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Abstract 

In the digital era, mobile security is a growing concern, with unauthorized access and phone 

hacking posing serious threats to user privacy. This research focuses on the development of Smart 

Contact Lock, a standalone mobile application designed to provide advanced security for user 

contacts against cyber threats. Unlike traditional phone security measures, this app incorporates 

artificial intelligence (AI) and blockchain technology to enhance encryption, authentication, and 

intrusion detection. The app ensures secure contact storage, real-time monitoring, and multi-layer 

authentication mechanisms such as PINs, biometrics, and pattern locks. The study evaluates the 

effectiveness of Smart Contact Lock through security testing and user feedback, demonstrating its 

ability to significantly improve contact privacy and protect against unauthorized access. 

Keywords: Mobile Security, AI-Powered Security, Hacking Prevention, Multi-Layered Security, 

Location-Based Security 

I. Introduction 

With the increasing reliance on smartphones for communication and data storage, protecting sensitive 

information has become critical. Contact lists often contain private and professional details, making 

them a prime target for hackers. Existing security mechanisms, such as phone locks and app 

permissions, provide some level of protection but are not foolproof against sophisticated hacking 

techniques. Smart Contact Lock aims to bridge this security gap by offering a dedicated, AI-driven 

standalone solution to protect contacts. 

1.1 Problem Statement 

Unauthorized access to contact information can lead to identity theft, fraud, and other cybercrimes. 

Many mobile users lack robust security measures, making their data vulnerable to breaches. There is a 

need for a specialized application that ensures secure storage, controlled access, and real-time threat 

detection. 

1.2 Objectives 

• Develop a user-friendly standalone app to secure mobile contacts. 

• Implement multi-layer authentication mechanisms using AI-driven security models. 

• Utilize blockchain encryption techniques to protect stored contacts. 
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• Provide real-time alerts and AI-driven anomaly detection for intrusion prevention. 

• Evaluate the app’s effectiveness through security testing and user feedback. 

II. Literature Review 

Several studies highlight the growing risks of cyberattacks targeting mobile devices. Traditional 

security measures, such as phone passcodes and app permissions, often fail due to weak passwords, 

social engineering attacks, and malware. Research suggests that standalone security applications with 

AI-enhanced anomaly detection and blockchain-backed encryption significantly reduce data breach 

risks. Previous studies have proposed biometric authentication, multi-layer encryption, and AI-driven 

intrusion detection as effective security enhancements. 

III. Existing System 

In the current landscape, mobile security primarily relies on basic security measures such as PINs, 

pattern locks, and biometric authentication to protect user data. However, these methods often fall short 

in addressing the increasing sophistication of cyber threats targeting mobile devices. The following 

outlines some of the existing systems and their limitations: 

1. Default Mobile Security Mechanisms 

Most smartphones come equipped with built-in security features such as PIN codes, password 

protection, fingerprint scanners, and face recognition. While these measures provide basic protection 

against unauthorized access, they are limited in their ability to secure specific types of sensitive data, 

such as contacts, messages, and personal information. 

• Limitations: 

o Single-layer security: Relying on a single authentication method (e.g., PIN or 

fingerprint) exposes devices to bypass methods, such as brute force attacks. 

o Limited data encryption: The encryption is often limited to the device as a whole, not 

specific data types such as contacts, leaving them vulnerable to data theft or unauthorized 

access. 

o Lack of real-time monitoring: These systems do not actively monitor access attempts or 

intrusions, making it difficult to detect and respond to suspicious activity. 

2. App-Based Contact Lock Applications 

There are several mobile applications designed to lock specific apps or contacts, such as “AppLock” and 

“Private Contacts” for Android and iOS. These apps generally provide security features like PIN 

protection, pattern locks, and biometric authentication specifically for locking contact lists or other 

personal data. 

• Limitations: 
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o Vulnerability to unauthorized access: Many app-based solutions rely on relatively 

weak encryption methods and may not protect contacts in the event of advanced attacks 

like malware or root/jailbreak exploits. 

o Lack of blockchain integration: These apps typically do not leverage blockchain 

technology for secure and immutable data storage, which could provide a higher level of 

integrity and protection. 

o Limited intrusion detection: These apps usually do not offer real-time monitoring to 

detect unauthorized access attempts or malicious activities. 

3. Mobile Security Suites 

Mobile security suites such as McAfee, Norton, and Avast offer comprehensive protection that includes 

features like malware detection, app scanning, and device tracking. While they provide general security 

features for the entire device, they do not focus on protecting specific data types like contacts, nor do 

they provide granular control over the security of individual data sets. 

• Limitations: 

o Broad coverage but lacks specific data protection: These suites generally focus on 

overall device security rather than providing targeted protection for specific types of 

sensitive data, such as contacts or messages. 

o Reactive security measures: While these tools can detect and block known threats, they 

may not be able to proactively prevent more advanced or novel threats. 

4. Blockchain for Data Privacy 

While blockchain technology has shown promise in securing transactions, its adoption in mobile security 

and data privacy, specifically for contacts, is still in the early stages. Some experimental applications 

have started incorporating blockchain for secure data sharing and immutability, but the integration of 

blockchain into mobile contact security is minimal. 

• Limitations: 

o Limited adoption: Blockchain-based mobile security solutions are still rare and often 

require users to adopt a completely new framework, which can be challenging. 

o High complexity and resource requirements: Blockchain applications tend to be more 

resource-intensive, requiring significant computational power, which may not be practical 

for mobile devices with limited resources. 

IV. Proposed System 

The Smart Contact Lock proposes a comprehensive and advanced security solution for mobile 

contacts, leveraging cutting-edge technologies such as Artificial Intelligence (AI) and Blockchain 

Technology to provide a multi-layered defense mechanism. The proposed system aims to address the 

vulnerabilities found in existing solutions by offering real-time intrusion detection, enhanced encryption, 

and robust authentication features for mobile contacts. 
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1. AI-Driven Security Features 

Artificial Intelligence (AI) will play a pivotal role in enhancing the security capabilities of the Smart 

Contact Lock system. AI algorithms will continuously monitor and analyze user behavior to identify 

anomalies and potential threats, providing a dynamic and adaptive layer of security. 

• Behavioral Analysis: AI will monitor user interactions with the app and detect irregularities in 

usage patterns. For instance, if an unusual login attempt or access to contact data is detected 

(e.g., an unfamiliar device or location), the system can trigger alerts or lock access. 

• Intrusion Detection: Using AI-powered threat detection models, the app will be able to identify 

potential hacking attempts, brute-force attacks, and unauthorized access. It will use predictive 

models to assess the likelihood of intrusion based on various factors such as time of access, 

device characteristics, and user behavior patterns. 

• Adaptive Authentication: The system will adapt the authentication process based on the risk 

level, using AI to determine when to enforce stricter measures, such as multi-factor 

authentication, biometrics, or temporary lockdowns. 

2. Blockchain-Based Contact Encryption 

Blockchain technology will be incorporated to provide immutable, decentralized contact storage and 

enhanced encryption. By utilizing the decentralized nature of blockchain, the Smart Contact Lock will 

ensure that sensitive contact data is encrypted and stored in a way that prevents unauthorized access or 

tampering. 

• Immutable Data Storage: Contacts will be stored on a blockchain ledger, making them tamper-

proof and ensuring that any unauthorized access or modifications to contact data can be easily 

traced and prevented. The blockchain provides a transparent and auditable trail of all interactions 

with the data. 

• Encrypted Contact Sharing: When users wish to share contacts with trusted individuals or 

devices, the app will use blockchain-based smart contracts to establish secure, encrypted 

communication channels. This ensures that contact data is shared securely without the risk of 

interception or unauthorized access. 

• Decentralized Authentication: Blockchain will also be used to authenticate users in a secure, 

distributed manner. Traditional centralized authentication mechanisms are vulnerable to hacking 

or data breaches, but blockchain ensures that user credentials and identity verification are 

decentralized and secure, reducing the risk of data theft. 

3. Multi-Layer Authentication 

The Smart Contact Lock application will incorporate a multi-layer authentication mechanism, making it 

more challenging for unauthorized users to access sensitive contact data. The system will require a 

combination of the following: 
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• PIN Protection: A user-defined PIN code will serve as the first line of defense, protecting access 

to the app. The PIN will be stored in an encrypted format to prevent unauthorized decryption. 

• Biometric Authentication: Fingerprint scanning and facial recognition will serve as secondary 

authentication methods. Biometrics will provide an additional layer of security, particularly in 

scenarios where the user’s PIN is compromised. 

• Pattern Lock: Users will also have the option to enable a pattern lock for extra protection. This 

ensures that even if an attacker knows the PIN or biometric data, they will still need to bypass an 

additional lock pattern. 

4. Real-Time Monitoring and Alerts 

The Smart Contact Lock app will feature real-time monitoring that continuously scans for potential 

threats and unauthorized access attempts. Upon detecting suspicious activity, the system will trigger 

instant alerts to the user. 

• Unauthorized Access Detection: The app will track all attempts to access or modify the contact 

list, including login attempts from unknown devices, abnormal usage patterns, or brute-force 

attacks. Alerts will be sent to the user’s phone or email if any unauthorized activity is detected. 

• Access Logs and Reports: The app will maintain detailed access logs, documenting all 

interactions with the contact database. These logs can be reviewed by the user at any time to 

monitor the integrity of their contact data. 

• Intrusion Prevention: In the event of an attack, the app will automatically block further access 

attempts, lock the contact data, and require additional authentication (e.g., password reset or 

manual unlocking) to restore access. 

5. User-Friendly Interface 

While security is the primary focus, the Smart Contact Lock will also provide an intuitive and user-

friendly interface, making it easy for users to interact with the app. Features such as simple setup, 

customizable authentication methods, and seamless integration with existing mobile applications will 

enhance the user experience. 

• Customizable Security Settings: Users will be able to adjust security settings, including which 

layers of authentication they prefer and how strict the security measures should be. 

• Integration with Existing Contacts: The app will integrate with existing mobile contact lists, 

ensuring that users can continue to use their phone as normal while benefiting from advanced 

contact security. 

6. Backup and Recovery Mechanism 

A robust backup and recovery mechanism will ensure that users can restore their contacts in case of 

app or device failure. The encrypted backup will be stored securely on the blockchain, preventing data 

loss while ensuring that the user’s contact list remains safe even in the event of device theft or 

malfunction. 

https://www.ijsat.org/


 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25011914 Volume 16, Issue 1, January-March 2025 6 

 

7. Scalability and Future Enhancements 

The system will be designed with scalability in mind, allowing for future integration with additional 

security technologies and enhancements. For example, future versions of the app could incorporate 

machine learning algorithms for enhanced threat prediction or integrate with other mobile security 

solutions to offer a more comprehensive protection suite. 

V. System Architecture 

The Smart Contact Lock application’s architecture is designed to integrate cutting-edge technologies 

such as Artificial Intelligence (AI), Blockchain, and multi-layer authentication to provide robust 

security for mobile contacts. The architecture can be broken down into several key components, each 

responsible for a specific task in ensuring that the user’s contact data remains private and protected from 

unauthorized access. 

1. Overview of the Architecture 

The architecture follows a client-server model, where the mobile device (client) interacts with a 

decentralized blockchain network and utilizes AI-driven algorithms for real-time monitoring and 

behavior analysis. The entire system is built around the secure storage, management, and access control 

of user contacts. 

The main components of the system architecture are as follows: 

• Mobile Device (Client) 

• AI Security Engine 

• Blockchain Network 

• User Interface (UI) 

• Authentication Module 

• Database (for local storage) 

• Backup and Recovery System 

Each component of the architecture is described in detail below: 

2. Mobile Device (Client) 

The mobile device (smartphone or tablet) is the primary interface for the user and is responsible for 

running the Smart Contact Lock application. It interacts with the backend systems, handles user input, 

manages authentication, and displays security alerts. 

• Responsibilities: 

o Storing encrypted contacts locally and securely. 

o Interfacing with the blockchain network for contact data verification and storage. 

o Performing authentication actions (PIN, pattern lock, biometrics). 
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o Displaying notifications or alerts about security breaches or intrusions. 

3. AI Security Engine 

The AI Security Engine is the brain of the Smart Contact Lock system, responsible for continuously 

analyzing user behavior, monitoring device access, and detecting anomalies in real-time. It uses machine 

learning algorithms to identify suspicious activity, such as unauthorized login attempts or abnormal 

usage patterns. 

• Responsibilities: 

o Behavioral Analysis: Monitors the user’s regular patterns of interaction with the app and 

the device. AI flags deviations from this pattern as potential security risks. 

o Intrusion Detection: Analyzes incoming access requests and login patterns to detect 

brute-force attacks or other malicious activities. 

o Adaptive Authentication: Changes the level of authentication required based on the 

detected risk levels. 

o Alert System: Sends real-time alerts to the user in case of detected intrusions or security 

threats. 

4. Blockchain Network 

The Blockchain Network serves as the decentralized storage and verification system for contacts and 

authentication data. The use of blockchain technology ensures that contact data is immutable, tamper-

resistant, and securely stored, preventing unauthorized modifications or deletions. 

• Responsibilities: 

o Immutable Contact Storage: Stores contacts in an encrypted form across a 

decentralized blockchain, making them tamper-proof. 

o Secure Data Sharing: Facilitates encrypted contact sharing between trusted parties, 

ensuring data integrity during transmission. 

o Smart Contracts: Used to enforce security rules, such as requiring multiple 

authentication factors before sharing contact data or modifying sensitive information. 

o Decentralized Identity Management: Verifies the user’s identity in a secure manner by 

using decentralized keys and certificates. 

5. User Interface (UI) 

The User Interface provides the user with an intuitive experience, allowing them to manage their 

contact data, configure security settings, and interact with the app. The UI enables users to set up 

authentication methods (PIN, pattern, biometrics), view security alerts, and check access logs. 

• Responsibilities: 

o Authentication Setup: Allow users to configure authentication methods such as PIN 

codes, fingerprints, and pattern locks. 
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o Real-time Alerts: Displays notifications and alerts for suspicious activities or intrusions. 

o Contact Management: Provides a user-friendly interface for adding, editing, and 

securely sharing contacts. 

o Security Monitoring: Displays logs of all interactions with the contact list and provides 

an overview of security status. 

6. Authentication Module 

The Authentication Module is responsible for validating user credentials and ensuring only authorized 

users can access or modify the contacts. This module incorporates multi-layer authentication to ensure 

that even if one method is compromised, others remain intact. 

• Responsibilities: 

o PIN Authentication: Verifies the PIN entered by the user. 

o Biometric Authentication: Verifies the user’s identity through fingerprint or facial 

recognition. 

o Pattern Lock: Provides an alternative method of authentication using a user-defined 

pattern. 

o Adaptive Authentication: Adjusts the level of authentication required based on risk 

levels detected by the AI engine. 

7. Database (Local Storage) 

The Database stores encrypted contact data locally on the device when the device is offline or unable to 

connect to the blockchain network. This ensures that the app can continue to operate and protect user 

data even when network access is unavailable. 

• Responsibilities: 

o Encrypted Local Storage: Stores contact data securely in an encrypted format. 

o Backup Data: Creates encrypted backups of the contact list, which can be synchronized 

with the blockchain once a secure network connection is available. 

o Efficient Data Retrieval: Ensures fast access to contact data while maintaining high 

security. 

8. Backup and Recovery System 

The Backup and Recovery System ensures that the user’s contact list is never lost and can be restored 

in case of device failure or data corruption. The backup will be stored securely on the blockchain and 

accessible only through the user’s authentication. 

• Responsibilities: 

o Encrypted Backup: Creates secure backups of the user’s contact list, stored on the 

blockchain to prevent unauthorized access. 
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o Data Recovery: Allows the user to restore contacts to their device in the event of device 

failure, theft, or loss. 

o Automated Backup: Regularly backs up contact data to ensure the latest information is 

preserved securely. 

System Flow Diagram 

1. User Registration and Setup: 

o User installs the Smart Contact Lock app on their mobile device. 

o The user registers by setting up a PIN, biometric data, and a pattern lock. 

o The app encrypts the contact list and stores it in the local database. 

2. Blockchain Integration: 

o The app encrypts and uploads the contact data to the blockchain network for secure, 

immutable storage. 

o Smart contracts ensure that contact data can only be accessed or modified by authorized 

entities. 

3. AI Monitoring: 

o The AI engine continuously monitors user behavior and interaction with the app. 

o Any anomaly in behavior triggers alerts and may require additional authentication. 

4. Access Request: 

o When a user attempts to access or modify contacts, the app checks if the request is valid 

through multi-layer authentication. 

o If access is granted, the app retrieves the encrypted contact data from the local database 

or blockchain. 

5. Real-Time Alerts: 

o If suspicious activity is detected, the system sends real-time alerts to the user and may 

block further access until verified. 
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VII. Implementation  

The implementation of the Smart Contact Lock app involves a series of steps to integrate AI, blockchain, 

and traditional security mechanisms. Below is a detailed plan outlining the stages of the implementation 

1. User Registration and Setup 

• App Installation and User Registration: 

o The user installs the Smart Contact Lock app from the app store. 
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o The user is prompted to set up a security PIN, enable biometric authentication (fingerprint 

or facial recognition), and create a pattern lock for additional security. 

• Encryption of Contact Data: 

o The app will encrypt the user’s contact data using Advanced Encryption Standard (AES) 

before storing it in the local database. 

o The encryption key will be securely managed and not stored on the device to prevent 

potential attacks. 

• Local Database: 

o Use a local SQLite or secure storage solution to store the encrypted contact data. 

o Ensure the app uses a secure mechanism for managing user credentials and preventing 

unauthorized access to the local database. 

2. Blockchain Integration 

• Blockchain Selection: 

o Choose a blockchain platform, such as Ethereum or Hyperledger, for secure and 

immutable storage. 

o Smart contracts will be implemented to ensure that contact data can only be accessed or 

modified by authorized users or entities. 

• Smart Contracts for Access Control: 

o Develop smart contracts that enforce access control, ensuring that only authorized users 

(the device owner) or trusted third parties can interact with the contact data. 

o Smart contracts will govern who can view, modify, or share contact information, ensuring 

data integrity and privacy. 

• Data Upload to Blockchain: 

o Once the contact list is encrypted, the app will upload it to the blockchain using a 

decentralized application (dApp) framework. 

o The blockchain ensures the immutability of the contact data and adds a layer of security 

for tamper detection. 

3. AI Monitoring and Behavior Detection 

• AI Engine Integration: 

o An AI engine will be integrated into the app to continuously monitor user behavior and 

interactions, such as login attempts, contact access, and modification activities. 

• Anomaly Detection: 

o Implement machine learning algorithms to analyze typical user behavior and detect 

deviations that may indicate suspicious activity, such as repeated failed login attempts or 

unusual access patterns. 

o The AI system will use anomaly detection techniques, such as clustering or neural 

networks, to identify abnormal patterns that could indicate a potential breach. 

• Real-Time Alerts: 

o If the AI engine detects suspicious behavior, the app will send real-time alerts to the user, 

notifying them of potential threats. 
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o Additional authentication (e.g., re-entry of PIN or biometric data) may be required before 

granting access to the contact list. 

4. Multi-Layer Authentication and Access Request 

• Multi-Layer Authentication: 

o The app will implement a layered authentication process to ensure secure access to 

contacts: 

▪ First Layer: The user must authenticate using their PIN or biometric 

(fingerprint/face). 

▪ Second Layer: A pattern lock or voice recognition will provide additional 

security for sensitive actions like modifying contact details. 

• Access Request Process: 

o When a user attempts to access or modify their contacts, the app will validate the request 

using the multi-layer authentication system. 

o Once the request is verified, the app will either retrieve encrypted contact data from the 

local database or from the blockchain network, depending on where the data is stored. 

5. Real-Time Alerts and Blocking Unauthorized Access 

• Suspicious Activity Detection: 

o If an unauthorized access attempt or abnormal behavior is detected (e.g., accessing 

contacts from an unrecognized device or multiple incorrect authentication attempts), the 

app will trigger a real-time alert. 

• Blocking Further Access: 

o The system will block further access to the contacts until the user completes an additional 

verification process. 

o The user may be prompted for secondary authentication, such as entering a security 

question answer or confirming identity via email/phone number. 

• Notification System: 

o The app will notify the user of any suspicious activity via push notifications or in-app 

alerts, allowing the user to take immediate action (e.g., lock the app or change the PIN). 

6. Testing and Evaluation 

• Security Testing: 

o Conduct comprehensive security testing, including penetration testing, to evaluate the 

robustness of encryption, blockchain integration, and AI-powered anomaly detection. 

o Perform stress testing to assess the performance of the app under various conditions and 

load levels. 

• User Feedback: 

o Collect user feedback through surveys or in-app feedback forms to gauge the app's 

usability and effectiveness in real-world scenarios. 

o Incorporate feedback into future updates, enhancing both security and user experience. 
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7. Deployment and Updates 

• App Deployment: 

o Deploy the app to major app stores (Google Play Store, Apple App Store) after thorough 

testing and security audits. 

• Regular Updates: 

o Continuously monitor for new security vulnerabilities and update the app regularly with 

security patches and improvements. 

o Implement periodic updates to the AI model to improve its anomaly detection capabilities 

based on evolving user behavior patterns. 

 

VIII. Conclusion and Future Enhancements 

Conclusion: The Smart Contact Lock app offers a cutting-edge solution for mobile security, utilizing 

advanced technology to safeguard personal devices from unauthorized access. By leveraging biometrics, 

AI-driven patterns, and contextual awareness, this standalone app enhances the conventional lock 

mechanisms and protects against various forms of hacking. The integration of features like location-
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based security, user behavior patterns, and encrypted data storage ensures that users enjoy a high level of 

security, coupled with ease of use. As mobile devices continue to store sensitive data, the app addresses 

an increasing need for multi-layered protection. 

 

Future Enhancements: 

1. Integration of Multi-Factor Authentication (MFA): To further strengthen security, the app 

could include multi-factor authentication, combining biometric verification with a secondary 

form of authentication, such as a PIN, OTP (One-Time Password), or a smart device (e.g., 

smartwatch). 

2. AI-Driven Threat Detection: Incorporating machine learning algorithms to detect abnormal 

behavior and predict potential security threats would make the app more proactive in identifying 

hacking attempts and vulnerabilities. 

3. Cross-Platform Compatibility: Future versions could expand the app’s capabilities by 

supporting cross-platform use, such as Android and iOS devices, ensuring broader accessibility 

and security for all mobile users. 
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4. Real-Time Remote Monitoring and Alerts: Introducing real-time remote monitoring of the 

device and sending instant alerts to users about any suspicious activity or attempted unauthorized 

access could improve immediate threat management. 

5. Privacy-First Features: Strengthening privacy measures through the integration of privacy-

centric tools like anonymous browsing, secure messaging, and encrypted communication features 

can further protect users' sensitive information. 

6. Blockchain-Based Security: Exploring the use of blockchain for decentralized security 

verification and authentication might reduce the risk of centralized data breaches and provide an 

added layer of protection. 

7. User Customization and Behavioral Analytics: Allowing users to set personal security 

preferences based on their behavior and usage patterns could further optimize the app’s 

performance and enhance user satisfaction. 

8. Seamless Integration with IoT Devices: The app could expand its functionality to integrate 

with Internet of Things (IoT) devices, enabling users to control and secure a broader network of 

devices within their ecosystem. 
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