and the outcome 



 

 
Figures 14,15: Inserting data into the table “Loans” and the outcome 



 

 
Figures 16,17: Inserting data into the table “Reservations” and the outcome 

 



3  SQL-Data Manipulation Language (DML). 
3.1   Q1: List all the book names, descriptions, category name and category 

description that are currently not on loan and available for loan. The 
results are sorted in alphabetical order of book name.   

 

 

 

This query retrieves the titles, descriptions, category names, and category descriptions of books 
that are currently available for loan and not on loan. It selects these fields from the Books table 
and joins with the ‘Copies’ table to check the book status. The ‘WHERE’ clause ensures that 
only books marked as available for loan and not currently on loan are included. Finally, the 
results are sorted alphabetically by book title. 



3.2   Q2: Display the active members and list of books they have borrowed in 
year 2023. The result must consist of members’ first name, last name, book 
name, and the borrow date. Sort the result by borrow date in ascending order. 

 

 

 

This query retrieves a list of active members who borrowed books in 2023, including their first 
and last names, the title of the book, and the borrow date. The results are ordered by the borrow 
date in ascending order. The query joins the ‘Members’, ‘Loans’, and ‘Books’ tables based on 
‘MemberID’ and ‘BookID’. 

 

 

 

 

 



3.3   Q3:  Show members who had paid overdue more than 2 times. The 
results must consist of their first name, last name, contact number, 
number of overdue, and total due amount. 

 

 

 

This query retrieves the first name, last name, and contact information of members who have had 
books overdue more than two times. It counts the number of overdue books for each member and 
filters the result to only include members with more than two overdue books. 

 

 

 

 

 

 

 

 

 

 

 

 



3.4   Q4: Display the name and description of the book borrowed most in each 
tag color. Sort the result by tag color in descending order. 

 

 

 

This query uses a Common Table Expression (CTE) to find the most borrowed book in each tag 
color. It counts the number of loans for each book and uses ‘ROW_NUMBER’ to rank the 
books within each category. The outer query selects the top-ranked (most borrowed) book in 
each category and sorts the results by tag color in descending order. 

 

 

 

 

 



3.5   Q5: Show the genre which has the greatest number of books. 
 

 

 

This query aims to identify the genre with the highest number of books in the database. It 
achieves this by counting the number of books for each genre using the ‘COUNT (*)’ function 
along with grouping by the ‘Book_genre’ column. The ‘TOP 1’ clause ensures that only the 
genre with the highest count is returned. Finally, the results are sorted in descending order of 
book count using ‘ORDER BY ‘COUNT (*)’ DESC’. 

 

 

3.6   Q6: Show the total number of books reserved in year 2023. 
 

 

       

 

This query calculates the total number of books reserved in the year 2023. It counts the distinct 
book IDs from the ‘Loans’ table, joined with the ‘Books’ table, where the reservation date falls 
within the year 2023. This ensures that only reservations made in 2023 are counted. 
 
 
 



3.7   Q7: Show the publisher whose books are least-in-quantity for yellow 
tagged books. 

 

 

 

 

This query is designed to find the publisher who has the lowest number of books with a yellow 
tag in the database. It starts by joining the ‘Books’ and ‘Publishers’ tables on the ‘PublisherID’ 
column to link each book with its publisher. Then, it filters the books to include only those with 
the genre Yellow. Next, it groups the results by the publishers name and counts the number of 
books for each publisher. ‘The TOP 1’ clause ensures that only the publisher with the fewest 
yellow-tagged books is returned. Finally, the results are sorted in ascending order of the count of 
yellow-tagged books using ‘ORDER BY ‘COUNT (*)’ ASC’. 
 
 
 
 
 
 
 
 
 
 
 
 
 



3.8   Q8: Show the number of books written by each author, sort the result 
according to book count (author with most books sorted on top). 

 

 

 

 

This query displays the number of books written by each author, sorted by the book count in 
descending order. It selects the author and counts the number of books for each author from the 
‘Books’ table, grouping by author. The results are then ordered by the number of books each 
author has written. 



3.9   Q9: Display the name and contact number of member(s) who had at least 
borrowed book under genre ‘fantasy’ once. 

 

 

 

This query lists the names and contact numbers of members who have borrowed at least one 
book in the fantasy genre. It selects distinct member names and contact details by joining the 
‘Loans’, ‘Members’, and ‘Books’ tables, with a ‘WHERE’ clause filtering for books in the 
fantasy genre. 

 
 
 
 
 
 
 
 
 
 

 
 



 
3.10  Q10: Show books that cost more than RM50. Result should show name 

of the book, description, publisher name and publisher address. 
 

 

 

 

This query retrieves books that cost more than RM50, displaying the book name, description, 
publisher name, and publisher address. It joins the ‘Books’ table with the ‘Publishers’ table and 
uses a ‘WHERE’ clause to filter books whose daily fine amount exceeds RM50. The selected 
fields include the book title, description, publisher name, and address details. 

 

 

 

 

 

 

 

 

 

 

 



Work Matrix. 
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COLIN 
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Total 

2 d) Database 
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50% 

 
50% 100% 

2 e) SQL-Data 
Definition 
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2 f) SQL-Data 
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Language 
(DML) 

50% 
 

50% 
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