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Abstract:
The integration of mobile devices and cloud computing has led to the emergence of a novel paradigm known as mobile cloud computing. However, data security is a major concern when it comes to sharing sensitive data in mobile cloud environments. Our research presents a data-sharing scheme that is both efficient and robust, designed specifically for mobile cloud computing. The proposed scheme uses an encryption and decryption technique to protect sensitive data and a user authentication mechanism to ensure secure access to the data. The scheme also includes a data-sharing algorithm that allows users to share data securely and efficiently.
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Introduction:
Mobile cloud computing is gaining popularity as it provides the flexibility of using mobile devices and the power of cloud computing. However, sharing data in mobile cloud environments raises security concerns. The use of mobile devices in conjunction with cloud computing technology enables users to store and access their data from anywhere at any time. This has led to an increase in the amount of data being stored and shared in mobile cloud environments. However, the sensitive nature of some of this data, such as financial or health records, requires it to be protected from unauthorized access. Therefore, data security is a major concern in mobile cloud computing environments.
Sharing data in mobile cloud computing environments is a complex task, primarily because of the inherent constraints of mobile devices. The limited processing power, battery life, and unreliable network connections of mobile devices pose significant challenges to data sharing in such environments. Therefore, any data-sharing scheme for mobile cloud computing must be lightweight and efficient to ensure that it does not consume too many resources.
Our study introduces a data-sharing scheme that is both efficient and resilient, specifically designed for the mobile cloud computing landscape. The proposed scheme uses an encryption and decryption technique to protect sensitive data and a user authentication mechanism to ensure secure access to the data. The scheme also includes a data-sharing algorithm that allows users to share data securely and efficiently. 
Literature Review:
In recent years, several data-sharing schemes have been proposed for mobile cloud computing environments. This section is devoted to a thorough review of the relevant literature. 
In 2014, H. Wang et al. proposed a robust and efficient data-sharing scheme for mobile cloud computing environments based on attribute-based encryption (ABE) and proxy re-encryption (PRE). The scheme allowed users to share data securely based on attributes, such as job title or age, and delegated access control using PRE. However, the scheme had high computational overhead due to the use of ABE and PRE.
In 2016, W. Zhang et al. proposed a robust and efficient data-sharing scheme for mobile cloud computing environments based on a symmetric key encryption scheme. The scheme used a novel key generation and distribution algorithm to ensure the security of the shared data. However, the scheme did not support delegation of access control, and it assumed that all users were trustworthy.
In 2018, C. Yu et al. proposed a robust and efficient data-sharing scheme for mobile cloud computing environments based on a hybrid encryption scheme. The scheme used a combination of symmetric and public key encryption to ensure the confidentiality and integrity of the shared data. The scheme also included a delegation mechanism to allow users to delegate access control. However, the scheme had high computational overhead due to the use of hybrid encryption.
In 2020, H. Liu et al. proposed a robust and efficient data-sharing scheme for mobile cloud computing environments based on a combination of symmetric key encryption and hash-based message authentication code (HMAC). The scheme used a novel key generation algorithm and HMAC to ensure the security and integrity of the shared data. The scheme also supported the delegation of access control. However, the scheme did not provide fine-grained access control.
In this paper, we propose A Robust and Efficient data-sharing scheme for mobile cloud computing environments based on an encryption and decryption technique and user authentication mechanism. The scheme is lightweight and efficient and supports delegation of access control with fine-grained access control.
Proposed Methodology:
In this section, we describe the proposed methodology for the robust and efficient data-sharing scheme for mobile cloud computing environments.
The proposed scheme consists of three main components: encryption and decryption, user authentication, and data sharing algorithm.
1.	Encryption and Decryption: To protect the sensitive data being shared, we use a symmetric key encryption algorithm to encrypt the data before it is uploaded to the cloud. The encryption key is generated using a key generation algorithm that takes the user's login credentials as input. When the user wants to access the data, they provide their login credentials, which are used to generate the encryption key, which is then used to decrypt the data.
2.	User Authentication: To ensure secure access to the shared data, we use a user authentication mechanism. Users are required to provide their login credentials to access the shared data. The login credentials are verified by the cloud server, which grants access to the shared data only if the login credentials are valid.
3.	Data Sharing Algorithm: The data-sharing algorithm allows users to share data with other users securely and efficiently. The algorithm uses a delegation mechanism to allow users to delegate access control to other users. The access control is based on fine-grained attributes, such as job title or department, and is enforced using an access control list (ACL). The ACL specifies the users who are allowed to access the shared data and the level of access they are granted.
The proposed scheme is lightweight and efficient and can be implemented on mobile devices with limited resources. The scheme provides fine-grained access control and supports delegation of access control. The symmetric key encryption algorithm ensures the confidentiality of the shared data, and the user authentication mechanism ensures secure access to the data.
Simulation studies will be conducted to evaluate the performance of the proposed scheme in terms of computational overhead, communication overhead, and security. The simulation will be done using a network simulator, such as NS-3, and will involve generating synthetic data sets and simulating data-sharing scenarios. The results of the simulation study will be compared with the existing data-sharing schemes to evaluate the effectiveness of the proposed scheme. 
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Proposed Architecture:
The proposed architecture for the robust and efficient data-sharing scheme for mobile cloud computing environments consists of three main components: the client side, the cloud server, and the authentication server. The architecture is illustrated in the figure below:
 
1.	Client-Side: The client side consists of the mobile device used to access and share the data. The client side includes the encryption and decryption module, which encrypts the data before uploading it to the cloud server and decrypts the data when it is downloaded from the server. The client side also includes the user interface for accessing and sharing the data.
2.	Cloud Server: The cloud server stores the shared data and enforces the access control policies specified in the ACL. The cloud server includes the data sharing algorithm, which allows users to share data securely and efficiently. The data-sharing algorithm checks the ACL to ensure that the user has the necessary permissions to access the shared data.
3.	Authentication Server: The authentication server verifies the user's login credentials to ensure secure access to the shared data. The authentication server includes the user authentication module, which checks the login credentials against the user database. The authentication server also generates the encryption key used to encrypt and decrypt the shared data.
The proposed architecture is designed to be lightweight and efficient, with minimal computational overhead on the client side. The architecture ensures the confidentiality and integrity of the shared data through the use of symmetric key encryption and HMAC. Fine-grained access control is enforced through the use of the ACL, which specifies the users who are allowed to access the shared data and the level of access they are granted. The authentication server ensures secure access to the shared data by verifying the user's login credentials.
Proposed System:
The proposed system for the robust and efficient data-sharing scheme for mobile cloud computing environments consists of the following components:
1.	User Registration Module: This module allows users to register on the system by providing their personal information and login credentials. The user registration module also creates a unique identifier for each user, which is used to enforce access control.
2.	User Authentication Module: This module verifies the user's login credentials to ensure secure access to the shared data. The user authentication module checks the user's credentials against the user database stored on the authentication server.
3.	Encryption and Decryption Module: This module encrypts the data before uploading it to the cloud server and decrypts the data when it is downloaded from the server. The encryption and decryption module uses a symmetric key encryption algorithm and an HMAC algorithm to ensure the confidentiality and integrity of the shared data.
4.	Data Sharing Algorithm: This algorithm allows users to share data with other users securely and efficiently. The algorithm uses a delegation mechanism to allow users to delegate access control to other users. The access control is based on fine-grained attributes, such as job title or department, and is enforced using an access control list (ACL).
5.	Cloud Server: The cloud server stores the shared data and enforces the access control policies specified in the ACL. The cloud server includes the data sharing algorithm, which allows users to share data securely and efficiently.
6.	Mobile Application: The mobile application is installed on the user's mobile device and provides a user-friendly interface for accessing and sharing data. The mobile application communicates with the cloud server to upload and download the shared data.
The proposed system is designed to be lightweight and efficient, with minimal computational overhead on the client side. The system ensures the confidentiality and integrity of the shared data through the use of symmetric key encryption and HMAC. Fine-grained access control is enforced through the use of the ACL, which specifies the users who are allowed to access the shared data and the level of access they are granted. The user authentication module ensures secure access to the shared data by verifying the user's login credentials. The proposed system is scalable and can be used in a variety of mobile cloud computing environments.

Illustration of the steps in the suggested system:
The following are the steps involved in the suggested system for a robust and efficient data-sharing scheme for mobile cloud computing environments:
1.	User Registration: The user registers on the system by providing their personal information and login credentials.
2.	User Authentication: The user logs in to the system using their login credentials. The user authentication module verifies the user's login credentials to ensure secure access to the shared data.
3.	Data Encryption: The user selects the data to be shared and encrypts it using the encryption and decryption module. The encryption and decryption module uses a symmetric key encryption algorithm and an HMAC algorithm to ensure the confidentiality and integrity of the shared data.
4.	Data Sharing: The user shares the encrypted data with other users by specifying their unique identifier and the level of access they are granted. The data-sharing algorithm allows users to delegate access control to other users based on fine-grained attributes, such as job title or department. The access control is enforced using an access control list (ACL).
5.	Cloud Server: The cloud server stores the shared data and enforces the access control policies specified in the ACL. The cloud server includes the data sharing algorithm, which allows users to share data securely and efficiently.
6.	Data Retrieval: The user retrieves the shared data from the cloud server and decrypts it using the encryption and decryption module. The decrypted data can then be accessed and used by the user.
The following diagram illustrates the steps involved in the suggested system:
 
In summary, the suggested system involves user registration, user authentication, data encryption, data sharing, cloud server, and data retrieval. The system ensures the confidentiality and integrity of the shared data through the use of symmetric key encryption and HMAC. Fine-grained access control is enforced through the use of the ACL, which specifies the users who are allowed to access the shared data and the level of access they are granted.
Result:
The system is designed to be lightweight, efficient, and secure. It employs symmetric key encryption and HMAC to ensure the confidentiality and integrity of the shared data. Fine-grained access control is enforced using the ACL, which allows users to delegate access control to other users based on fine-grained attributes.
The proposed system is designed to be scalable and adaptable to a variety of mobile cloud computing environments. The user-friendly mobile application interface makes it easy for users to access and share data securely. The proposed system is expected to be useful for organizations that need to share data securely among their employees, such as healthcare, financial services, and government organizations.
To validate the effectiveness and efficiency of the proposed system, empirical studies, and performance evaluations could be conducted. These evaluations could include measuring the response time, scalability, and security of the system under different load conditions and attack scenarios. By conducting such evaluations, the proposed system can be improved and optimized for better performance and security.

Output:
The output of this research paper on "A Robust and Efficient data sharing scheme for mobile cloud computing" is to propose a system for secure data sharing in mobile cloud computing environments. The proposed system is designed to be lightweight, efficient, and secure, with minimal computational overhead on the client side. It uses symmetric key encryption and HMAC to ensure the confidentiality and integrity of the shared data. Fine-grained access control is enforced using the ACL, which allows users to delegate access control to other users based on fine-grained attributes.
The paper also provides a literature review of related work in the field of secure data sharing in mobile cloud computing environments. It describes the challenges and issues associated with secure data sharing and highlights the importance of efficient and scalable data-sharing schemes.
The proposed methodology provides a detailed description of the steps involved in the proposed system, including user registration, user authentication, data encryption, data sharing, cloud server, and data retrieval. The system architecture is also presented, showing the components of the proposed system and their interactions.
The proposed system has the potential to be useful for organizations that need to share data securely among their employees. Further studies and evaluations could be conducted to validate the effectiveness and efficiency of the proposed system. Overall, the output of this research paper is a proposal for A Robust and Efficient data-sharing scheme for mobile cloud computing environments that could improve data security and sharing efficiency.
Output Screens: 
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Conclusion:
In conclusion, this research paper proposed A Robust and Efficient data-sharing scheme for mobile cloud computing environments. The proposed system uses symmetric key encryption and HMAC to ensure the confidentiality and integrity of the shared data. Fine-grained access control is enforced using the ACL, which allows users to delegate access control to other users based on fine-grained attributes.
The literature review highlighted the importance of secure data sharing in mobile cloud computing environments and identified the challenges and issues associated with it. The proposed system is designed to address these challenges and provide an efficient and scalable solution for secure data sharing.
The methodology and architecture of the proposed system were presented in detail, including the steps involved in the data-sharing process and the components of the system architecture. The system is designed to be lightweight and user-friendly, making it easy for users to access and share data securely.
Although no empirical study was conducted to evaluate the proposed system, future studies and evaluations could be conducted to validate its effectiveness and efficiency. The proposed system has the potential to be useful for organizations that need to share data securely among their employees in mobile cloud computing environments.
Overall, this research paper proposes a promising solution for secure data sharing in mobile cloud computing environments, which could improve data security and sharing efficiency.
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