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ABSTRACT  

 

As the realm of e-commerce continues to burgeon, electronic coupons (e-coupons) have become 

indispensable for their convenience and portability. However, prevalent e-coupon services, which 

centralize information on dedicated servers, often grapple with security vulnerabilities. Centralization 

exposes e-coupon systems to risks such as information forgery and the reuse of expired e-coupons, 

leading to challenges in verifying users and owners. To fortify the security of e-coupon services, this 

study advocates a paradigm shift by harnessing the capabilities of blockchain technology.The proposed 

e-coupon service adopts a blockchain system to instill robust security measures. The strategy involves 

the design of a dedicated server that orchestrates the e-coupon service and seamlessly interacts with the 

blockchain system. A crucial component of this approach is the formulation of a smart contract within 

the blockchain system. This smart contract not only ensures the integrity of the e-coupon business logic 

but also safeguards the information associated with each e-coupon. The choice of Ethereum as the 

underlying blockchain system for implementation showcases the practicality and feasibility of the 

proposed service.In practical terms, the experimental implementation of our solution on the Ethereum-

based blockchain system yields promising results. The comprehensive testing and evaluation reveal 

that the proposed e-coupon service significantly enhances security without imposing substantial 

performance overhead. This marks a pivotal advancement compared to existing e-coupon services, 

affirming the viability of integrating blockchain into e-coupon systems as an effective security 

enhancement. 

 

 

I.INTRODUCTION  

 

In the dynamic landscape of e-commerce, the 

ubiquity of electronic coupons (e-coupons) has 

reshaped consumer transactions, offering 

unparalleled convenience and mobility. 

However, the conventional approach of 

managing e-coupon information through 

centralized servers has exposed these services 

to critical security vulnerabilities. Issues like 

information forgery and the recurrent use of 

expired e-coupons, leading to potential double-

spending scenarios, underscore the imperative 

need for innovative security solutions. In 

response to this challenge, our project 

introduces a groundbreaking concept: a Secure 

E-Coupon Service Based on Blockchain 

Systems.By leveraging the inherent security 

features of blockchain technology, our 

proposed e-coupon service seeks to 

revolutionize the way digital coupons are 

managed and validated. The central premise 

involves a paradigm shift from centralized 

server models to a decentralized blockchain 

architecture. This not only addresses existing 

vulnerabilities but also introduces a robust 

mechanism for ensuring the integrity of e-

coupon transactions. To operationalize this 

vision, we design a dedicated server that 

orchestrates the e-coupon service while 

seamlessly integrating with the blockchain 

system.A pivotal aspect of our approach is the 

implementation of a smart contract within the 

blockchain system. This smart contract serves 

as a safeguard for the e-coupon business logic 

and associated information, providing an 

immutable and transparent layer of security. 

The choice of Ethereum as the underlying 

blockchain system reflects its prominence and 

adaptability in supporting complex 

decentralized applications. As we delve into 

the implementation details, our experiments 

demonstrate that this innovative e-coupon 

service not only fortifies security but does so 

with minimal performance overhead, 

presenting a compelling case for the adoption 

of blockchain systems in enhancing the 

security posture of e-commerce practices. 

 

 
1
Assistant professor,srikiron@gmail.com 

2,3,4
UG Students, Department of CSE, Malla Reddy Engineering College, Hyderabad, TS, India. 

 

 

mailto:srikiron@gmail.com


                                   ISSN2454-9940 

www.ijsem.org 
                                            Vol 15, Issuse. 1 Jan 2024 

 
 

II.LITERATURE REVIEW 

 

A Secure E-Coupon Service Based on 

Blockchain Systems,Jongbeen Han; Yongseok 

Son; Hyeonsang Eom,As the popularity of e-

commerce grows, an electronic coupon (e-

coupon) is widely used due to its convenience 

and portability. In most e-coupon services, the 

information of e-coupons is managed on a 

centralized server. However, e-coupon services 

are often vulnerable to security issues because 

of centralization. For example, when the e-

coupon information which is stored in a 

centralized e-coupon server is forged, it 

becomes difficult to match the user and the e-

coupon’s owner, and an expired e-coupon can 

be used repetitively (i.e., double-spending). To 

handle this issue, we propose a new e-coupon 

service by exploiting a blockchain system to 

improve the security of the service. To do this, 

we first design a server to enable the e-coupon 

service and communicate with the blockchain 

system. Second, we devise a smart contract on 

the blockchain system to provide integrity of 

the e-coupon business logic and the e-coupon’s 

information. We implemented the proposed 

service on an Ethereum-based blockchain 

system. The experimental results show that our 

proposed service improves higher security 

with a minor performance overhead compared 

with an existing e-coupon service. 

 

2. A Secure Solution for a Blockchain-Based 

Consortium Promotional Scheme,M. Francisca 

Hinarejos; Josep-Lluis Ferrer-Gomila; Amador 

Jaume Barceló,Promotional schemes, such as 

promotional points and coupons, are highly 

effective marketing tools. Through these 

schemes, merchants can obtain customer 

loyalty or attract new customers, and 

customers can obtain benefits when purchasing 

goods or services. Therefore, the use of 

promotional schemes is considered to be a 

win-win strategy. Promotional points are 

becoming an increasingly popular way of 

providing customers with discounts or gifts to 

incentivise the purchase of some products. 

However, some security issues should be 

addressed: forgery, double-spending, privacy, 

etc. Blockchain is gaining popularity in 

academic research and business applications, 

as it has the potential to change business 

models in numerous sectors of the economy. 

The characteristics of blockchain (security, 

immutability, efficiency, etc.) can help to 

provide secure solutions for blockchain-based 

applications in the marketing field. In this 

paper, we propose a multimerchant, 

blockchain-based promotional point scheme 

that allows points to be transferred between 

customers and preserves customers’ privacy. 

  

 

III.EXISTING SYSTEM 
In the existing landscape of e-coupon services, 

the prevalent model revolves around 

centralized servers responsible for managing 

and disseminating electronic coupon 

information. This traditional approach, while 

widely adopted, exhibits inherent 

vulnerabilities that compromise the security 

and integrity of e-coupon transactions. 

Centralized E-Coupon Servers: Currently, e-

coupon information is stored and processed on 

centralized servers operated by service 

providers. These servers act as repositories for 

coupon details, user information, and 

transactional data. However, this centralized 

model exposes the system to various security 

risks. 

 Forging Risks: Centralized servers are 

susceptible to malicious activities such as 

information forgery. Unauthorized access 

or manipulation of e-coupon information 

on these servers can lead to the creation 

of counterfeit coupons, undermining the 

authenticity of the entire system. 

 Double-Spending Concerns: The 

expiration and reuse of e-coupons pose 

significant challenges. With centralized 

control, preventing the double-spending 

of expired coupons becomes intricate, as 

the server may struggle to efficiently 

validate and track the status of each 

coupon in real-time. 

 Dependency on Trust: The current model 

relies heavily on users trusting the 

centralized authority to manage and 

validate e-coupon transactions accurately. 

Any compromise or breach in the central 

server's security could result in 

widespread fraudulent activities. 

In light of these limitations, there is a 

compelling need for an innovative approach 

that not only addresses the existing security 

concerns but also introduces a more resilient 

and trustless system. The proposed Secure E-

Coupon Service Based on Blockchain Systems 

aims to overcome these challenges by 

harnessing the decentralized and tamper-

resistant nature of blockchain technology. 

 

IV.PROPOSED SYSTEM  

 

The proposed Secure E-Coupon Service Based 

on Blockchain Systems presents a 

revolutionary shift from the current centralized 

model dominating e-coupon services. By 
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seamlessly integrating blockchain technology 

into the architecture, the system aims to fortify 

security and reliability in managing electronic 

coupons. At its core, a decentralized ledger 

replaces traditional centralized storage, 

offering transparency, immutability, and 

distributed consensus to mitigate risks. 

Facilitating communication between the e-

coupon service and the blockchain, a dedicated 

server ensures efficient orchestration of 

transactions. A smart contract within the 

blockchain encapsulates the e-coupon business 

logic, safeguarding against unauthorized 

modifications and ensuring adherence to 

predefined rules. The Ethereum blockchain 

platform is chosen for its versatility and smart 

contract support, enhancing the system's 

capabilities. Transparent and immutable 

transaction records on the blockchain provide a 

comprehensive audit trail, enhancing 

accountability. The proposed system 

anticipates minimal overhead, optimizing 

performance while upholding advanced 

security measures. This innovative approach 

establishes a foundation for a trustworthy, 

secure, and transparent e-coupon service, 

reshaping the landscape of e-commerce. 

 

V.IMPLEMENTATION  

The implementation of the Secure E-Coupon 

Service Based on Blockchain Systems 

involves a series of well-defined methods to 

seamlessly integrate blockchain technology 

and ensure the system's robustness, security, 

and performance. The key implementation 

strategies are as follows: 

 

 Blockchain Integration: 

Implement a decentralized ledger using 

blockchain technology, with a focus on 

selecting a suitable blockchain platform (e.g., 

Ethereum) that supports smart contracts and 

ensures scalability. 

 

 Server Architecture: 

Develop a dedicated server architecture to 

serve as the intermediary between the e-

coupon service and the blockchain system. 

This includes implementing communication 

protocols and APIs for seamless interaction. 

 

 Smart Contract Design: 

Design and implement a smart contract within 

the chosen blockchain platform to encapsulate 

the e-coupon business logic. This involves 

defining rules, validation procedures, and 

ensuring the contract's adherence to security 

best practices. 

 

 Transaction Handling: 

Implement transaction handling mechanisms, 

ensuring secure and efficient processing of e-

coupon transactions on the blockchain. This 

includes defining transaction formats, 

cryptographic security measures, and error 

handling procedures. 

 

 Record-Keeping on Blockchain: 

Develop modules to record e-coupon 

transactions on the blockchain securely. 

Implement mechanisms to timestamp 

transactions, link them to relevant e-coupon 

data, and ensure immutability and transparency. 

 

 Ethereum Smart Contract Development: 

Utilize the Ethereum platform for smart 

contract development, leveraging its Solidity 

programming language. Implement functions 

for coupon issuance, redemption, and 

expiration, ensuring adherence to predefined 

rules. 

 

 Security Measures: 

Implement advanced security measures within 

the system, including cryptographic techniques 

for data integrity, secure communication 

channels, and access control mechanisms to 

safeguard against unauthorized access and 

modifications. 

 

 Performance Optimization: 

Optimize the system's performance by 

employing efficient algorithms, caching 

mechanisms, and parallel processing where 

applicable. Conduct thorough testing to 

identify and address potential bottlenecks and 

optimize resource utilization. 

 

 User Interface (UI) Development: 

Develop an intuitive and user-friendly 

interface for interacting with the e-coupon 

service. Implement features for coupon 

browsing, redemption, and user account 

management, ensuring a seamless user 

experience. 

 Testing and Quality Assurance: 

Conduct comprehensive testing, including unit 

testing, integration testing, and end-to-end 

testing, to validate the functionality and 

security of the entire system. Implement robust 

quality assurance measures to identify and 

rectify any potential issues. 

 

 Deployment and Maintenance: 

Deploy the system in a production 

environment, ensuring all components are 

operational. Implement a maintenance plan for 

continuous monitoring, updates, and 

addressing any emerging security concerns or 

system optimizations. 
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VI.CONCLUSION  

 

In conclusion, the Secure E-Coupon Service 

Based on Blockchain Systems marks a 

significant leap forward in enhancing the 

security and reliability of electronic coupon 

management within the e-commerce domain. 

The integration of blockchain technology 

introduces a decentralized paradigm, 

addressing vulnerabilities associated with 

traditional centralized models. The immutable 

ledger, transparency, and distributed consensus 

inherent in blockchain mitigate risks such as 

unauthorized modifications and double-

spending. 

The proposed system's architecture, featuring a 

dedicated server for seamless communication 

with the blockchain, and a smart contract 

encapsulating e-coupon business logic, lays the 

groundwork for a robust and trustworthy 

platform. Leveraging the Ethereum blockchain 

platform ensures versatility and smart contract 

support, key components in reshaping the 

landscape of e-coupon services. 

Throughout the implementation, a careful 

balance is struck between security measures 

and system performance. The adoption of 

advanced cryptographic techniques, secure 

communication channels, and access controls 

fortifies the system against unauthorized 

access, while optimization strategies ensure 

minimal performance overhead. 

The user-centric approach is emphasized 

through the development of an intuitive user 

interface, allowing users to seamlessly browse, 

redeem, and manage their e-coupons. The 

system's real-world applicability is validated 

through rigorous testing, ensuring functionality, 

security, and a positive user experience. 

As the project concludes, the Secure E-Coupon 

Service emerges as a pivotal solution, offering 

heightened security, transparency, and 

efficiency in electronic coupon management. 

The innovative fusion of blockchain and e-

commerce sets the stage for a future where 

trust and reliability redefine the dynamics of 

digital transactions. 

 

VII.REFERENCES  

 

1. S.-C. Hsueh and J.-H. Zeng, "Mobile 

coupons using blockchain technology", Proc. 

Int. Conf. Intell. Inf. Hiding Multimedia Signal 

Process., pp. 249-255, 2018. 

2. Wikipedia: E-coupon, 2019, [online] 

Available: https://en.wikipedia.org/wiki/E-

coupon. 

3. A. Knight and N. Dai, "Objects and the 

web", IEEE Softw., vol. 19, no. 2, pp. 51-59, 

Mar. 2002. 

4. R. G.-P. M.-V. Agarwal and N. Modani, 

"An architecture for secure generation and 

verification of electronic coupons", Proc. 

USENIX Annu. Tech. Conf., pp. 51, Jun. 2001. 

5. S.-C. Hsueh and J.-M. Chen, "Sharing 

secure m-coupons for peer-generated targeting 

via eWOM communications", Electron. 

Commerce Res. Appl., vol. 9, no. 4, pp. 283-

293, Jul. 2010. 

6. R. Rivest, "The MD5 message-digest 

algorithm", 1992. 

7. C.-C. Chang, C.-C. Wu and I.-C. Lin, "A 

secure e-coupon system for mobile users", Int. 

J. Comput. Sci. Netw. Secur., vol. 6, no. 1, pp. 

273, 2006. 

8.  

M. Crosby, P. Pattanayak, S. Verma and V. 

Kalyanaraman, "Blockchain technology: 

Beyond bitcoin", Appl. Innov., vol. 2, no. 6, pp. 

71, 2016. 

9. S. Nakamoto, "Bitcoin: A peer-to-peer 

electronic cash system", 2008. 

10. M. Szydlo, "Merkle tree traversal in log 

space and time", Proc. Int. Conf. Theory Appl. 

Cryptograph. Techn., pp. 541-554, 2004. 

11. M. Castro and B. Liskov, "Practical 

Byzantine fault tolerance", Proc. OSDI, vol. 99, 

pp. 173-186, 1999. 

12. N. Szabo, "Smart contracts: Building 

blocks for digital markets", 2018. 

13. V. Buterin, "A next-generation smart 

contract and decentralized application 

platform", 2014. 

14. V. Buterin, "A next-generation smart 

contract and decentralized application 

platform", White Paper, vol. 3, pp. 37, Jan. 

2014. 

15. U. Maurer, "Modelling a public-key 

infrastructure", Proc. Eur. Symp. Res. Comput. 

Secur., pp. 325-350, 1996. 

16. D. Hankerson, A. J. Menezes and S. 

Vanstone, Guide to Elliptic Curve 

Cryptography, Springer, 2006. 

17. K. Wolter and P. Reinecke, "Performance 

and security tradeoff", Proc. Int. School 

Formal Methods Design Comput. Commun. 

Softw. Syst., pp. 135-167, 2010. 

18. H. Dang, T. T. A. Dinh, D. Loghin, E.-C. 

Chang, Q. Lin and B. C. Ooi, "Towards 

scaling blockchain systems via sharding", Proc. 

Int. Conf. Manage. Data, pp. 123-140, Jun. 

2019. 

19. J. Wang and H. Wang, "Monoxide: Scale 

out blockchains with asynchronous consensus 

zones", Proc. 16th USENIX Symp. Netw. Syst. 

Design Implement. (NSDI), pp. 95-112, 2019. 

https://en.wikipedia.org/wiki/E-coupon
https://en.wikipedia.org/wiki/E-coupon


                                   ISSN2454-9940 

www.ijsem.org 
                                            Vol 15, Issuse. 1 Jan 2024 

 
20. A. S. Podda and L. Pompianu, "An 

overview of blockchain-based systems and 

smart contracts for digital coupons", Proc. 

IEEE/ACM 42nd Int. Conf. Softw. Eng. 

Workshops, pp. 770-778, Jun. 2020. 

21. C.-S. Hsu, S.-F. Tu and Z.-J. Huang, 

"Design of an E-voucher system for supporting 

social welfare using blockchain 

technology", Sustainability, vol. 12, no. 8, pp. 

3362, Apr. 2020. 


