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Abstract - This project explores the integration of Solana
blockchain technology with smart locking systems to
revolutionize access control and security. Leveraging the
decentralized and immutable nature of the Solana blockchain,
the intelligent system provides a powerful platform to manage
access permissions and monitor lock transactions in real-time.
With integrated management and remote control, users can
grant or revoke access from any mobile or web application.
The scalability and efficiency of the Solana blockchain enable
the system to process large volumes of transactions without
sacrificing performance, making it suitable for widespread use
in the field, workplace, and office. Overall, the integration of
the Solana blockchain into smart registration systems
represents a significant advance in access control, providing a
secure, transparent and user-friendly solution to the problems
of the digital age.

This project presents the design and implementation of a
smart lock system empowered by Solana blockchain
technology, aimed at enhancing security, transparency, and
efficiency in access control. Leveraging a distributed ledger
framework, the system facilitates decentralized access
management, allowing users to remotely authorize and
monitor door access through a user-friendly mobile/web
interface. The integration of Solana blockchain ensures
immutability and transparency in access permissions, while
also offering scalability and low-latency transaction
processing capabilities. Hardware components, including
smart lock mechanisms and gateway devices, are seamlessly
integrated with software modules such as firmware, gateway
software, and blockchain integration layers to enable secure
communication and interoperability. Robust security
measures, including encryption protocols and cryptographic
algorithms, safeguard data integrity and privacy. Through
meticulous testing, deployment, and documentation processes,
this project delivers a reliable and future-ready smart lock
solution poised to redefine access management paradigms in
various settings, from residential homes to commercial
establishments.
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1.INTRODUCTION

1.1 Background of the work

Integrating blockchain technology into smart locking systems
is advancing the field of access control and security. The
project aims to explore the integration of the Solana
blockchain and smart locks to create new solutions that
increase the security, transparency and convenience of
traditional locks. Leveraging the decentralized and immutable

Solana blockchain, the Smart Locking System provides a
robust and tamper-proof platform for managing access rights
and tracking the timing of locking transactions.

Limitations of traditional locks are Centralized control, easy to
tamper, lack of transparency. The smart system solves these
problems by managing the governance system and enables
users to grant and withdraw authorization securely and
transparently through the Solana blockchain. The system also
offers remote control, allowing users to lock or unlock the door
from anywhere using a mobile phone or web app. This
simplicity and ease of use allows users to further manage their
security while simplifying management and monitoring. Many
access requests and operations do not impact performance.

This scalability is important for the widespread adoption of
smart lock technology in many areas, from the field to the real
estate sector. In summary, the integration of the Solana
blockchain with an intelligent system represents a revolution in
access management and enables a secure, transparent and user-
centered approach to security in the digital age.

Integrated systems represent a revolution in access
management, providing a secure, transparent and user-focused
approach to security. By centralizing management and
leveraging immutable blockchain data, users have greater
control over their security while ensuring transparency and
accountability in management. Additionally, the scalability and
efficiency of Solana blockchain solves the scalability challenge
faced by traditional smart lock technology, making it suitable
for use in various fields, from field to real estate. Against this
backdrop, the background of this project sets the stage for
exploring the potential of integrating Solana blockchain
technology with smart locks to improve security and reimagine
access control in the digital age.

1.2 Problem statement

Traditional closed systems face many challenges, including
centralized access systems, limited transparency, scalability
issues, and security issues. Centralized access control makes
these systems vulnerable to security breaches and outages,
affecting their reliability and performance. Additionally, the
lack of transparency makes it difficult for users to instantly
track access rights and track closures; this can impact safety
and accountability. Additionally, as the number of users and
access demands increases, traditional logging systems may
encounter scalability issues, resulting in latency and
performance issues. Additionally, security remains a
significant concern due to the risk of unauthorized access,
deletion of data, and physical tampering that poses threats to
personal property and personal security. Solving these
problems requires the use of new technologies such as
blockchain, changes in access management to increase the
security, transparency and efficiency of the closed system.
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1.3 Objective of the work

e Establishing a secure management system: The main
purpose of this study is to establish a safe and
reliable management system by using Solana
blockchain technology with a smart system. The
system is designed to improve security measures by
using distributed and immutable blockchain to
securely manage access rights.

e Enable easy access control: Another purpose is to
enable self-managed access control, which allows
users to instantly grant and revoke privileged access
without relying on central control. Through the
management of administrative control, the system is
designed to improve transparency, accountability and
ensure re-enforcement against unauthorized access or
testing.

e Enable remote control: This work focuses on the
functionality of remote control access, which allows
users to close or open the door from any site using a
mobile phone or website. These features provide the
user with greater flexibility and security control,
while also increasing user comfort.

e Ensure Scalability and Efficiency: Finally, the
research aims to ensure the scalability and efficiency
of the access control system by leveraging the high
throughput and low latency features of the Solana
blockchain. By solving scalability issues, the system
can support many users and access requests without
affecting performance, making it suitable for
deployment in many places, from the district to the
real estate market.
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3. METHODOLOGY

The integration of Solana blockchain technology with smart
locking systems involves a holistic approach, combining
hardware and software to ensure secure, efficient, and scalable
access control. The design phase defines the system
architecture, including smart locks and gateway devices for
seamless blockchain communication. Hardware components
such as secure lock mechanisms, sensors, and connectivity
modules are selected. Concurrently, software development
focuses on creating firmware, gateway software, and
blockchain integration layers. Solana's decentralized ledger
manages access permissions, ensuring immutability and
transparency. Cryptographic algorithms and encryption
protocols protect data integrity and privacy. The user
interface, available via mobile and web applications, allows
real-time remote access management. Rigorous testing
validates  functionality, security, and performance.
Deployment involves installing the system in real-world
environments, with ongoing monitoring and improvements
based on feedback. Comprehensive documentation ensures
clarity and facilitates future enhancements. This methodology
delivers a robust, future-ready smart lock solution leveraging
Solana blockchain to revolutionize access control.

3.1 Existing System

The existing smart lock systems typically consist of physical
locks equipped with loT capabilities and connected to a
central control hub via Wi-Fi or Bluetooth. These systems
offer various features such as remote access control, real-time
monitoring, and integration with other smart home devices.
Users can lock or unlock doors using a mobile app, keypad,
key fob, or biometric authentication methods. Additionally,
some smart lock systems offer features like temporary access
codes, activity logs, and notifications for lock events.

One common type of smart lock is the retrofit smart lock,
which replaces the interior portion of an existing deadbolt
lock, allowing users to retain their existing keys and external
hardware. Another type is the full replacement smart lock,
which replaces the entire locking mechanism, offering
enhanced security features and integration with other smart
home systems.

While smart lock systems offer convenience and flexibility,
they also face certain limitations and challenges. Centralized
access control mechanisms may pose security risks, such as
vulnerability to hacking or unauthorized access. Dependence
on internet connectivity can lead to reliability issues,
especially in areas with poor network coverage or during
network outages. Moreover, compatibility issues with
different smart home platforms and devices can hinder
seamless integration and interoperability.
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Overall, while existing smart lock systems offer significant
improvements over traditional lock mechanisms, there is room
for innovation and enhancement, particularly in areas such as
security, reliability, and interoperability. Integrating
blockchain technology, such as Solana blockchain, could
address some of these challenges by offering decentralized
access management, enhanced security, and transparent audit
trails.

3.2 Proposed System
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Fig -1: Process flowchart

1. Decentralized Access Control: Utilizing Solana
blockchain's decentralized ledger, the proposed system
implements smart contracts to manage access permissions.
Each access permission is represented as a unigue transaction
on the blockchain, ensuring immutability and transparency.
Smart contract logic enforces access control policies, allowing
users to grant or revoke access rights autonomously without
relying on centralized authorities.

2. Real-time Monitoring and Event Logging: The system
incorporates event logging functionality, where lock activities
such as door locks/unlocks, access attempts, and access grants
are recorded as events on the Solana blockchain. These events
are timestamped and cryptographically signed, providing
users with a verifiable audit trail of lock activities in real-time.
Users can access this information through a dedicated
interface or query the blockchain directly using APIs.

3. Remote Access Control: Through integration with a
mobile or web application interface, users can remotely
control the smart lock system. Leveraging Solana blockchain's
fast transaction processing, users can initiate lock/unlock
commands securely and seamlessly from anywhere with
internet connectivity. Authentication and authorization
mechanisms ensure that only authorized users can perform
remote access control actions.

4. Scalability and Performance: Solana blockchain's high
throughput and low latency capabilities enable the proposed
system to handle a large volume of access transactions
efficiently. The system utilizes Solana's parallel processing
architecture and proof-of-history consensus mechanism to
achieve rapid transaction confirmation times and maintain
responsiveness, even under heavy load conditions.

5. Security Measures: Security in the proposed system is
bolstered by Solana blockchain's decentralized and immutable

nature. Access permissions stored on the blockchain are
cryptographically hashed and encrypted to prevent
unauthorized modifications. Additionally, cryptographic
signatures and access control lists ensure that only authorized
parties can modify access permissions or interact with the
smart lock system.

6. Integration with Smart Home Ecosystem: The proposed
system is designed for seamless integration with other smart
home devices and platforms. Through standardized
communication protocols and APIs, the system can interact
with security cameras, sensors, and home automation systems
to enhance overall security and convenience. This integration
enables features such as automated door locking based on

sensor inputs or video verification of access attempts.

4. IMPLIMENTATION

4.1 Introduction

A smart lock system that combines Solana blockchain
technology with the Internet of Things requires a few crucial
elements. To ensure smooth connectivity and dependable
functioning, the hardware setup first has to carefully choose
and configure components such a motorised deadbolt or latch,
microcontrollers, sensors, and communication modules. The
next step is software development, in which the
microcontroller's firmware is created to operate the locking
mechanism and establish connection with other Internet of
Things devices. Along with building user interfaces for user
engagement, such as online portals or mobile applications,
software modules are also made to manage user
authentication, access control, and remote lock/unlock actions.
Choosing the right Solana blockchain network and creating
smart contracts in the Rust programming language to control
access rights and securely log transactions are the two steps
involved in integrating with the Solana blockchain network.

Creating lines of communication between 10T devices and the
Solana blockchain allows smart contract engagement and safe
transaction recording. Throughout the process, security
precautions are crucial. These include putting in place reliable
authentication systems, strong encryption methods, and fail-
safe procedures to reduce any possible interruptions. Over
time, extensive testing, deployment in real-world settings,
continuous maintenance, and user training guarantee the
system's dependability, security, and usability.
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Fig -2: Arduino UNO and RFID Reader Connected

4.2 Solana

The integration of Solana blockchain technology with smart
locking systems involves a comprehensive approach that
combines both hardware and software to ensure secure,
efficient, and scalable access control. The initial design phase
focuses on defining the system architecture, incorporating
smart lock mechanisms and gateway devices for seamless
communication with the blockchain. The hardware selection
process includes choosing secure lock mechanisms, sensors,
and  connectivity  modules.  Concurrently,  software
development involves creating firmware for the smart locks,
gateway software for device communication, and blockchain
integration layers to interface with the Solana network. This
integration leverages Solana's decentralized ledger to manage
access permissions, ensuring they are immutable and
transparent.  Cryptographic algorithms and encryption
protocols are used to protect data integrity and privacy. The
system's user interface, accessible via mobile and web
applications, is designed for intuitive remote access
management, enabling users to grant or revoke permissions in
real-time. Rigorous testing procedures validate the system's
functionality, security, and performance under various
conditions. The deployment phase includes installing smart
locks and gateway devices in real-world environments,
followed by continuous monitoring and iterative
improvements based on user feedback and performance
metrics. Comprehensive documentation supports each stage of
development, ensuring clarity and facilitating future
enhancements. This methodology ensures a robust and future-
ready smart lock solution that leverages the power of Solana
blockchain technology to revolutionize access control.

4.3 Arduino uno

To provide safe, effective, and scalable access control,
integrating Solana blockchain technology with smart locking
systems requires a thorough strategy that incorporates
hardware and software. The procedure starts with the design
phase, in which the system architecture is established. To
enable smooth connection with the blockchain, gateway
devices and smart lock mechanisms are incorporated. Carefully
chosen hardware components include communication

modules, sensors, and safe lock mechanisms. Software
development is concentrated on developing blockchain
integration layers to link to the Solana network, firmware for
the smart locks, and gateway software for device
communication in parallel. This configuration provides
immutability and transparency by managing access rights
using Solana's decentralised ledger. Cryptographic algorithms
and encryption mechanisms safeguard data integrity and
privacy.

The user interface of the system, which can be accessed by
online and mobile applications, is made to let people control
access remotely in real-time and grant or revoke rights as
needed. Thorough testing guarantees the system's performance,
security, and functioning in a variety of scenarios. After the
smart locks and gateway devices are installed in actual
settings, deployment entails ongoing monitoring and iterative
changes based on user input and performance data. Each
development stage is supported by thorough documentation,
which guarantees clarity and makes future improvements
easier. This process guarantees a reliable and cutting-edge
smart lock system that revolutionises access control by
utilising Solana blockchain technology.

4.3 Results

Fig -3: Solana Account Balance

Fig -4: New Solana Account Created

Fig -5: Transaction made in solana

soL

n made in solana playground

Fig -6: Transactio
5. CONCLUSIONS

In summary, the integration of Solana blockchain technology
with smart lock systems provides a revolutionary approach to
management and security challenges. Smart lock technology
leverages the decentralized architecture and immutability of
the blockchain, providing unprecedented transparency and
resilience against tampering or unauthorized access. The
system's capabilities include remote control and remote
monitoring; This simplifies management's respect and
attention while giving users unprecedented control over their
security.
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Additionally, the scalability and efficiency of the Solana
blockchain ensures that the system can accommodate large
numbers of wusers and transactions without degrading
performance. Integration with other 10T devices enables better
communication and collaboration, opening up more avenues
for home automation and security. Advanced analytics unlock
valuable insights from system-generated data, allowing
stakeholders to make informed decisions and improve
operational efficiency.

Additionally, exploring token-based incentive systems can
support a strong ecosystem around smart locks, encouraging
user participation and interaction while encouraging desired
behavior. Cooperation and cooperation between partners are
important for the success and development of smart lock
technology. By being agile and responsive to new trends and
technologies, systems can be at the forefront of access control
and security innovations to meet users' changing needs and
expectations. In summary, smart locks using Solana
blockchain technology represent a revolution in access
control, providing a secure, transparent and user-focused
approach to security in the digital age.
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