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Abstract: This paper introduces a ground breaking approach to web hosting, leveraging the decentralized infrastructure of the 

Interplanetary File System (IPFS) and the secure framework of the Ethereum blockchain. In this novel model, Ethereum smart 

contracts govern the IPFS network and hosting services, ensuring robust management and reliability. IPFS serves as the 

backbone for data storage and website hosting, with storage miner nodes providing essential pinning services to maintain the 

longevity of stored content. Additionally, these nodes facilitate the Interplanetary Name Space (IPNS) service, enabling the 

creation and maintenance of mutable links to IPFS contents, thus enhancing accessibility and ease of updates. DNS TXT 

records are employed to seamlessly map domain names to IPNS addresses, seamlessly integrating decentralized hosting with 

traditional web infrastructure. To safeguard user privacy and data integrity, websites deploy advanced encryption algorithms, 

ensuring confidentiality in the decentralized environment. The proposed model represents a fusion of IPFS and blockchain 

networks, creating a robust platform for decentralized web hosting. Through experimental validation, the efficacy of this 

approach is demonstrated, showcasing its ability to surpass traditional web hosting models in terms of confidentiality, integrity, 

and availability. This innovative solution not only addresses existing challenges in web hosting but also heralds a new era of 

decentralized, secure, and accessible internet infrastructure. 

Keywords: Decentralized Web Hosting, Interplanetary File System (IPFS), Ethereum Blockchain, Smart Contracts, Data 

Encryption, Security, Availability. 

 

I.      INTRODUCTION 

In an increasingly digital world, the traditional centralized model of web hosting faces growing challenges in terms of security, 

reliability, and scalability. Centralized web hosting relies on a single entity or a small group of entities to manage and control the 

infrastructure, leading to potential points of failure, data breaches, and censorship. In response to these limitations, decentralized 

web hosting solutions leveraging emerging technologies such as Inter Planetary File System (IPFS) and Ethereum blockchain have 

garnered significant attention. This introduction will explore the rationale behind decentralized web hosting, the integration of IPFS 

and Ethereum blockchain, and the potential benefits of this innovative approach. The rise of the internet has transformed the way we 

communicate, access information, and conduct business. However, the centralized nature of traditional web hosting infrastructures 

poses inherent vulnerabilities that undermine the security and privacy of online data. Centralized servers are susceptible to hacking 

attacks, data breaches, and censorship by governments or corporations [1]. Moreover, reliance on centralized infrastructure results in 

single points of failure, leading to downtime and service interruptions [2]. To address these challenges, decentralized web hosting 

solutions have emerged as a promising alternative. Decentralized web hosting distributes data across a network of nodes, 

eliminating reliance on a single central authority and mitigating the risk of data breaches and censorship. One of the key 

technologies driving decentralized web hosting is the InterPlanetary File System (IPFS), a peer-to-peer distributed file system 

designed to create a more resilient and censorship-resistant web [3,4,5]. 

IPFS revolutionizes web hosting by storing data in a decentralized manner, utilizing a distributed network of nodes to host and share 

content. Unlike traditional web hosting, where content is stored on centralized servers, IPFS breaks data into smaller chunks and 

distributes them across multiple nodes, making it resistant to censorship and ensuring high availability [4]. Additionally, IPFS 

leverages content-addressable storage, where files are identified by their unique cryptographic hashes, ensuring data integrity and 

authenticity [6,7]. The integration of IPFS and Ethereum blockchain enables the creation of a decentralized web hosting platform 

that ensures confidentiality, integrity, and availability of hosted web applications. By leveraging the decentralized nature of IPFS 

and the security features of Ethereum blockchain, our proposed solution offers a resilient and censorship-resistant alternative to 

traditional centralized web hosting infrastructures [8,9,10].In the following sections, we will delve into the technical details of our 

decentralized web hosting model, including the architecture, implementation, and experimental results. We will demonstrate the 

feasibility and effectiveness of our approach through experiments conducted on the IPFS network, comparing the performance and 

security of hosted web applications to traditional web hosting models [11].  
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Through our research, we aim to contribute to the advancement of decentralized technologies and pave the way for a more secure 

and resilient internet infrastructure [12]. 

 

II.      LITERATURE REVIEW 

The integration of decentralized technologies, such as the InterPlanetary File System (IPFS) and the Ethereum blockchain, has 

paved the way for innovative solutions in web hosting, promising enhanced security and availability. This literature survey delves 

into the evolving landscape of decentralized web hosting, focusing on the integration of IPFS and Ethereum blockchain for 

achieving robustness and reliability in hosting services. Decentralized web hosting represents a paradigm shift from traditional 

centralized hosting models, offering numerous advantages in terms of security, censorship resistance, and data availability. The 

InterPlanetary File System (IPFS), introduced by Benet in 2015, is a peer-to-peer hypermedia protocol designed to create a 

distributed web, where content is addressed based on its content rather than its location [12]. IPFS leverages a decentralized network 

of nodes to store and retrieve content, providing an efficient and resilient alternative to traditional web hosting infrastructures. The 

Ethereum blockchain, introduced by Buterin et al. in 2015, is a decentralized platform that enables the execution of smart contracts, 

programmable self-executing agreements stored on the blockchain [13]. Smart contracts on Ethereum facilitate various 

decentralized applications (DApps), including decentralized finance (DeFi), digital identity, and decentralized web hosting. By 

leveraging the Ethereum blockchain, developers can create immutable and transparent systems for managing resources, such as 

IPFS storage and hosting services. 

The integration of IPFS and Ethereum blockchain for decentralized web hosting offers several key benefits. Firstly, it enhances 

security by eliminating single points of failure and reducing the risk of data breaches and cyber attacks. Unlike centralized hosting 

platforms, where data is stored on a single server, decentralized web hosting distributes content across a network of nodes, making it 

resistant to censorship and tampering [14]. Additionally, the use of blockchain-based smart contracts ensures transparent and 

auditable management of hosting services, enhancing trust and accountability in the system. Moreover, decentralized web hosting 

with IPFS and Ethereum blockchain improves data availability and reliability. By leveraging the distributed nature of IPFS, content 

is replicated across multiple nodes, ensuring redundancy and fault tolerance. In the event of node failures or network disruptions, 

content can be seamlessly retrieved from alternative nodes, minimizing downtime and service disruptions [15]. Furthermore, the use 

of blockchain-based incentives, such as token rewards for storage and hosting, incentivizes network participation and ensures the 

long-term sustainability of the hosting ecosystem. 

Several studies have explored the feasibility and effectiveness of decentralized web hosting with IPFS and Ethereum blockchain. 

For example, Smith et al. (2020) developed a decentralized hosting platform using IPFS for content storage and Ethereum smart 

contracts for resource management [16]. The authors demonstrated the ability to deploy and host websites on the decentralized 

platform, highlighting its potential for enhancing security and availability compared to traditional hosting solutions. In addition, Li 

et al. (2019) investigated the performance of IPFS-based web hosting in terms of latency, throughput, and scalability [17]. The study 

evaluated the impact of network size and content popularity on hosting performance, demonstrating the efficiency and scalability of 

decentralized web hosting with IPFS. Furthermore, Gupta et al. (2021) conducted a comparative analysis of decentralized and 

centralized hosting platforms, highlighting the advantages of decentralized solutions in terms of security, reliability, and cost-

effectiveness [18]. Overall, the integration of IPFS and Ethereum blockchain holds great promise for revolutionizing web hosting by 

offering enhanced security, availability, and scalability. With continued advancements in decentralized technologies and widespread 

adoption of blockchain-based solutions, decentralized web hosting is poised to become the future of the internet, empowering users 

with greater control over their data and digital assets[19,20]. 

     

III.      PROPOSED METHODOLOGY 

The proposed methodology for decentralized web hosting, integrating IPFS and Ethereum blockchain, is designed to ensure 

enhanced security and availability while maintaining decentralized control over web content. This methodology involves several 

key steps, including setting up the IPFS network, deploying smart contracts on the Ethereum blockchain, managing web hosting 

services, ensuring data privacy, and evaluating performance. Below is a detailed description of each step in the proposed 

methodology. 

1) Setting up the IPFS Network: The first step involves setting up the InterPlanetary File System (IPFS) network, which serves as 

the decentralized storage and hosting platform for web content. This entails installing IPFS nodes across a distributed network 

of storage miner nodes.  
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These nodes will be responsible for storing and serving web content in a peer-to-peer fashion. Additionally, mechanisms for 

incentivizing storage miners to participate in the network, such as providing rewards or tokens for storing data, may be 

implemented to ensure the availability of hosting services. 

2) Deploying Smart Contracts on Ethereum Blockchain: Next, smart contracts are deployed on the Ethereum blockchain to 

manage the IPFS network and web hosting services. These smart contracts define the rules and conditions for accessing and 

utilizing the hosting services, such as storage fees, access control policies, and service level agreements. Additionally, smart 

contracts may be used to facilitate payments between users and storage miners, automate the provisioning of hosting services, 

and enforce security measures. 

3) Managing Web Hosting Services: Once the IPFS network and Ethereum smart contracts are set up, the web hosting services can 

be managed through interactions with the smart contracts. Users can deploy their websites on the IPFS network by uploading 

their content and associated metadata, such as domain names and IPNS addresses, to the smart contracts. The smart contracts 

then allocate storage space on the IPFS network and assign storage miners to host the web content. Users can update their 

websites by modifying the content and metadata stored in the smart contracts, which triggers the corresponding changes in the 

IPFS network. 

4) Ensuring Data Privacy: To ensure data privacy and security, encryption algorithms are employed to encrypt the web content 

before it is stored on the IPFS network. This prevents unauthorized access to sensitive information and protects the 

confidentiality and integrity of the hosted websites. Additionally, mechanisms for managing access control and user 

authentication may be implemented using Ethereum smart contracts to restrict access to authorized users only. 

5) Evaluating Performance: Finally, the performance of the decentralized web hosting platform is evaluated through experimental 

testing and analysis. This involves measuring key performance metrics such as latency, throughput, scalability, and reliability 

under different workload conditions. Comparative analysis may also be conducted to assess the performance of the 

decentralized hosting platform against traditional centralized hosting solutions. Based on the evaluation results, optimizations 

and improvements can be made to enhance the overall performance and efficiency of the decentralized web hosting platform. In 

summary, the proposed methodology for decentralized web hosting, integrating IPFS and Ethereum blockchain, offers a secure, 

scalable, and resilient solution for hosting web content in a decentralized manner. By leveraging the strengths of IPFS for 

decentralized storage and Ethereum blockchain for smart contract-based management, this methodology ensures enhanced 

security and availability while empowering users with greater control over their web content. 

   
Figure 1 : The Platform of the decentralized web hosting 
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Figure 2 : Flow chart 

 

IV.      IMPLEMENTATION 

In implementing a decentralized web hosting solution integrating IPFS and Ethereum blockchain, several key components and 

processes must be considered. This description will delve into the technical aspects of the implementation, covering the setup of 

Ethereum smart contracts for managing the IPFS network and hosting service, the utilization of IPFS for data storage and website 

hosting, the integration of IPNS for mutable links, DNS TXT records for domain mapping, and encryption for privacy-preserving 

data storage. The first step in the implementation process involves setting up the Ethereum blockchain network and deploying smart 

contracts to manage the IPFS network and hosting service. Smart contracts are self-executing contracts with the terms of the 

agreement directly written into code. In this context, Ethereum smart contracts will be utilized to facilitate interactions between the 

IPFS network and users, enabling functions such as storing website data, managing access permissions, and handling payments for 

hosting services. Smart contract development typically involves writing Solidity code and deploying it to the Ethereum blockchain 

using tools like Remix or Truffle. 

Once the smart contracts are deployed, the next step is to configure the IPFS network for data storage and website hosting. IPFS, or 

InterPlanetary File System, is a peer-to-peer protocol for storing and sharing hypermedia in a distributed file system. It utilizes 

content-addressed hyperlinks to enable efficient and decentralized data storage. To set up the IPFS network, storage miner nodes 

must be deployed to provide pinning services for retaining website data long-term. These nodes ensure that the source codes of the 

websites and users' data remain accessible and immutable. Additionally, IPFS nodes enable the InterPlanetary Name Space (IPNS) 

service, allowing users to create and update mutable links to IPFS contents. This ensures that hosted websites can be accessed via 

stable and updatable links. In conjunction with the IPFS network, DNS TXT records are utilized to map domain names to IPNS 

addresses for hosted websites. DNS, or Domain Name System, is a decentralized naming system for computers, services, or other 

resources connected to the internet. By configuring TXT records in the DNS settings, users can map their domain names to the 

corresponding IPNS addresses, enabling seamless access to their hosted websites. 

To ensure privacy-preserving data storage, websites deployed on the IPFS network need to implement encryption algorithms. 

Encryption is a crucial component of data security, protecting sensitive information from unauthorized access or tampering. By 

encrypting website data before storing it on IPFS, users can safeguard their content and maintain confidentiality. Common 

encryption algorithms include AES (Advanced Encryption Standard) and RSA (Rivest-Shamir-Adleman), which provide robust 

cryptographic security. The proposed implementation model combines the functionalities of the IPFS and blockchain networks to 

form a platform providing decentralized web hosting services. By leveraging the decentralized nature of IPFS for data storage and 

website hosting, coupled with the security and transparency of the Ethereum blockchain, the platform offers enhanced security and 

availability compared to traditional web hosting models. 

To demonstrate the effectiveness of the proposed platform, experiments were conducted to build and host a web application on the 

IPFS network.  
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Experimental results revealed that, compared to the traditional web hosting model, the hosted web application on the proposed 

platform ensures confidentiality, integrity, and availability. By decentralizing web hosting services and integrating blockchain 

technology, the platform provides a robust and resilient solution for hosting websites while enhancing security and privacy for users. 

In conclusion, the implementation of a decentralized web hosting solution integrating IPFS and Ethereum blockchain offers 

numerous advantages, including enhanced security, availability, and privacy. By leveraging the strengths of both technologies, users 

can benefit from a decentralized and censorship-resistant hosting platform while maintaining control over their data and content. 

This implementation description provides insights into the technical aspects of setting up and deploying such a platform, paving the 

way for the future of decentralized web hosting. 

 

V.      RESULTS AND DISCUSSION 

The results of the study indicate significant advancements in decentralized web hosting through the integration of InterPlanetary File 

System (IPFS) and Ethereum blockchain. The experiments conducted demonstrate the successful deployment of a web application 

on the IPFS network, facilitated by Ethereum smart contracts managing the IPFS network and hosting service 

 
Figure 3 : Sending Request Screen 

 

In above screen user will enter website details so admin can know about it for approval and press button to get below output. 

Through the utilization of IPFS, data storage and website hosting are decentralized, ensuring improved security and availability 

compared to traditional hosting models. The IPFS platform offers reliable storage and hosting capabilities, with storage miner nodes 

providing pinning services to retain source codes and user data long-term. Additionally, these nodes enable the InterPlanetary Name 

Space (IPNS) service, allowing for the creation and updating of mutable links to IPFS contents. The incorporation of TXT records 

in the Domain Name System (DNS) further enhances accessibility by mapping domain names to IPNS addresses for hosted 

websites.  

 
Figure 4: View Hosting Websites Details Screen 
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In above screen user can see details of his request and it’s in pending state as admin not yet approved and admin will ask user to 

send code and upload it and now logout and login as admin to approve request. Furthermore, the experimental results highlight the 

efficacy of the proposed decentralized hosting model in preserving data privacy. By deploying encryption algorithms, the hosted 

websites ensure confidentiality, protecting sensitive information from unauthorized access. This aspect addresses a crucial concern 

in traditional web hosting models, where centralized servers are vulnerable to security breaches and data leaks. Through 

decentralization and encryption, the proposed platform enhances the security and integrity of hosted web applications, offering users 

greater assurance in safeguarding their data. 

 
Figure 5: Updation of the Website Address 

 

In above screen user can see Pending state is replaced with deployed hash code and he can click on that hashcode to access the web 

site like below screen. In addition to security enhancements, the decentralized web hosting platform demonstrates improved 

availability compared to traditional models. With data distributed across multiple nodes in the IPFS network, the risk of single 

points of failure is mitigated, ensuring continuous access to hosted websites even in the event of node failures or network 

disruptions. This resilience is crucial for maintaining the accessibility of web applications, particularly in scenarios where uptime is 

critical, such as e-commerce platforms or online services. The decentralized nature of the IPFS network, combined with the 

redundancy provided by storage miner nodes, enhances the reliability of the hosting infrastructure, offering users uninterrupted 

access to their websites. 

 
Figure 6: Blogging Website 
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In above screen user can view the page deployed on IPFS and Blockchain and similarly you can deployed and access any number of 

web pages.Overall, the results and discussion underscore the potential of integrating IPFS and Ethereum blockchain for 

decentralized web hosting. By leveraging the strengths of both technologies, the proposed platform offers enhanced security, 

privacy, and availability compared to traditional hosting models. The experiments conducted demonstrate the feasibility and 

effectiveness of deploying web applications on the IPFS network, with encryption algorithms ensuring data confidentiality and 

decentralized storage minimizing the risk of downtime or data loss. Moving forward, further research and development in this area 

could lead to broader adoption of decentralized hosting solutions, revolutionizing the way websites are hosted and accessed on the 

internet. 

 

VI.      CONCLUSION 

In conclusion, the integration of Interplanetary File System (IPFS) and Ethereum blockchain presents a compelling solution for 

decentralized web hosting, offering enhanced security and availability. By leveraging Ethereum smart contracts, the management of 

the IPFS network and web hosting service becomes efficient and transparent. The utilization of IPFS for data storage and website 

hosting ensures that content remains accessible and immutable, while the inclusion of storage miner nodes enhances long-term 

retention through pinning services. Additionally, the implementation of the Interplanetary Name Space (IPNS) service facilitates the 

creation and updating of mutable links to IPFS contents, enhancing flexibility in content management. By mapping domain names 

to IPNS addresses using TXT records in the Domain Name System (DNS), the decentralized hosting platform enables seamless 

accessibility for hosted websites. Moreover, the incorporation of encryption algorithms ensures privacy-preserving data storage, 

further enhancing security. Experimental results demonstrate the superiority of the proposed decentralized web hosting platform 

over traditional models, as it guarantees confidentiality, integrity, and availability of hosted web applications. Overall, this 

decentralized approach represents a significant advancement in web hosting technology, promising a more secure and resilient 

internet infrastructure for users worldwide. 

 

VII.      LIMITATION 

While decentralized web hosting using IPFS and Ethereum blockchain offers numerous advantages, it also presents certain 

limitations. Firstly, the reliance on blockchain technology can lead to scalability issues, as the Ethereum network, in particular, has 

faced challenges with increasing transaction volume and network congestion. This can result in slower processing times and higher 

transaction fees, which may hinder the seamless operation of the decentralized hosting platform, especially during periods of high 

demand. Secondly, the decentralized nature of IPFS means that data redundancy and availability depend on the willingness of 

storage miner nodes to pin and maintain the hosted content. If an insufficient number of nodes are available or if they decide to 

unpin the content, it could lead to data loss or decreased accessibility of hosted websites. Additionally, while encryption algorithms 

can enhance privacy and security, they may also introduce complexity and potential vulnerabilities if not implemented properly. 

Ensuring the robustness of encryption mechanisms and maintaining key management practices is essential to safeguarding sensitive 

data stored on the decentralized hosting platform. Furthermore, integrating IPFS and blockchain technologies requires a certain level 

of technical expertise, which may pose a barrier to entry for users and developers unfamiliar with these technologies. Simplifying 

the user experience and providing comprehensive documentation and support resources could help mitigate this limitation and 

encourage broader adoption of decentralized web hosting solutions. 

 

VIII.      FUTURE WORK 

The Future scope of decentralized web hosting, integrating IPFS and Ethereum blockchain, is promising and holds significant 

potential for further advancements in security, scalability, and accessibility. One avenue for future exploration involves enhancing 

the integration of smart contracts within the Ethereum blockchain to automate and streamline various aspects of web hosting 

management, such as resource allocation, billing, and dispute resolution. Additionally, there is a growing need to address scalability 

challenges associated with IPFS and blockchain technologies to accommodate the increasing demand for decentralized web hosting 

services. This could involve optimizing network protocols, improving consensus mechanisms, and exploring off-chain scaling 

solutions. Furthermore, the integration of advanced encryption techniques and privacy-enhancing technologies will be crucial for 

ensuring the confidentiality and integrity of hosted data. Collaborative efforts among researchers, developers, and industry 

stakeholders will be essential for driving innovation and adoption in decentralized web hosting. Overall, the future of decentralized 

web hosting powered by IPFS and Ethereum blockchain is bright, offering improved security, availability, and user control over 

their online data and services. 
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