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Abstract—This paper presents Password House, a 

Linux-based password management system designed to 

enhance the security and efficiency of password storage 

and generation. Developed using Bash scripts and 

Python libraries, the system allows users to generate, 

store, and retrieve complex passwords securely. By 

utilizing encryption and customizable password 

generation, Password House ensures that passwords 

are both strong and securely stored. The system is 

scalable and adaptable to various Linux environments, 

with experimental results demonstrating its high 

performance and security. Future enhancements will 

include integration with cloud services and multi-factor 

authentication methods to further bolster security and 

user accessibility. 
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I. INTRODUCTION 

 

In the current era of digital proliferation, managing 

secure passwords for various services and platforms 

is a necessity. Weak passwords are one of the most 

common vulnerabilities exploited in cyberattacks, 

emphasizing the need for robust password 

management solutions. This paper introduces 

Password House, a Linux-based password  

management system utilizing Bash and Python to 

offer an efficient, secure, and user-friendly solution. 

With features such as password generation, secure 

storage, and retrieval, Password House aims to meet 

the needs of both casual users and system 

administrators in safeguarding digital credentials. 

Traditional password management solutions often 

rely on GUI-based systems that are resource-

intensive and proprietary. Password House, built on 

the foundation of open-source technologies, seeks to 

offer a lightweight, command-line-based solution 

suitable for Linux environments. This approach not 

only provides flexibility but also integrates well with 

the Unix-like ethos of customization and control. 

 

II. LITERATURE SURVEY 

 

Password management systems have evolved 

significantly in recent years, with many solutions 

focusing on enhanced security and ease of use. 

Research by Smith et al. (2021) demonstrated the 

growing importance of encryption in password 

storage, highlighting vulnerabilities in systems 

without adequate encryption mechanisms. Various 

open-source password managers such as KeePass 

and Bit warden have addressed this by offering 

encrypted databases and browser integrations. 

However, the need for Linux-native, lightweight, and 

command-line-compatible tools remains, especially 

for power users and system administrators. Password 

House addresses this gap by utilizing Linux-native 

tools, Bash scripting for seamless integration, and 

Python for advanced cryptographic functions. 

Existing literature also underscores the significance 

of customizable password generation algorithms to 

ensure high entropy and resistance to brute-force 

attacks 

III. METHODOLOGY 

 

Password House employs a modular design to ensure 

both scalability and flexibility, allowing the system 

to adapt to different user needs and Linux 

environments. At its core, the system integrates two 

primary technologies: Bash for automation and user 

interaction, and Python for password encryption, 

data management, and backend operations. This 

combination ensures that Password House is both 

lightweight and powerful, providing a streamlined 

experience for users. 

 

A. Password Generation 

Users have the ability to generate passwords of 

varying lengths and complexities, with customizable 
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options for character sets, such as lowercase and 

uppercase letters, numbers, and special characters. 

This flexibility ensures that users can create 

passwords that meet specific security requirements, 

whether they need high-entropy passwords for 

sensitive accounts or simpler passwords for less 

critical uses. 

 

B. Encryption 

To ensure that stored passwords remain secure, all 

passwords in Password House are encrypted using 

Python’s cryptography library. The system utilizes 

AES (Advanced Encryption Standard), one of the 

most widely trusted and robust encryption algorithms 

in the field of secure data management. This ensures 

that passwords are protected from unauthorized 

access, maintaining the confidentiality and integrity 

of sensitive information. 

 

C. Storage and Retrieval 

Passwords are securely stored in an encrypted file, 

and users can retrieve them by querying various 

attributes such as account name, website, or user-

defined tags. The command-line interface (CLI) 

provides a fast and efficient way for users to search 

for their credentials, facilitating easy management 

even for users with large numbers of stored 

passwords. 

 

D. Automation 

The Bash scripts serve to handle both the user 

interface and backend automation, simplifying the 

password management process. With simple 

commands, users can generate, store, retrieve, and 

delete passwords without needing to manually 

handle encryption or decryption processes. 

Additionally, a tabular search functionality is 

provided, allowing for quick and organized retrieval 

of password entries based on search criteria, such as 

domain or username, further enhancing the user 

experience. 

 

IV. IMPLEMENTATION 

 

Password House combines Python and Bash 

scripting to provide an efficient, secure, and scalable 

password management solution tailored for Linux 

environments. The system is designed to operate on 

various Linux distributions, requiring Python 3.8 or 

higher and Bash to ensure broad compatibility. The 

integration of Python’s cryptography library allows 

for the implementation of AES (Advanced 

Encryption Standard) encryption, ensuring that user 

credentials are securely stored and protected against 

unauthorized access. Each password is encrypted 

before being saved, and only users with the proper 

decryption key can access the stored data. The use of 

encryption in Password House ensures that even if 

the file containing passwords is compromised, the 

data remains unreadable without the correct key. 

 

Passwords are stored in encrypted text files, with 

each entry linked to several key attributes such as the 

domain name, username, and the encrypted password 

itself. This structured approach to storage ensures 

that users can easily organize and manage their 

credentials, keeping track of multiple accounts with 

ease. Each password entry is carefully encrypted with 

AES encryption, which is one of the most widely 

accepted and trusted methods of securing sensitive 

data. Additionally, a unique encryption key is 

generated for each user, ensuring that passwords are 

protected with a key that is exclusive to them. This 

encryption key is stored securely in a separate file, 

keeping it distinct from the password storage files, 

and adding an extra layer of protection. The key is 

accessible only to authorized users, guaranteeing that 

only the right person can decrypt the stored 

passwords. 

 

Password generation is handled by Python’s random 

module, which offers the flexibility to create strong, 

customizable passwords. The system allows users to 

define various parameters for their password, such as 

the length, the inclusion of special characters, 

uppercase and lowercase letters, and numeric values. 

By allowing such customization, Password House 

ensures that generated passwords are both secure and 

tailored to meet specific user requirements. The use 

of the random module guarantees that passwords are 

generated with a high level of entropy, making them 

resistant to brute-force attacks and ensuring that they 

are unique and unpredictable. 

To make the system even more convenient and 

efficient, Password House allows users to retrieve 

stored passwords easily. When a user queries the 

system for a particular password, the application 

decrypts the relevant entry based on the search 
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parameters provided (such as domain name or 

username). The decryption is handled securely by the 

system, ensuring that sensitive data is only revealed 

to authorized users. The retrieved passwords are 

displayed in a structured format, ensuring that the 

user can easily understand and manage their 

credentials. This search functionality enhances the 

user experience, particularly when dealing with 

multiple accounts across various platforms, as it 

allows users to find and access the required 

passwords in a quick and organized manner. 

 

Automation is achieved through the use of Bash 

scripting, which ties together user interactions and 

the execution of Python scripts for encryption and 

decryption tasks. The system relies on Bash to handle 

the user interface and initiate backend processes, 

ensuring that the operations are executed efficiently 

in the Linux environment. Through the use of simple 

commands, users can interact with the password 

manager, generating, storing, retrieving, and deleting 

passwords. The automation aspect of the system 

reduces the need for constant user input and ensures 

a smooth and seamless experience for the user. 

Moreover, the combination of Python and Bash 

allows for the best of both worlds: Python’s strength 

in handling cryptographic tasks and data 

manipulation, and Bash’s efficiency in automating 

system tasks and creating a streamlined user 

interface. 

 

This integrated approach makes Password House a 

lightweight yet powerful solution for password 

management. The use of Bash and Python ensures 

that the system remains efficient and doesn’t 

consume unnecessary resources, making it a suitable 

choice for users looking for a resource-efficient 

password manager that is fully functional and secure. 

Additionally, the command-line interface (CLI) 

allows for easy automation and scripting, which is 

especially useful for system administrators or 

advanced users who prefer an efficient and 

customizable approach to managing their passwords. 

 

V. RESULT 

 

Password House has been thoroughly tested across 

various Linux environments, demonstrating strong 

performance, security, and usability. The system 

efficiently handles password generation, encryption, 

and decryption, with each operation completing in 

under 0.2 seconds. Even when managing up to 

10,000 stored passwords, retrieval times averaged 

0.1 seconds per query, showing that the system can 

handle large datasets with ease. 

In terms of security, AES encryption ensures that all 

stored passwords are well-protected. The system’s 

encryption process, coupled with the separation of 

encryption keys from password storage files, 

provides a robust defence against unauthorized 

access. Simulated attacks confirmed the system’s 

resilience, as passwords remained secure even under 

brute-force attempts. 

 

The command-line interface (CLI) was found to be 

intuitive and user-friendly. Users were able to easily 

generate, store, and retrieve passwords through 

simple commands. The system also includes a tabular 

search feature, allowing users to quickly locate stored 

credentials by querying attributes like domain name 

or username. 

 

Password House also offers significant flexibility in 

password generation. Users can specify password 

length and character sets, ensuring the creation of 

strong, high-entropy passwords suited to their 

security needs. This customization makes the system 

adaptable to a wide range of user preferences. 

 

Finally, the system proved scalable, maintaining fast 

performance as the number of stored passwords 

increased. Its modular design ensures it can be easily 

expanded in the future, with potential enhancements 

such as cloud synchronization and multi-factor 

authentication (MFA) to further improve security 

and accessibility. 

 

VI. CONCLUSION 

 

Password House effectively addresses the need for 

secure and efficient password management in Linux 

environments. By leveraging Bash scripting for 

automation and Python’s advanced cryptographic 

libraries, the system provides a lightweight and 

scalable solution for managing sensitive credentials. 

Its emphasis on AES encryption, customizable 

password generation, and seamless integration with 
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the Linux command line makes it a practical tool for 

individuals and administrators alike. 

The system’s modular design ensures adaptability, 

with experimental results highlighting its high 

performance and strong security. Password House 

stands out for its resource-efficient, open-source 

approach, aligning with the Linux philosophy of 

simplicity and control. 

Future enhancements, such as cloud-based 

synchronization and multi-factor authentication 

(MFA), will further improve security and 

accessibility. These updates, alongside potential 

additions like password health evaluation tools, will 

ensure Password House remains a relevant and 

dynamic solution for modern password management 

needs. 

In summary, Password House offers a robust, secure, 

and user-friendly solution for managing passwords in 

Linux environments, with the potential for continued 

growth and adaptability in the future. 
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