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1.0 Introduction 

Brickfields Kuala Lumpur Community Library had a manual system to manage data and 

procedures for the three users: members, librarians, and system administrators. This system 

caused several problems. For instance, it was vulnerable to human errors. While operating the 

library, the users could make mistakes, that could affect other procedures like book loaning. 

However, with an automated system, equipped with validations, recording data and running a 

huge library could be more efficient, rapid, and less prone to errors. Additionally, although 

installing an automated system can be costly due to the initial investment in equipment, it could 

increase efficiency and reduce manpower needed to function, reducing expenses over time. 

Therefore, compared to the manual system, the automated one is better for the smooth running 

of the library, and it would also give it a modern touch. 

Our team was approached to create this Python-based automated system. Processes like 

returning books, members’ registration, staff registration, and others would be automated. 

Validations and other functionalities are implemented in the system, to ensure effective 

management and boost overall efficiency and accuracy. 
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2.0 Assumptions 

• All payments for overdue return fee are made in Malaysian Ringgit (RM) and on a 

number of days overdue basis, as shown below: 

 

Days 

 

Fee (RM) 

1 day 

 

2.00 

2 days 

 

3.00 

3 days 

 

4.00 

4 days 

 

5.00 

5 days 

 

6.00 

More than 5 days 

 

10.00 

 

• There are three primary users, namely, Library Member (Non-Staff), Librarian (Staff), 

and System Administrator (Staff). Each will have their respective menu page that they 

can access with their given IDs, email addresses, and passwords. This also promotes 

access control, preventing users from accessing unauthorised data. 

 

• IDs for the users and books are random but unique. Member ID is in the “MEMnnnn” 

format, Librarians ID, “LIBnnnn”, Book ID, “Bnnnn”, where n represents a digit. 

 

 

• Only system administrators can edit members’ information and so only they can process 

payment of overdue return fees of members. 
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• Librarians can add new books into the catalogue, view existing books, search specific 

book, on request by members or to edit book information, and they can also remove 

books from the catalogue, if ever they are outdated or damaged. Librarians are also the 

one responsible for loaning books to members. 

 

• Members can process their handing in borrowed books, search books, view their 

personal profile by themselves. 

 

• Members can borrow up to five books. 

 

• When a member makes a payment, the librarian will edit this information in the system. 

 

• There is only 1 Super Admin Account, which the System Administrators can access. 

They would usually need to type in ‘admin’ as their username and password (code) 

change every hour, and only the administrators can access an authenticator application. 

For the simplicity of this system, the code is assigned as ‘12546’. 

 

• System Administrators can manage members’ accounts, that is, they can add new 

members’ information, view all members’ information, search member information, 

edit member information, and remove members from the system. 

 

• System Administrators can also manage librarians’ accounts, that is they can add new 

librarians’ information, view all librarians’ information, search librarian information, 

edit librarian information, and remove librarians from the system. 

 

 

• Data are stored in text files. 

 

• There are four files being used, namely, “MemberBorrowedBooksInfo.txt”, 

“availablebooks.txt”, “BookList.txt”, “librarians.txt”, “members.txt”. 

 

 

• Books borrowed should be returned within one week. 
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3.0 Structure Diagram 

Here is a breakdown of the program: 
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4.0 Design of the program (Pseudocode) 

4.1 Member User 

 4.1.1Member Login 
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4.1.2 Password Validation 
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4.1.3 Contact Number Validation 
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4.1.4 Member ID Randomising 
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4.1.5 Email Address Existence check 
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4.1.6 Member Sign Up 
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4.1.7 Display members’ borrowed books List 
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4.1.8 Loading File function 

 

 

 

 

4.1.9 Saving and Storing Updated File Function 
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4.1.10 Return Book Function 
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4.1.11 Payment Function 
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4.1.12 Book ID Validation Function 

 

4.1.13 Updating members’ profile function 
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4.1.14 Displaying available Books list 
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4.1.15 Members’ menu 
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4.2 Librarian User 

4.2.1 Librarian Login 
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4.2.2 Book ID Randomising 
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4.2.3 Add new book to existing book lists 
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4.2.4 View Book List Function 
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4.2.5 Search specific book from book list 
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4.2.6 Edit book information from book list 
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4.2.7 Remove specific book from book list 
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4.2.8 Validating Member ID 
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4.2.9 Processing a book loan 
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4.2.10 Librarians’ menu 
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4.3 System Administrator User 
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4.3.1 Add new librarian or new member to existing list 
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4.3.2 Go Back Function 

 

 

4.3.3 Display members’ list 
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4.3.4 Search specific member from existing list 
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4.3.5 Edit specific member’s information from existing list 
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4.3.6 Remove specific member from existing list 
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4.3.7 Managing members Function (Menu to manage members) 
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4.3.8 Randomising Librarian ID 

 

4.3.9 Display Librarians’ list 
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4.3.10 Search specific librarian’s information 
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4.3.11 Edit specific librarian’s information 
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4.3.12 Remove specific librarian from existing list 
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4.3.13 Managing librarians function (Menu to manage librarians) 
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4.3.14 Admin login 
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4.3.15 Admin Menu  
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4.3.16 Show admin menu function 
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4.4 Main Menu for Brickfields Kuala Lumpur Community Library 
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5.0 Programs’ Source Code 

5.1 Implementation 

5.1.1 Member User 

5.1.1.1 Member Login 

MemID is declared as a global variable as it will be used in other functions. Once a 

member has logged in or signed up, the system will assign its respective ID to MemID. 

Members who want to log in will need to input their email address and password. They 

will get only three attempts to log in, after these 3 chances, the login will fail, and they 

will leave the member menu. The user email address and password will be compared 

to each email address and password stored in the file. If they match, the login will be 

successful.  

The member’s ID will also be stored in the global variable, MemID. 

Exception handling is also implemented, if the members.txt file cannot open, it will 

simply print out an error message. 
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5.1.1.2 Password Validation 

 

 

The system will import the re module. Python has a built-in package called re, which work 

with Regular Expressions, that is, a sequence of characters that forms a search pattern. It will 

check if a string contains the specified search pattern. 

In this case it will check if the password entered has characters between, A-Z, a-z, digit 

numbers, and other special characters like @, #, $, %, and others. It does so to ensure that 

members have a strong password to log in, keeping their account secure from unwanted 

breaches. 

The credentials for a strong password are at least 1 Uppercase letter, at least 1 special, at least 

1 digit and at least 1 lowercase letter. 
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5.1.1.3 Contact Number Validation 

 

 

This function will ensure that the contact number entered by the user has the same length as 

the “+60 nn nnnn nnnn” format, where n represents any number. It is assumed that no one has 

a duplicate number practically, so no need for a uniqueness check. The Length of the contact 

number, however, should be 16. Any input, exceeding 16 or below will be rejected. This 

function applies a length check on the contact number. 
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5.1.1.4 Member ID Randomising 

 

 

 

This function will generate random four digits numbers and attached to ‘MEM’ to create the 

member ID. Then, each IDs are compared with the one generated to ensure that there is no 

repeated member ID.  
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5.1.1.5 Email Address Existence check 

 

The check_existing_user function will check whether the email address entered by the member 

already exists. If so, instead of signing up, the member will need to log in. Moreover, it is also 

used when an administrator is adding a new member to the system, so as not to add data that 

already exists. Since the member ID is generated by the system, the latter cannot be used for 

this check, and the others, Names may tend to repeat, Contact Number tends to change a lot. 

Hence, the email address is best for this check. 
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5.1.1.6 Member Sign Up 

 

 

The SignUp () function will make members enter their details, and the other functions 

explained above are used to verify and validate the details entered, ensuring that they are 

relevant. Then, the new member’s data is appended in the members.txt file. 
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5.1.1.7 Display members’ borrowed books List 

 

 

This function will display the book ID of books borrowed by a member, the return due date, 

overdue fees, and the payment status of the member. With the Book ID found in 

the MembersBorrowedBooksInfo.txt file, the details of the book itself, like author, title, 

and publisher, are also displayed to the member, from the BookList.txt file. 
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5.1.1.8 Loading File function 

 

This function will load data of a specific file as a list when it is called. 

 

5.1.1.9 Saving and Storing Updated File Function 

 

This function will save data found in variable ‘books’, in any text file, found in variable 

‘file_name’. 
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5.1.1.10 Return Book Function 
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This function will allow members to return books by themselves. They will need to input their 

member ID and the Book ID of the borrowed book. Then, the system would verify if the data 

inputted match the data found in MembersBorrowedBooksInfo.txt. If so, the row of the 

member details in the MembersBorrowedBooksInfo.txt is deleted and the Book ID along with 

the book’s details, derived from the BookList.txt, is appended to the availablebooks.txt file, 

since now the book is available for others to borrow. 
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5.1.1.11 Payment Function 

 

 

This function will inform members if they have any pending fees and the amount that they need 

to pay. They will need to contact a librarian, as system administrators are generally in offices, 

and then they will inform the system administrators to process the payment. When the payment 

is processed, overdue fees is set to zero and payment status is set to “- “. 



CT108-3-1-PYP-0723 (PYTHON PROGRAMMING) 

 

61 

 

5.1.1.12 Book ID Validation Function 

 

 

This function will check if Book ID entered exist in the system. It will return ‘True’ if so, 

otherwise it will return ‘False’. 
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5.1.1.13 Updating members’ profile function 

 

The UpdateProfile () function will call the return_book () function and payment () function. 

Before assigning Book ID to the return_book () function, it will verify whether the BookID 

exists in the system. If not, it will inform the member that the Book ID is incorrect. 

 

5.1.1.14 Displaying available Books list 

 

This function will print all the books available in the library and it will also display those that 

are not lent, available to be borrowed. 



CT108-3-1-PYP-0723 (PYTHON PROGRAMMING) 

 

63 

 

5.1.1.15 Members’ menu 
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This is the members’ menu, which will allow them to login, sign up, return books, view 

Booklist, pay their overdue fees, view their profile and obviously log out of the system, once 

they are done. 

 

5.1.2.0 Librarian User 

5.1.2.1 Librarian Login 

 

 



CT108-3-1-PYP-0723 (PYTHON PROGRAMMING) 

 

65 

 

 

This function will prompt librarian to input their ID and password within three attempts. If 

those details are found in the librarians.txt file, Login is successful, otherwise it failed. If login 

is failed, the librarian will exit the menu. Exception handling is also implemented, so if the 

system cannot open the librarian.txt file, it will output a message informing the user that the 

file cannot be found. 

 

5.1.2.2 Book ID Randomising 

 

Random four-digit numbers are generated and attached to ‘B’ to create the Book ID. The system 

will ensure that the ID generated is unique by carrying out an existence check. 
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5.1.2.3 Add new book to existing book lists 

 

 

This function will allow the librarian to add new books in the BookList.txt file. The user will 

have to, compulsorily, enter the details of the book like the title, author, and others. The book 

ID is generated automatically by calling the generate_unique_book_id () function. If the book 

has an identical title in the BookList.txt file, it is assumed that the book already exists, so the 

program will output an error message. If book details are successfully appended in the 

BookList.txt file, the availablebooks.txt file will also be updated. 



CT108-3-1-PYP-0723 (PYTHON PROGRAMMING) 

 

67 

 

5.1.2.4 View Book List Function 

 

This will allow librarian to view all the books and available books in the library 

5.1.2.5 Search specific book from book list 
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To search for a specific book, the librarian can enter either the Book ID or the Book Title. If 

book is found in the system, its details are displayed else an error message will be outputted to 

inform the librarian that the book is not found. 

5.1.2.6 Edit book information from book list 
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This function will allow the librarian to edit any book’s details and update the BookList.txt and 

availablebooks.txt file correspondingly. The user can update the title, author, and publisher of 

the book. If he wishes to edit only one item, it will leave a blank space for the items he does 

not wish to change. 

5.1.2.7 Remove specific book from book list 
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The librarian will need to input the Book ID of the book he wishes to remove. If the book is 

currently borrowed by a member, the book cannot be removed, only books in the 

availablebooks.txt file can be removed. 

5.1.2.8 Validating Member ID 

 

This function will ensure that the member ID entered exists in the system. If it does not exist, 

it will return Boolean value ‘False’. 
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5.1.2.9 Processing a book loan 
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The librarian will need to input the Book ID and the Member ID, and the system will verify if 

they exist in the system. If not, it will output an error message until the librarian inputs valid 

IDs. If the member has already borrowed 5 books, the loaning process cannot be fulfilled. If 

all the criteria to loan a book are met, the function will execute successfully and the Due Date 

will be set to be a week from the current date, fees will be set as 0, and payment status as ‘- ‘. 

MembersBorrowedBooksInfo.txt file and availablebooks.txt file is updated accordingly. 

5.1.2.10 Librarians’ menu 
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This function will allow the librarian to login, sign up, add a new book, edit book information, 

search for a book, remove a book from an existing file, view all the books, loan a book, and 

logout if his task is done. This process is continuous unless the librarian chooses to exit. 
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5.1.3 System Administrator User 

5.1.3.1 Add new librarian or new member to existing list 
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This function will allow the admin to add new librarian or new member (user type). All the 

details are validated before updating the file. 

5.1.3.2 Go Back Function 

 

This function will prompt the user to go back to the main menu or exit the system. 

5.1.3.3 Display members’ list 
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This function will allow the administrator to view all the members, like previous 

functions. 

5.1.3.4 Search specific member from existing list 

 

This function will allow the administrator to search for a specific member, similar to 

previous functions 
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5.1.3.5 Edit specific member’s information from existing list 

 

 

This function will allow the administrator to edit specific members’ information, similar 

to previous functions 
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5.1.3.6 Remove specific member from existing list 

 

 

This function will allow the administrator to remove specific members, similar to 

previous functions. 
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5.1.3.7 Managing members Function (Menu to manage members) 

 

 

This function will allow the admin to view all the members, add new members, search 

for a specific member, edit members’ information, remove members and return to 

admin menu. The function is continuous until the administrator wishes to leave. 

 

5.1.3.8 Randomising Librarian ID 

 

Random four-digit numbers are generated and attached to ‘LIB’ to automate generation 

of unique librarian ID. 
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5.1.3.9 Display Librarians’ list 

 

This will allow administrator to view all the librarians, similar to previous codes. 

 

5.1.3.10 Search specific librarian’s information 

 

 



CT108-3-1-PYP-0723 (PYTHON PROGRAMMING) 

 

81 

 

This will allow the administrator to search for specific librarians’ information. 

5.1.3.11 Edit specific librarian’s information 

 

 

 

This will allow the administrator to edit librarians’ information. 
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5.1.3.12 Remove specific librarian from existing list 

 

 

This will allow the administrator to remove librarians. 
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5.1.3.13 Managing librarians function (Menu to manage librarians) 

 

 

This is menu for admin to manage librarians, like, viewing all librarians, adding new 

librarians, searching a specific librarian, editing a librarian information, removing a 

librarian from the text file and return to admin menu. This function is continuous unless 

the system administrator chooses to exit. 
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5.1.3.14 Admin login 

 

This function will allow system administrators to log in to the system by inputting their 

username and, changing code, within three attempts. If Login fails, they will exit the 

system, else they will be authorised to continue their job. 

5.1.3.15 Admin Menu  
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The admin_menu () will provide system administrators the option to manage members 

or librarians or logout after completing their task. 

5.1.3.16 Show admin menu function 

 

This function will allow administrators to login or exit and return to main menu. 

5.1.4 Main Menu for Brickfields Kuala Lumpur Community Library 
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The menu function is first function that will be executed, and it is being called at line 1556. 

This function will provide the interface for the user to enter as non-staff, if he is a library 

member, or as Staff, if he is either a librarian or system administrator. Then, based on their 

validated choices, the user will enter the member menu, librarian menu or admin menu. This 

process is continuous until the user chooses to exit. 

5.1.5 Data Storage 

5.1.5.1 “MemberBorrowedBooksInfo.txt” file 
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This file will store members details about their borrowed book, overdue fees, due date 

and payment status. 

5.1.5.2 “availablebooks.txt” file 

 

This file will store data about all books that are not lent to members and that are 

available to be borrowed. 

5.1.5.3 “BookList.txt” file 

 

This file will store all the books that are in the library, regardless of their availability 

status. 

5.1.5.4 “librarians.txt” file 

 

This file will store all the data about the librarians. 
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5.1.5.5 “members.txt” file 

 

 This file will store data about library members. 
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6.0 Sample Input and Output 

6.1 member 

 

Upon running the code, there is a welcome message and a message prompting the user to 

continue browsing or exit the system. 

 

 

If the user enters yes, the latter will enter a menu asking about the purpose of their visit, either 

as Staff (librarian, or system administrator) or Non-Staff (library Member) 

 

 

Here, the user is exiting the system. 
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The user has only two choices, if he enters a wrong input, he will have to continue enter his 

choice until the correct input (1/2) is entered. 

 

 

If the user chooses one, he is most probably a library member, and hence, he will enter the main 

menu and where the member menu will be called. In this case, the user has chosen the exit and 

hence, he is at the interface where he was initially. 
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Here the user has chosen to continue and has opted to login. Upon entering the correct email 

address and password, she has access to member menu. 

 

However, if she wrongly inputs her email address, in this case, instead of @yahoo.com, she 

has entered @gmail .com and has also wrongly entered her password. After exhausting her 

attempts, login has failed, and she is back at the initial interface. 
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Here are other examples of successful logins. 
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After a successful login, joker Cartel wishes to view details about his borrowed list. From this 

example, we can see that he has borrowed Cold River Book, with Book ID, B2004, and he is 

supposed to return it by 10th November. Currently, he has zero fees pending. 
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Here, the user named Diana needs to sign up. She cannot leave any empty fields, so she is 

prompted to continue fill up her last name, until there is data present. The contact number was 

also incorrect at first, it was too long. Her initial password was not strong enough. After 

entering valid information, signing up was successful. 

 

Her data was stored in members.txt file. Despite having written her name in lowercase, the 

system, using capitalise (), in-built function, has stored it as ‘Diana’.  
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An existing member was trying to sign up. After entering her email address that was already in 

the system, she was prompted to login, instead of signing in. Here, login has failed after 3 

attempts. 
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Here Janes managed to login successfully, instead of signing up and she has entered the member 

menu.  
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Joker wanted to return his book. He successfully returned the book with Book ID, B2004. 

 

 

His data was deleted in the MemberBorrowedBooksInfo.txt and the book was made available 

again in availablebooks.txt. 
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Shukri wanted to return her book, with Book ID, “B0003” 

 

 

Since she had borrowed more than one book, only B003 is eliminated in her record. The book 

is made available again in availablebooks.txt. 
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Janes did not have any books borrowed, hence she could not return the book, ‘B0003’. 
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A book with Book ID B8521 did not exist in the system, that’s why an error message was 

displayed. Grace did not have any borrowed book, and so, she could not return the book with 

book ID, B2004. 
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Aseel opted to update her profile. 
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She had a pending overdue fee of RM 15. The payment would be processed after the librarian 

and administrator’s intervention. 
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Another user had 0 overdue fee. 
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Diana did not have any borrowed book record in the system, and thus, no payment to be 

processed. 



CT108-3-1-PYP-0723 (PYTHON PROGRAMMING) 

 

106 

 

 

Emily opt to search for new book. 
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Existing books and books available to be borrowed are displayed. 
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Emily chose to log out. 

The ‘logging out’ message is printed. 
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6.2 Librarian 

 

The librarian needs to input the correct Librarian ID and password to successfully login. 

 

 



CT108-3-1-PYP-0723 (PYTHON PROGRAMMING) 

 

111 

 

 

He chose to enter the librarian menu and add a new book. After entering the book’s details, it 

was appended in the BookList.txt and availablebooks.txt files, with Book ID B6188. 
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The librarian can also view the books in the system by entering the 2nd option. 
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The librarian can also view the books in the system by entering the 2nd option. 
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He can also search for specific books by opting for the 3rd option. He can search the book either 

by entering the ID or Book Title. Then the book’s details are displayed. 
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He can also edit the book’s information by entering the Book ID. After choosing to save the 

changes the book’s details are modified in the BookList.txt and availablebooks.txt files. 
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He also removed the book with Book ID B0003. 
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With the 6th option, the librarian has lent the book with Book ID, B6188, to member with 

member ID, MEM7250 
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By choosing the 7th option, the librarian can log out. The ‘logging out’ message is printed. 

 

Here are the files after the librarian has made those changes: 
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6.3 Remove book validation 
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The librarian cannot remove a book that a member has borrowed. That’s why that message is 

displayed. 

 

Member with member ID, MEM0007, already has 5 books. So, she cannot borrow more. 
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The librarian has successfully removed book with Book ID B2004. 

 

Here are the files after the modifications: 
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6.4 Search by title 
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The Librarian can also search for book by their title. Here, the librarian searched the book titled, 

“After we collided”. The details of the book is also displayed.  

6.5 Add book validation 

 

The librarian cannot add books the already exists in the system. The system will detect this, if 

two books have identical titles. 
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6.6 System admin 

 

System administrator will enter the username, “admin”, and password, “12546” to log in. Only 

after entering correct username and password, the administrator can successfully login. 
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By choosing the first option, to manage members, the administrator will enter the manage 

member menu. Here, he chose to view all the members. The members’ list from members.txt 

is displayed. 
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With the 2nd option, the administrator can add new members.  Here, he has entered data of an 

existing member. Hence, an error message is displayed. 
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He can also add validated data of new members. A member ID is automatically assigned to the 

member. 
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He can also search for specific members by entering the Member ID. 

If correct ID is entered, the data about that specific member is displayed. Here, data about 

Emily Cooper is displayed. He can also search for members by their email address. 
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Here, the administrator entered an ID that does not exist in the system, so, an error message is 

displayed. 
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The administrator entered the email address of a member, and her data is displayed on the 

screen. 
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He can also edit information about the member in the system. Here, Joe’s data was successfully 

edited and stored in the file. 
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With option 5, members can be removed from the system. He first successfully removed the 

member with ID, MEM0046. Then, he entered the email address of a member which was not 

found. Here in the file, the email address was stored as Swankiipaki@gmail.com, which is not 

in lowercase. Hence, the system cannot recognise this data. 

mailto:Swankiipaki@gmail.com
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Joker Cartel was successfully removed from the system be entering his email address. 
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In the librarian management system, with option one, the administrator can view all librarians. 
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With option two, new librarian, named Ganesh Chaturvedi was added. His data was stored in 

the librarians.txt file. Then the administrator chose to exit. 
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He logged in again. 
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He searched librarian with librarian ID, LIB1001. Liam’s details was displayed on the screen. 
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He also searched librarian, Ganesh, with his email address. 
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Liam’s email address was edited and successfully stored in the librarians.txt file. 
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Here, the administrator removed the librarian with librarian ID, LIB1002. 
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The administrator exited the manage librarian menu and entered the admin menu. 

 

He logged out of the admin menu and exited the Admin Management System, with the 

“Logging out” and “Exiting…” messages printed. 
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7.0 Conclusion 

With the automated system, Brickfields KL Library Management System is now more 

innovative and efficient. Our team developed this system for the optimal operation of 

Brickfields KL Community Library.  Members can efficiently return their borrowed books, 

manage their payments, view books in the system, and update their profiles. Librarians can also 

update details about the books in the system, more accurately. System administrators can also 

efficiently manage the librarians’ and the members’ details. 

Moreover, the library can benefit from reduced manual errors will and many more. This project 

really emphasises the importance of Python in problem solving. 
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8.0 Workload Matrix 

Component ASEEL M. H. 

SANAD  

(TP080667) 

SARA 

ELWALID 

HASSAN 

FAGIR  

(TP078376) 

MAANVI 

GOORBIN  

 (TP081121) 

SHUKRI 

DAHIR 

AHMED  

(TP073809) 

Total 

System Development 

g) System 

Administrator 

25% 25% 25% 25% 100% 

g) Librarian 25% 25%        25% 25% 100% 

g) Library 

Member 

25% 25% 25% 25% 100% 

Documentation 

g) In t r o d u c t i o n  

and 

assumptions 

 

25% 

 

25% 

 

      25% 

 

25% 

100% 

g) Design 

(Pseudocode 

or Flowchart) 

 

25% 

 

25% 

 

25% 

 

25% 

100% 

g) Program 

Source Code 

with 

Explanation 

 

         25% 

 

          25% 

 

25% 

 

25% 

100% 

g) Input/Output 

Screenshots 

with 

Explanation 

 

25% 

 

25% 

 

25% 

 

25% 

100% 
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