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Abstract 

The utilization of blockchain technology within a decentralized network is a forward-looking 

advancement. The authors harness this technology to formulate an independent transaction system 

tailored for e-commerce realms. This strategic move stems from the notable upsurge in IoT devices, 

fostering seamless communication between physical entities. This, in turn, amplifies operational 

efficiency and precision, favoring external parties while diminishing human involvement. Notably, a 

significant conundrum revolves around post-payment data storage in e-commerce. Herein, blockchain 

emerges as an apt framework for decentralized data storage, concurrently safeguarding data against 

unauthorized access.The authors engineer data blocks meticulously, overseeing and documenting each 

transaction transpiring within the e-commerce domain. An intrinsic facet of this is shielding user 

privacy from external entities such as banks, which may otherwise breach confidentiality. Within this 

framework, user data is systematically captured, subjected to processing, culminating in a visually 

informative depiction of the processed information. 

Keywords :Autonomous, Blockchain, E-Commerce, Management, Transaction Model 

 

Introduction 

The introduction of blockchain technology has marked a transformative shift in the landscape of 

transaction management, particularly within the realm of e-commerce. This innovative technology 

operates within a decentralized network, offering a multitude of benefits that cater to the evolving needs 

of modern electronic commerce [1]. In response to the exponential growth of Internet of Things (IoT) 

devices, which has facilitated seamless communication between physical entities, the concept of 

autonomous transaction systems gains prominence [2].  These systems inherently enhance operational 

efficiency and accuracy while concurrently reducing the reliance on human interaction. 
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One of the key challenges that arise in the context of e-commerce applications is the secure and efficient 

storage of data subsequent to payment transactions. Here, blockchain technology emerges as a highly 

suitable platform for distributed data storage, providing robust safeguards against unauthorized access. 

By design, blockchain systematically creates and records blocks that meticulously detail each 

transaction transpiring within the e-commerce ecosystem [3]. This intrinsic transparency not only 

bolsters trust among stakeholders but also ensures the integrity of the entire transaction 

process.Crucially, the utilization of blockchain technology also extends to safeguarding user privacy, 

mitigating potential breaches from external entities such as banks [4]. This protective layer of 

confidentiality holds significant implications for maintaining the sanctity of sensitive user information 

in the digital age.In the following sections of this paper, we delve into a comprehensive exploration of 

the methodology underpinning the integration of blockchain technology into independent transaction 

management for e-commerce [5]. We elucidate the intricate design principles and offer a comprehensive 

account of the implementation process, providing a holistic view of how this innovative approach can 

revolutionize transaction management in the e-commerce landscape. Through this research endeavor, 

we aim to shed light on the transformative potential of blockchain technology and its capacity to reshape 

the dynamics of transaction management within the digital marketplace. 

THE PROPOSED FRAMEWORK 

This study endeavors to revolutionize E-commerce transactional processes by leveraging the power of 

blockchain technology. The focus commences with the delineation of primary design objectives, 

followed by an exploration of prevalent blockchain methodologies. The crux of this manuscript is the 

presentation of our novel framework, engineered to surmount the inefficiencies associated with IoT-

driven E-commerce.In addressing the exigencies of IoT-based E-commerce, this research contribution 

unveils a self-contained, nimble transaction management system. The paramount aim is to bolster 

transaction speeds and scalability, achieved through a strategic transition from a monolithic blockchain 

structure to a multi-layered sharding blockchain network. Each stratum of this network assumes distinct 

functions, culminating in amplified efficiency.A pivotal cornerstone of this framework is the integration 

of sharding, a widely adopted concept that segments diverse blockchain networks into multiple tiers, 

each endowed with unique roles. Empirical assessments attest to its transformative impact on 

transactional swiftness and stability, concurrently mitigating data redundancy. It is this sharding 

blockchain technology that underpins the genesis of our innovation.At the heart of this network 

architecture lies a hierarchical design approach, demarcating the blockchain network into three distinct 

strata, each vested with specific responsibilities. This hierarchical model unveils the potential for 

substantial enhancements in blockchain system performance, methodically assigning tasks to the most 
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apt entities. Figure 1 provides a visual depiction of this architecture, encompassing the transaction, 

approval, and oversight levels. These two interconnected chains, the transaction chain and the oversight 

chain, synergistically constitute the entirety of the C. Liu et al.'s (2019) blockchain system. 

LayeredMethodologyDesign 

 

The sharding network architecture is intricately structured with multiple hierarchical levels, wherein 

each stratum assumes ownership of distinct chains, earmarked for the storage of specific categories of 

data. Within the context of this research manuscript, particular focus is directed towards the transaction 

chain. This chain stands as a shared repository between the transaction and approval layers, dutifully 

chronicling transactional records. Additionally, a parallel supervisory chain is implemented to 

meticulously monitor search activities and surveillance undertakings.Collectively, this chain-based 

architecture serves as a bastion of transactional authenticity and non-repudiation, simultaneously 

safeguarding against potential abuses of authority by supervisors.In Figure 2, a granular breakdown of 

responsibilities is illustrated for each module. This visual elucidation outlines the application's 

functionalities, data transformation processes, and their eventual integration into the blockchain 
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ledger.Turning attention to Figure 3, a comprehensive depiction of inter-module collaborations is 

provided, delineating the trajectory of processes and the sequential addition of data to the 

blockchain.The sequential process flow is systematically articulated in Figure 4, offering a concise 

portrayal of process interdependencies and their orderly execution.Expanding the scope, Figure delves 

into the specific use cases of each module, casting light on user interactions and the pertinent access 

points.Central to object-oriented modeling, Figure 6 encapsulates the foundational diagram that serves 

dual purposes - facilitating a high-level conceptual representation of the system as a whole, and 

concurrently furnishing a detailed transactional model translatable into programming code. 

Results: 

Results of Leveraging Blockchain Technology for Autonomous Transaction Management in E-

Commerce The integration of blockchain technology into the realm of independent transaction 

management within the domain of e-commerce has yielded compelling outcomes. This section presents 

a succinct overview of the key results obtained from the implementation and utilization of our proposed 

framework. 

1. Enhanced Transaction Speeds and Scalability: The adoption of a multi-layered sharding blockchain 

network has proven to be instrumental in significantly boosting transaction speeds. This architectural 

shift has successfully addressed the previously encountered inefficiencies, allowing for seamless and 

swift transaction processing. The sharding mechanism, by distributing workload across tiers, has 

contributed to heightened scalability, ensuring the system's ability to accommodate a growing volume 

of transactions without compromising performance. 

2. Data Integrity and Non-Reputability: The distinct chains dedicated to recording transactions and 

supervisory activities have fortified the integrity and non-reputability of all recorded interactions. By 

segregating these functions, the framework ensures a tamper-resistant and verifiable record of 

transactions, thereby fostering trust among stakeholders. 

3. Mitigated Supervisor Misuse: The introduction of the supervisory chain has effectively curbed 

potential misuses of power by supervisors. This added layer of oversight, coupled with the immutable 

nature of blockchain, acts as a deterrent against unauthorized or unethical activities. 

4. Transparent Collaboration and Traceability: The inter-module collaborations illustrated in Figures 

3 and 4 emphasize a transparent and traceable flow of processes. This heightened visibility into 

transactional pathways enhances accountability and facilitates error identification and rectification. 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

 

Research paper                                           © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 10, Spl Iss 2,   2021 

 

13 | P a g e  
 

5. User-Centric Use Cases: The detailed depiction of use cases in Figure 5 underscores the user-centric 

design of the framework. This empowers users to seamlessly navigate through the system, engaging 

with specific functionalities as per their needs. 

6. Robust System Modeling: Figure 6 serves as a robust foundation for system modeling, facilitating 

both a high-level conceptual overview and a detailed guide for translating the model into practical 

programming code. This aids in efficient development and future system enhancements.In culmination, 

the outcomes derived from the incorporation of blockchain technology for autonomous transaction 

management in the e-commerce landscape are promising. The framework's ability to ameliorate 

transaction speeds, bolster data integrity, and ensure responsible supervision demonstrates its potential 

to reshape and optimize transactional processes in the digital marketplace. 
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Conclusion 

In conclusion, the infusion of blockchain technology into independent transaction management within 

the realm of e-commerce has ushered in a new era of efficiency, transparency, and security. This study 
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embarked on a journey to address the evolving needs of modern commerce, particularly in the face of 

the burgeoning Internet of Things (IoT) landscape.  
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