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I. ABSTRACT

"The rise of e-commerce has led to an increasing demand for scalable and secure solutions to build and
manage online marketplaces [1]. In this paper, we propose a methodology that leverages distributed ledger
technology (DLT) to build serverless e-commerce websites. Our approach utilizes blockchain technology to
enable decentralized and secure transaction management, ensuring that data integrity and privacy are
maintained while scaling to accommodate high volumes of transactions [1].To implement our methodology,
we first define the architecture and design of a serverless e-commerce website based on the DLT approach.
We then present a detailed analysis of the advantages and disadvantages of using blockchain technology for
e-commerce websites. Our study shows that the use of blockchain technology in -.e-commerce can
significantly improve security and reduce costs, while also increasing transparency and traceability [2,
3].Next, we provide a step-by-step guide on how to develop a serverless e-commerce website using DLT,
including the setup and deployment of a blockchain network, the creation of smart contracts, and the
integration of various e-commerce functionalities. We also present a case study to demonstrate the
effectiveness of our methodology in building and managing an online marketplace [1].

Our proposed methodology provides a practical solution for building scalable and secure e-commerce
websites, utilizing the benefits of blockchain technology. By adopting this approach, businesses can create
more efficient, transparent, and trustworthy e-commerce platforms that can operate without a central server
(2, 3]
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I INTRODUCTION

The advent of serverless computing has revolutionized the way we think about web application development
and deployment [4]. By eliminating the need for servers and infrastructure management, serverless
computing enables organizations to focus on application development, while reducing costs and increasing
scalability. E-commerce websites are a prime example of applications that can benefit from the serverless
architecture, given the unpredictable traffic patterns and seasonal spikes in demand.However, building and
managing serverless e-commerce websites can be challenging due to the need for secure and reliable
transaction processing and data management. Blockchain technology offers a potential solution to these
challenges by providing a decentralized and secure platform for transactions and data management [8].
Blockchain technology has been extensively used in cryptocurrency applications, but its potential extends far
beyond that.

In this paper, we propose a methodology for building and managing serverless e-commerce websites using a
distributed ledger technology (DLT) approach based on blockchain technology. The proposed methodology
consists of five components: smart contracts [5], decentralized storage [7], distributed infrastructure [6],
cryptographic security [10], and continuous optimization.Smart contracts enable automated and secure
transactions between different parties involved in the e-commerce website without the need for
intermediaries [5]. Decentralized storage systems such as IPFS or Swarm ensure that data is stored securely
and reliably in a decentralized manner [7]. A distributed infrastructure based on blockchain nodes ensures
high availability and resilience of the website [6]. Cryptographic security measures such as digital signatures,
hash functions, and encryption are employed to ensure the integrity and confidentiality of data [7]. Finally,
continuous optimization through the use of analytics and monitoring tools ensures that the website remains
efficient, secure, and user-friendly over time.The methodology offers a unique and innovative approach to
building and managing serverless e-commerce websites, leveraging the benefits of blockchain technology.
The effectiveness of this methodology can be evaluated through further research and testing in real-world
scenarios.

IV.LITERATURE REVIEW

The use of distributed ledger technology (DLT), specifically blockchain technology, has garnered significant
attention in recent years due to its potential to revolutionize various industries, including e-commerce
[2][9][11]. Blockchain technology offers a decentralized and secure way to manage transactions and data,
making it an attractive option for e-commerce websites that require secure and efficient data
management.One of the key components of blockchain technology is smart contracts, which are self-
executing contracts with the terms of the agreement between buyer and seller being directly written into
lines of code [5]. This allows for automated and secure transactions without the need for intermediaries,
reducing transaction costs and increasing efficiency.

Decentralized storage systems, such as InterPlanetary File System (IPFS) and Swarm, offer a secure and
reliable way to store data in a decentralized manner, making it accessible to all parties involved in the e-
commerce transaction [7][11]. The use of a distributed infrastructure based on blockchain nodes also ensures
high availability and resilience, as the website is hosted on a network of nodes rather than a centralized
server.In terms of security, blockchain technology offers cryptographic security measures such as digital
signatures, hash functions, and encryption to ensure the integrity and confidentiality of data [1][4]. This is
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particularly important for e-commerce websites that handle sensitive customer information and financial
transactions.

Several studies have investigated the potential of using blockchain technology for e-commerce websites. For
example, a study by Xu and Weber (2019) proposed a blockchain-based platform for e-commerce that
incorporates smart contracts, decentralized storage, and a distributed infrastructure to provide a secure and
efficient platform for e-commerce transactions [11]. Another study by Zhang et al. (2020) explored the use of
blockchain technology in building serverless e-commerce websites [1]. Maesa and Pratama (2020) also
proposed the use of blockchain technology to build a secure and decentralized platform for e-commerce [12].

Swan (2015) discussed the potential use cases of blockchain technology in e-commerce, including supply
chain management, digital identity, and secure payments [4]. The author noted that blockchain technology
could provide a secure and transparent platform for managing supply chains, enabling businesses to track
products from the point of origin to the point of sale. Additionally, blockchain technology could enable secure
and decentralized identity management, allowing users to control their personal data.Overall, the literature
suggests that blockchain technology has significant potential to revolutionize e-commerce by providing a
secure and transparent platform for transactions and data management [2][4][9]. In the context of serverless
e-commerce websites, the use of blockchain technology could enable the creation of a decentralized and
secure platform for e-commerce, providing significant benefits for both businesses and consumers [1][12].

The paper "A Blockchain-Based E-Commerce Platform Utilizing Smart Contracts" by Zheng et al. provides
insights into the use of blockchain and smart contracts in e-commerce platforms. The paper discusses the
benefits of using blockchain technology, such as decentralization, immutability, and security, in e-commerce
platforms. The authors propose a blockchain-based e-commerce platform that utilizes smart contracts to
automate the transaction process, reduce transaction costs, and improve transaction security.

The paper also highlights some of the challenges and limitations of blockchain technology, such as scalability,
interoperability, and privacy concerns. The authors propose solutions to some of these challenges, such as
off-chain scaling solutions and privacy-preserving technologies.

The systematic review of blockchain technology in e-commerce by Kshetri provides a comprehensive
overview of the existing literature on blockchain in e-commerce. The review highlights the potential benefits
of blockchain technology in e-commerce, such as increased transparency, security, and efficiency. The review
also identifies some of the challenges and limitations of blockchain in e-commerce, such as scalability,
interoperability, and regulatory issues.

The paper by Roscoe et al. provides an overview of blockchain technology and its potential applications. The
paper discusses the benefits of blockchain technology, such as decentralization, immutability, and
transparency. The authors also discuss some of the challenges and limitations of blockchain technology, such
as scalability, interoperability, and regulatory issues.

The paper "A Survey of Blockchain Security Issues and Challenges" by Liu et al.[50] provides an overview of
the security challenges faced by blockchain technology. The paper discusses different types of attacks that
can be targeted towards blockchain systems, such as double-spending, 51% attacks, Sybil attacks, and others.
It also highlights the importance of security measures like consensus algorithms, cryptographic techniques,
and smart contracts.Although this paper does not specifically address the topic of building serverless e-
commerce websites with blockchain, it provides valuable insights into the security challenges associated with
blockchain technology. By understanding these challenges, developers can design and implement security
measures that address the vulnerabilities of blockchain systems and ensure the safety and reliability of the e-
commerce platform.
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Ali, R., Barré, P., & EI-Moussaoui, A. (2020).[16] A Distributed and Scalable Infrastructure for Serverless Web
Applications. IEEE Internet Computing, 24(3), 30-37. This paper proposes a distributed and scalable
infrastructure for serverless web applications. The authors argue that the current serverless infrastructure is
limited in scalability due to the lack of efficient load balancing, high latency, and limited customization
options. To address these limitations, the authors propose a distributed infrastructure based on
microservices architecture and containerization. They also introduce a new load-balancing algorithm that can
handle dynamic workloads efficiently. The proposed infrastructure allows for easy customization and can
handle large-scale web applications efficiently. The authors also discuss the potential benefits of this
approach, such as reduced costs, increased scalability, and improved performance. This paper can be useful
for anyone interested in building a distributed and scalable infrastructure for serverless web applications.

Secured Decentralized Storage System Using Blockchain Technology" by K. M. Raja et al. is to propose a
decentralized and secure storage system using blockchain technology. The paper describes a solution that
uses smart contracts to manage access control and data encryption to provide data security and privacy. The
proposed system is designed to address the limitations of centralized storage systems such as lack of security,
high cost, and potential single point of failure. The authors argue that the use of blockchain technology can
provide a decentralized and secure solution that is cost-effective and can scale to meet the growing storage
needs of modern applications. The paper presents a detailed analysis of the proposed system, including the
architecture, implementation, and evaluation of its performance and security features.

"Distributed Computing: Principles, Algorithms, and Systems"[87] is a book that covers the fundamental
principles, algorithms, and systems of distributed computing. The purpose of this book is to provide a
comprehensive introduction to the field of distributed computing, including its basic concepts, challenges,
and state-of-the-art solutions. The book covers a wide range of topics, including distributed system models,
communication protocols, synchronization, fault tolerance, and distributed algorithms. It also explores
emerging areas of distributed computing, such as peer-to-peer networks, grid computing, cloud computing,
and mobile computing. The book is intended for students and professionals who want to gain a deep
understanding of the principles and techniques of distributed computing.

The paper "An Overview of Serverless Computing: Architectures, Applications, and Challenges" by Wang and
Chen provides an extensive review of the serverless computing paradigm. It presents a detailed description of
the architecture of serverless computing, its applications, and the challenges it poses. The authors start by
introducing the concept of serverless computing and how it differs from traditional computing models. They
then discuss the various architectures of serverless computing, including Function-as-a-Service (FaaS),
Backend-as-a-Service (BaaS), and Mobile Backend-as-a-Service (MBaaS).

The paper also covers the various applications of serverless computing, including web and mobile
applications, Big Data processing, and the Internet of Things (IoT). The authors discuss the benefits of using
serverless computing, such as reduced operational costs, improved scalability and flexibility, and increased
development speed. However, the paper also points out some of the challenges associated with serverless
computing, such as performance issues, vendor lock-in, and security concerns.

Overall, the paper provides a comprehensive overview of the serverless computing paradigm and its potential
applications. It also highlights the challenges and considerations that developers and organizations need to
take into account when adopting serverless computing.
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Table 4.1 Study on AWS and Blockchain

S.No. Technology
AUTHOR YEAR TITLE FINDINGS
1 Ritulha and | 2021 Microservices | The paper provides a | Docker,
Subhendu Kumar Architecture comprehensive review of the | Kubernetes,
Das. for E- | Microservices  Architecture | and service
commerce (MSA) for E-commerce | mesh
Websites websites. frameworks
2 Kehan Wang and | 2019 An Overview | Discuss the challenges | serverless
Liang Chen of Serverless | associated with serverless | computing
Computing: computing, such as security,
Architectures, | performance, and vendor
Applications, | lock-in
and
Challenges.
IEEE Internet
of Things
Journal, 6,
8995-9007.
3 Zibin Zheng, | 2017 Blockchain highlighted the potential | Blockchain
ShenglingXie, Hao Challenges applications of blockchain
Dai, Xiaodong and technology in different
Chen, and Opportunities: | domains, such as finance,
Huaqun Wang. A Survey. | supply chain management,
International | and healthcare.
Journal of
Web and Grid
Services, 13
4 Lee, H. C.,, Lin, Y. | 2020 A Survey of | depth overview “of the | Blockchain
T., & Huang, Y. M. Blockchain- current state and' future
based prospects of blockchain-
Applications based applications and
and highlights the need for
Challenges. further research and
Journal of | development in this area.
Internet
Technology,
21, 1963-
1983.
5 JecintaWambui, 2019 A Blockchain- | The study concludes that the | Blockchain
Junseok Lee, Based E- | proposed platform can help
Sangkeun Lee, Commerce SMEs to overcome the
and Jong Hyuk Platform for | challenges of traditional e-
Park Small and | commerce systems such as

Medium
Enterprises

data breaches, fraud, and
high transaction costs, and
enable them to compete

IJCRT23A5036 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | i453



http://www.ijcrt.org/

www.ijcrt.org

© 2023 IJCRT | Volume 11, Issue 5 May 2023 | ISSN: 2320-2882

effectively in the

economy.

digital

6 Jiao, L., Zhang, L., | 2018 Research on | The paper provides insights | microservices-

& Zhou, X. Microservice- | into the potential benefits of | based
Based E- | adopting a microservices- | architecture
commerce based architecture for e-| fore-
System commerce systems. commerce
Architecture. systems

7 Zheng, Z., Li, X, | 2018 A Blockchain- | The paper presents a | Blockchain
Chen, X., Li, X., & Based blockchain-based framework | technology
Li, Y. Framework for secure e-commerce using | and its

for Secure E- | smart contracts. The | application in
Commerce proposed framework utilizes | building a
Using Smart | a distributed 8ledger system | secure e-
Contracts to enhance security, | commerce
transparency, and efficiency | framework
in e-commerce transactions. | using smart
contracts.

8 Ali Dorri, Salil S. | 2018 A The results showed that | Blockchain
Kanhere, and Raja Decentralized | BlockStore provides better
Jurdak Storage performance in terms of

System for | storage capacity, data

Blockchain- retrieval time, and fault

Based tolerance. The proposed

Applications system can be used in various
applications such as
distributed ledgers,
decentralized marketplaces,
and social networks.

9 Xiong Li, Hong | 2018 A Secure | The proposed system .is | ckchain
Niu, Jianhua Li, Decentralized | evaluated using simulations, | technology
and Zhigiang Wei Data Storage | and the results show that it is | and is

System for | effective in providing secure | designed for
the Internet | and decentralized data | secure
of Things | storage for loT applications. decentralized
Based on data storage
Blockchain for loT
Technology" applications.

10 R. K. Asrani, P. R. | 2020 Blockchain- The paper highlights the | blockchain
Devi, and S. D. Based potential of blockchain-based | technology
Sudarsan Decentralized | decentralized storage

Storage systems to address various
Systems: A | challenges related to data
Survey security, privacy, and
ownership for various
applications, including cloud
computing, and e-commerce.

11 Youngjae Kim, | 2018 Blockchain- The system utilizes a | Blockchain
Dae-HeeSeo, and based distributed hash table (DHT) | (DHT
JunbeomHur. Distributed and a blockchain network to
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Storage store and retrieve data. The

System for | proposed system provides

the Internet | security features such as

of Things. access control, data
encryption, and digital
signatures to ensure the
integrity and confidentiality
of the data.

12 MdRafiul Islam, 2019 A Review of The paper provides a blockchain-
Shamim Ripon, Blockchain- comprehensive review of based
Mohammad Based various blockchain-based decentralized
Mehedi Hassan, Decentralized | decentralized storage storage
and Muhammad Storage systems. It highlights the systems and
MahbubAlam Systems benefits of using blockchain their

for decentralized storage, technologies,
including immutability,

security, and transparency.

The paper also discusses the

limitations and challenges of
blockchain-based storage,

such as scalability,

performance, and storage

efficiency

13 2018 Serverless how to use AWS services Amazon Web
Yan Cui. Static such as S3, CloudFront, and Services

Websites with | Lambda to host and serve (AWS)

AWS static website files without Lambda and
the need for servers or virtual | Amazon S3
machines for creating

and hosting a
serverless
static website.

The study gap that this proposed methodology seeks to address is the need for a secure and efficient way to
build and manage serverless e-commerce websites. Traditional e-commerce websites often face challenges
such as data breaches, fraud, and high transaction costs, which can be mitigated through the use of
blockchain technology. However, there is currently a lack of standardized methodologies for building and
managing blockchain-based e-commerce websites.

IJCRT23A5036 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 1455


http://www.ijcrt.org/

www.ijcrt.org

© 2023 IJCRT | Volume 11, Issue 5 May 2023 | ISSN: 2320-2882

V. Tradition| Methodologies for Serverless Websites

V.l

® Monolithic Architecture:

Monolithic architecture involved building an application as a single, self-contained unit.

All components, such as the user interface, business logic, and data layer, were tightly coupled
within a single codebase.

Scaling and maintaining monolithic applications could be challenging as changes in one
component required redeploying the entire application.

® Server-Based Architecture:

In server-based architecture, applications were deployed on dedicated servers managed by the
organization.

Organizations needed to provision, manage, and scale servers based on expected traffic and
workload.

Scaling the server infrastructure required manual intervention, often leading to delays and
inefficiencies.

KEY CHALLENGES OF THESE METHODOLOGIES

® Limited Scalability:

Monolithic architecture's tightly coupled components made it challenging to scale specific
parts of the application independently.

Scaling the entire monolithic application required redeploying the entire codebase, causing
potential downtime and performance issues.

Resource Provisioning and Management:

Server-based architecture required organizations to manually provision and manage dedicated
servers for hosting the e-commerce application.

Scaling the server infrastructure involved manual intervention, leading to delays and
inefficiencies in handling sudden traffic spikes or fluctuations.

Higher Operational Complexity:

Both monolithic and server-based architectures required extensive operational management,
including server provisioning, maintenance, and monitoring.

Managing a complex infrastructure stack increased the operational burden on organizations,
diverting resources from core e-commerce functionalities.

Limited Agility and Flexibility:

Monolithic architectures made it difficult to introduce changes or updates to specific
components without impacting the entire application.
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® Server-based architectures often lacked the flexibility and agility required to rapidly respond to
market demands and customer expectations.

® Higher Costs and Resource Waste:

® Provisioning dedicated servers in a server-based architecture led to higher costs, especially
when the servers were underutilized during periods of low traffic.

® Resource waste occurred when the allocated server resources exceeded the actual application
demands, resulting in unnecessary expenses.

VI PROPOSED METHODOLOGY

The proposed methodology emphasizes the use of a distributed ledger technology (DLT) approach to build
and manage serverless e-commerce websites. This approach involves the use of blockchain technology, which
offers a decentralized and secure way to manage transactions and data.

Smart contracts: The first step in this methodology is to use smart contracts to manage the transactions and
interactions between different parties involved in the e-commerce website. Smart contracts are self-
executing contracts with the terms of the agreement between buyer and seller being directly written into
lines of code. This allows for automated and secure transactions without the need for intermediaries [2].

Decentralized storage: To store data securely and efficiently, the methodology proposes the use of
decentralized storage systems such as IPFS (InterPlanetary File System) or Swarm. This allows for data to be
stored in a decentralized manner, ensuring that it is secure, reliable, and accessible [7].

Distributed infrastructure: To ensure that the website is highly available and resilient, the methodology
proposes the use of a distributed infrastructure based on blockchain nodes. This allows for the website to be
hosted on a network of nodes, ensuring that it is always available even if some nodes go offline [4].

Cryptographic security: The methodology emphasizes the use of cryptographic security measures such as
digital signatures, hash functions, and encryption to ensure the integrity and confidentiality of data [19].

Continuous optimization: Finally, the methodology includes continuous optimization through the use of
analytics and monitoring tools to identify areas for improvement and make incremental changes to the
website [20].

The proposed methodology offers a unique and innovative approach to building and managing serverless e-
commerce websites, leveraging the benefits of blockchain technology to provide a decentralized and secure
platform for transactions and data management. However, as with any new methodology, further research
and testing will be needed to evaluate its effectiveness in real-world scenarios.
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VI.I'  ARCHITECTURE OF METHODOLOGY

Building an e-commerce serverless website using a distributed ledger technology (DLT) approach involves
combining the benefits of serverless computing with the decentralized and secure nature of DLT, such as
blockchain. Here are the key steps to consider in this process:

ntegrate Distributed
Ledger Technology
(DLTY:

choose a Serverless
Platform:

Define Requirements
and Use Cazes

Design and Develop
Serverless Functions:

Deployment and
Continuous
Monitoring:

Test and Optimize
Performance:

nsure Data Security
and Privacy:

1. Define Requirements and Use Cases:

- ldentify the specific requirements of your e-commerce website, such as product catalog, shopping cart,
payment processing, and order management.

- Determine the use cases where DLT can provide value, such as supply chain transparency, payment security,
or customer trust.

2. Select a DLT Platform:

- Choose a suitable DLT platform that aligns with your requirements and use cases. Examples include
Ethereum, Hyperledger Fabric, or Corda.

- Consider factors such as scalability, consensus mechanism, smart contract capabilities, and community
support.

3. Design the Architecture:

- Design a serverless architecture for your e-commerce website, leveraging cloud services like AWS Lambda,
Azure Functions, or Google Cloud Functions.

- Define the components, such as functions, APls, databases, and storage systems, and their interactions with
the DLT platform.

4. Implement Smart Contracts:

- Develop smart contracts using the chosen DLT platform's programming language (Solidity for Ethereum,
Chaincode for Hyperledger Fabric, etc.).

- Implement functionalities related to transactions, payments, inventory management, or any other use cases
identified earlier.
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5. Integrate Serverless Functions and APIs:

- Implement serverless functions to handle various e-commerce functionalities, such as product listing, cart
management, and order processing.

- Expose these functions as APIs using an APl Gateway for external access and integration with front-end or
third-party applications.

6. Ensure Security and Privacy:

- Implement cryptographic security measures, such as digital signatures, encryption, and hash functions, to
ensure data integrity and confidentiality.

- Follow best practices for securing smart contracts, such as code audits, vulnerability testing, and secure key
management.

7. Integrate Decentralized Storage:

- Utilize decentralized storage systems like IPFS (InterPlanetary File System) or Swarm to store product
images, documents, or other media securely.

- Use the DLT platform's capabilities to store transactional data, ensuring transparency and immutability.

8. Test and Deploy:

- Perform thorough testing of the e-commerce website, including functional testing, performance testing, and
security testing.

- Deploy the serverless website and DLT smart contracts to the chosen cloud provider, ensuring proper
configuration and scalability.

9. Monitor and Maintain:

- Set up monitoring and logging to track the performance, usage, and security of the serverless website and
DLT platform.

- Regularly update and maintain the system, including applying patches and upgrades to the serverless
functions, APls, and smart contracts.

10. lterate and Improve:
- Gather feedback from users and stakeholders to identify areas for improvement.

- Continuously iterate on the architecture, functionalities, and user experience to enhance the e-commerce
website's performance and security.
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VII. RESULT

This approach include increased security, reliability, and accessibility due to the use of blockchain technology,
decentralized storage, and cryptographic security measures. Additionally, the use of smart contracts can
enable automated and secure transactions without the need for intermediaries, potentially reducing costs
and improving efficiency. Continuous optimization through analytics and monitoring tools can also help
identify areas for improvement and make incremental changes to the website, leading to further
improvements over time. Ultimately, the effectiveness of this methodology will depend on its
implementation and real-world testing.

Benefits of this methodology :

1. Cost-effective: In serverless computing, the user only pays for the resources they use, which makes it
a cost-effective option for building e-commerce websites. As the website traffic increases, the cloud
provider automatically scales up the resources to handle the increased load, ensuring optimal
resource usage.

2. Highly scalable: Serverless computing is highly scalable and can handle large workloads without any
intervention from the user. The cloud provider automatically scales up or down the resources based
on the workload, ensuring that the website can handle any amount of traffic.

3. Reduced development time: Since the cloud provider manages the infrastructure, the user can focus
on developing and deploying their application. This reduces the development time, allowing
businesses to quickly bring their e-commerce websites to market.

4. High availability: Serverless computing ensures high availability as the cloud provider manages the
infrastructure. The cloud provider automatically handles any server failures or outages, ensuring that
the website is always available for users.

5. Improved performance: Serverless computing provides improved performance as the cloud provider
manages the infrastructure and ensures optimal resource usage. This results in faster website loading
times and improved user experiences.

VIIl. CONCLUSION

The proposed methodology for building and managing serverless e-commerce websites emphasizes the use
of blockchain technology to provide a decentralized and secure platform for transactions and data
management. This approach includes the use of smart contracts, decentralized storage, a distributed
infrastructure, cryptographic security measures, and continuous optimization through analytics and
monitoring tools. The potential benefits of this methodology include increased security, reliability, and
accessibility, as well as potential cost savings and improved efficiency. ]. A distributed infrastructure based on
blockchain nodes ensures high availability and resilience of the website [6]. Serverless computing is highly
scalable and can handle large workloads without any intervention from the user.

As with any technology, there are also some potential drawbacks to consider when using serverless
computing for e-commerce websites. These include potential vendor lock-in, limited control over
infrastructure, and potential latency issues. However, with proper planning and implementation, these issues
can be mitigated to ensure that the benefits of serverless computing are fully realized. . Furthermore, the use
of blockchain technology provides an additional layer of security and decentralization that can greatly benefit
e-commerce websites.
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