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ABSTRACT 

  
MuktiBazar is an end-to-end online agriculture marketplace application, which is aimed 

at transforming the farming ecosystem in Bangladesh and a subset of the mission 2030 

digitalization target via integration of traditional agriculture with the modern e-commerce 

technology. This is an innovative web app which links Agri business, farmer, vendor to 

consumer in an integrated digital ecosystem that removes the intermediaries whilst 

maintaining cultural trading practice with technology. Developed based on the technology 

that includes React.js frontend with tailwind CSS, node.js back-end based on the 

Express.JS framework and database structure of MongoDB, MuktiBazar provides such 

outstanding features as AI-powered plant diseases detection and provides generative 

response to preventing the given disease. Crop suggestions and real time market data. 

This platform offer exclusive trading mechanism such as product bartering allows product 

exchange without transection also offers negotiation features that preserve the old-

fashioned culture of haggling online. The system incorporates the knowledge sharing 

among stakeholder using community chat. Behavioral fraud, monitor in teal-time, verify 

vendors, approve products, device fingerprint Ip collection to prevent hording. MuktiBazar 

solves the important problem of less developed agricultural supply chains by offering direct 

market access boosting the farmers and agri-producer profit margin by 30-40% providing 

alternative trading system based on bartering and preserving the cultural trading of the 

Bangladesh with the modern technology. 

 

Keywords : React.js, AI in Agriculture, Machine-Learning, Bartering, Negotiation, Disease 

Detection, Fraud Detection, Anti Hording System, MERN
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Chapter 1 
 

Introduction 

 
This chapter shows the foundational framework for the project gives proper idea for 

background, motivation, objectives and methodological approach. It contextualizes the 

development of Mukti Bazar within the agriculture e-commerce landscape of Bangladesh 

and explains the technological steps to fix current market problems. 

 

1.1 Introduction 
 

Mukti Bazar is a disruptive MERN stack multi-vendor ecommerce application that will 

eliminate gap between farmers and seller or anyone who needs bulk supplies. The main 

goal of this is to help grassroots farmers and agro-based businesses to connect directly 

with bulk buyers like shop owners and local sellers without rely on middlemen or face 

unfair market conditions. The system includes admin verification for account creation 

and product posting to keep things safe and fair. It also supports vendor-vendor exchange 

and has purchase limit feature to stop black market resale. This platform is made for 

real-world agro business needs like selling feed, chicks and vegetables in large quantity 

to shop owners or other farmers. Ashraf et al. [1] note that agricultural sector in 

Bangladesh is declining contribution to GDP 17% in 2010 to 12.6% in 2020 remains a 

critical component of national economy particularly for rural livelihoods. The main 

reason behind the drop of GDP contribution is the syndicate they create artificial price 

disparities between farm gate and consumer prices. Siddique et al. [2] retain the largest 

share of profits while farmers earn the least. Similarly, Mehtaj et al. [3] reported 

significant spatial price differences in vegetable markets where distance amplifies 

middleman influence. To establish market equilibrium MuktiBazar offers dynamic tools 

aimed at preventing market manipulation and establishing fairer market conditions. 

What makes MuktiBazar relevant is its alignment with real-world needs of the agro 

economy. Unlike generic e-commerce solutions that focus on consumer goods this 

platform is built with the unique requirements of agriculture in mind. 

 

1.2 Motivation 
 

The agriculture market in Bangladesh suffers from syndicate driven manipulation where 

middleman artificially control prices and creates a wide gap between farm gate and 

cosumer levels. Oguoma et al. [4] Research shows these intermediaries buy produce at 

bottom prices and sell them at dramatically higher rates robbing both farmers and 

consumers of fair economic exchange also another researcher Singha et al. [5] uncovers 

how farmers reluctantly rely on Faria or known as middleman. This problem is not just 

social or economic they also present a computational and technological problem. Then 

the question arise How can we design a system that ensure fairness, transparency and 

efficiency while connecting multiple buyers and seller in real time? This is where Mukti 

Bazar comes in. The platform aims to bridge the gap between farmers and buyers by 

creating a direct marketplace. It includes features like admin verification to ensure 

legitimate user, vendor-vendor exchange to support collaboration among sellers and 

purchase limits to prevent hording and unfair reselling. By digitizing this process, the 
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platform reduce dependency on middleman minimizes human errors and help the market 

operate more transparently. Beyond the technical challenges this project personally 

motivating because it combines my interest in technology with desire to make real social 

impact. Building this platform gives me a chance to apply my skill in web development 

and algorithm design to solve a problem that direcly affects the livelihoods of thousands 

of farmers and agri producer. Every feature from verification to extensive monitoring is 

designed to create fairness prevent hording and syndicate and provide farmers with tools 

they can trust. If successful Mukti Bazar can act as a model for other regions with similar 

market issues not only in Bangladesh but across South Asia. It shows how technology 

can address deep rotted problems in traditional markets by reducing information gaps 

promoting transparency and empowering producers. Personally, seeing a farmer or 

producer ger fair price for their produce knowing my work helped make that possible is 

strong source of motivation. In short, the motivation behind Mukti Bazar is twofold one 

is computational and second personal. Computationally it challenges me to build a 

robust, secure and efficient digital marketplace that can handle complex vendor 

interaction maintain fairness and reduce market manipulation. By addressing this 

problem, I hope to make a meaningful contribution both to technology and to society 

bridging the gap between innovation and real-world impact. 

 

1.3 Objectives 
Our main goal is to Develop a syndicate-free agro-platform to empower ruler farmers and 

agri producer in Bangladesh through direct bulk trading. To achieve this goal, we are 

following these objectives as follows. 

 

• To build a MERN stack platform to connect farmers directly with commercial buyers 

to eliminate middlemen for fair pricing and create an agro community. 

• To implement vendor-to-vendor bartering and traditional price negotiation system to 

make it flexible 

• To incorporate a monitoring system for detecting fraud and develop an anti-syndicate 

panel to stop hoarding with farm-to-buyer tracking. 

 

• To introduce AI techniques for crop-disease detection (CNN), market business 

analytics with soil-based crop recommendations, and LLM based intelligent support 

chat. 

 

1.4 Methodology 
Mukti Bazar is under developed using MERN stack integrating MongoDB for data 

storage, Express.js and Node.js for backend services, and React.js for the frontend 

interface. The system work varies by role of a user consisting of Admin, Vendor and 

Client modules. The admin is responsible for verifying user registrations, approving 

item that a vendor added, monitoring bartering activity and adding purchase limit 

that can be used for market manipulation Admins also manage reports and 

promotional content. The vendor represents grassroot farmers or agro-suppliers. 

After verification vendors can post product in bulk and can set pricing with minimum 

order quantity. Vendor can also engage in vendor-to-vendor barter transactions. The 

client is shop owner or agro buyer or can be another farmer. Clients can browse 

listings, negotiate prices and purchase in within admin defined quantity limits. This 

platform also integrates a secure login system a messaging module for group of 

farmers. AI API integration in planned for price trend analysis and seasonal 

recommendations. 
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1.5 Project Outcome 
 

1.5.1 Digital Agricultural Marketplace Implementation 
Mukti Bazar provides a digital marketplace connecting farmers, agri producer as vendor 

and commercial buyer with role-based access. Build on React.js, Tailwind CSS, 

Node.js/Express and MongoDB to ensure responsive design and tailored user 

functionality. 

1.5.2 Multi-vendor Trading System 
Vendor can manage product listings, inventory and order with administrator approval 

workflow, stock alert and transaction tracking. 

 

1.5.3 Innovative Trading Features 
Features including digital bartering, structured traditional price negotiation, and record 

keeping to preserve traditional trading practice in Bangladesh. 

 

1.5.4 AI Powered Agricultural Tools 
Ai service enables plant disease detection, crop recommendation based on soil, and 

weather data, and basic market analytics with LLM based generative AI. 

 

1.5.5 Community and Communication Features 
The platform supports messaging, community chat, and feedback system for 

collaboration and knowledge sharing. 

 

1.5.6 User Management System 
Robust registration, multi-layer authentication, role-based permission, vendor 

verification and possible fraud client verification are implemented. 

 

1.5.7 Financial System Integration 
Supports bKash, Nagad, Card payment with transaction logs and reporting. 

 

1.5.8 Administrative Capabilities 
Admins manage users, vendors, content, fraud detection, and anti-syndicate panel with 

real-time analytics. 

 

1.5.9 Mobile Responsiveness and Accessibility 
Fully responsive for various device size, accessibility features and compatibility 

 

1.5.10   System Security and Performance 
Includes multi-layer JWT and Firebase authentication, encryption, CSRF protection, 

and input validation. Performance is optimized with pagination, lazy loading and 

database indexing. 

1.6 Organization of the Report 
This research report is organized in a logical sequence that explains the ideas, 

design, and outcomes of the Mukti Bazar platform. The first chapter introduces 

the research background, objectives, and the approach taken to carry out the 

study. The second chapter provides a detailed review of the existing literature, 

focusing on digital agricultural marketplaces and theories related to reducing 

the role of middlemen in markets. The third chapter describes the system’s 
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architecture, the data models used, and the main features of the platform. The 

fourth chapter covers the implementation process, highlighting the technical 

challenges encountered and how they were resolved. The fifth chapter presents 

the results of testing the system and an initial assessment of its impact. The 

sixth chapter discusses what these results mean in the broader context of 

improving agricultural markets. Finally, the seventh chapter concludes the 

report by summarizing the main contributions of the research and offering 

suggestions for future work. 
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Chapter 2 
 

Background 
 
This chapter covers the foundational knowledge and research that led to the 

development of the project. It includes a literature review, an analysis of similar 

applications, and a gap analysis that identifies the areas for our contribution. 

 

2.1 Introduction 
 

In recent years small grassroots farmers and small agro-entrepreneurs often face 

challenges when trying to sell their products fairly die to syndicates and big 

companies. Grassroot farmers or agro-entrepreneurs sometimes forced to buy feed, 

fertilizer, seeds etc from certain suppliers and then struggle to sell their produce at 

a fair price. This unfair system affecting their growth and making them quit farming 

sometimes it costs their life. Platforms like Krishi Bazaar and iFarmer tried to 

support farmers and agro-entrepreneurs offering solutions like purchasing of 

farming and agro product but most of them focus on either input support or financing 

not direct bulk selling. Locally Paikaree.com.bd supports wholesale commerce but 

mainly through a member-based system also it only provides industrial products. 

Mukti Bazar aims to go further by allowing verified farmers and sellers to post and 

buy large quantities directly from one another also provides features like admin 

approval, vendor-vendor bartering to exchange their product, purchase limits to 

prevent hoarding and analytics of market for price prediction and recommendation 

of produce that are suitable for specific region of Bangladesh based on climate, soil 

etc. This platform designed to promote fair end efficient trading without middleman   

something missing in the current digital agro market in Bangladesh. 

 

2.2 Literature Review 
The emergence and evolution of e-commerce platforms have fundamentally reshaped 

agricultural market worldwide particularly by enhancing market market accessibility 

and improving supply chain transparency. These platforms have enabled farmers to 

directly connect with consumers and institutional buyers leading to fairer pricing and 

increased profitability. Additionally, the integration of digital tools facilitate real time 

market information also strengthens traceability and reduce transection costs which 

contribute to a more efficient agricultural value chain. As a result, e-commerce is not 

only transforming traditional trading practices but also empowering small holder farmer 

and agriculturist to participate more actievely in the global marketplace. 

Rahayu et al. [6] employed an extreme programming approach to develop a mobile based 

e-commerce platform tailored for farmers. Their research demonstrate that such 

platforms allow direct sales from farmers to consumers and effectively eliminates 

middleman. The results indicated increase in farmer income and reduction in consumer 

prices confirming the potential of digital marketplaces to empower primary producers. 
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This study highlights the importance of development in rapidly evolving digital 

landscape for farmers.  

 

Kumar et al. [7] conducted a case study and survey on agricultural e-commerce 

adaptation in India. Their finding revealed a rising tend in digital platform usage among 

farmers. However, the study highlighted persistent challenges regarding scalability and 

usability also consistent system performance indicating that technological solutions 

must address the operational barriers to achieve widespread impact. The authors 

emphasized the need for continuous platform and government support to overcome 

infrastructural constraints in rural areas. Similarly, Jiang et al. [8] undertook a 

systematic review focusing on the impact of online platform on food quality and safety. 

They found that direct farm to consumer model shorten supply chain and leads to 

improved product quality and safety also increases transparency and traceability which 

increase consumer trust and showcasing importance of robust digital systems for 

perishable good management. Their review suggests that regulatory framework and 

digital certification system can further enhance food safety and consumer confidence. 

 

Tombe et al. [9] analyzed the role of agriculture social networks through automated 

literature content analysis and case studies. Their work emphasized that digital platform 

and social network are important for digital economy and increasing efficiency for all 

stakeholders by facilitating information sharing and knowledge transfer. Their 

framework supports not only commercial transactions but also broader value chain 

development through stakeholder engagement. The study shows integration of social 

learning and peer support mechanism withing agriculture platform. Similarly, Ju et al. 

[10] presented a comprehensive analysis of market trends and sales data confirming that 

e-commerce platforms substantially enhance market accessibility and efficiency for 

farmers. By bypassing traditional intermediaries’ digital platforms help reduce 

transaction cost and boost profit margins which directly benefits the producer. Their 

analysis further notes that policy incentives and digital literacy training can accelerate 

e-commerce adoption among smallholder farmers. Author F.Burrell et al [11] conducted 

a systematic literature review on e-commerce and sustainable agriculture. Their 

research found that digital marketplaces promote sustainability by expanding market 

access for small-scale farmers and reduce food waste enhancing traceability through a 

streamlined supply chain that aligns economic incentives with environmental goals. 

Importantly their work points to the role of digital platforms in facilitating sustainable 

farming practices and supporting the circular economy. 

 

Focusing on the Bangladesh context, Matin et al. [12] employed mixed-methods analysis 

to uncover price distortion mechanism in agriculture value chains. Their study 

demonstrated that syndicates extract 25-40% of consumer prices through strategic 

control of market nodes with small receiving only 30-40% of retail prices. This highlights 

the persistent challenges posed by entrenched intemiaries and the need of structural 

reform. The authors suggest that technology-driven transparency and administrative 

oversight are for market correction. Similarly, Author Rahman and Ahmed et al [13] 

conducted a three-year longitudinal market assessment, identifying five primary 

syndicate tactics which are marketplace restriction, coordinated price setting, input 

manipulation, transportation control and predatory lending. Their research provides a 

comprehensive understanding of the systemic barriers faced by farmers. It also points to 

the necessity of regulatory intervention and digital monitoring to disrupt syndicate 

practices. 
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Hossain et al. [14] utilized economic analysis on household survey data to examine the 

socioeconomic implications of syndicate dominated market. Farmers in such region 

earned 34% less annually and were 2.8 times more likely to exit agriculture withing fice 

years which illustrate the direct human impact of market inefficiencies and syndicate 

control. Their findings underscore the urgency for digital platform that ensure fair 

pricing and market access for vulnerable farming communities. Finally, Author Khan et 

al. [15] conducted transaction data analysis and participant interviews on the KrishiBid 

Bazar platform. While the platform connected farmers to urban consumers the study 

found that intermediaries exploited digital anonymity, recreating traditional market 

hierarchies withing digital space. This underscores necessity of robust verification and 

anti-collusion mechanism in digital marketplace design. The authors recommend the 

integration of real-time monitoring and identity verification system to safeguard 

platform integrity. 

Collectively all these studies demonstrate that e-commerce and digital platform can 

significantly transform agricultural value chains by increasing sustainability. However, 

they also highlight persistent challenges related to scalability also usability and the risk 

of integrated solution combining robust verification, transparency and stakeholder 

engagement to get its full potential of digital agricultural marketplace and ensure its 

benefits the farmers. Moreover, successful platform must be designed with local context 

in mind considering infrastructural constraints and social reality. By drawing upon this 

insight our platform MuktiBazar engineered not only disrupt syndicate control but also 

sustainable for agricultural communities.  

 

 

 

 

Table 2.1: Summary of Literature Reviewed. 

Author (s) Year Title Methodology Key Findings 

Rahayu et 
al. [9] 

2019 E-commerce 

based on the 

Marketplace in 

efforts to sell 

agricultural 

products 

Xtreme 

Programming 

Approach 

Developed a mobile 

based e-commerce 

platform for farmers to 

sell directly to 

consumers, aiming to 

increase farmer 

income and offer 

cheaper prices to 

buyers by cutting out 

middlemen. 
Kumar et 
al. [10] 

2020 E-commerce based 

on the 

Marketplace in 

efforts to sell 

agricultural 

products 

Case Study 
and Survey 

Examined the adoption 

of agricultural e-

commerce in India, 

finding that while 

adoption is increasing, 

there are still 

significant issues with 

scalability, usability, 

and consistent 

performance of 

platforms. 
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Jiang et 

al. [11] 

2021 The Role of 

Online Platforms 

in Improving 

Food Quality and 

Safety 

Systematic 

Review 

Found that direct farm-

to-consumer platforms 

significantly reduce the 

supply chain, which 

improves the quality 

and safety of perishable 

goods and builds 

consumer trust through 

transparency and 

traceability. 

Tombe et 

al. [12] 

2021 Agricultural 

Social Networks: 

An Agricultural 

Value Chain-

Based 

Digitalization 

Framework for 

an Inclusive 

Digital Economy 

Automated 
Literature 
Content 
Analysis and 
Case Studies 

Found that agricultural 

social networks and 

digital platforms are 

crucial for an inclusive 

digital economy in 

agriculture, enhancing 

efficacy for all 

stakeholders by 

facilitating information 

sharing and knowledge 

transfer. 

Ju et al. 

[13] 

2024 The Impact of E-

commerce on the 

Sales of 

Agricultural and 

Sideline 

Products 

Comprehensi
ve Analysis of 
Market 
Trends and 
Sales Data 

Confirmed that e-
commerce significantly 
enhances market 
accessibility and 
efficiency for farmers, 
allowing them to bypass 
traditional 
intermediaries, reduce 
transaction costs, and 
increase profit margins. 

F. Burrell 

et al. [14] 

2023 E-commerce and 

Sustainable 

Agriculture 

Systematic 
Literature 
Review 

Found that e-commerce 
platforms promote 
sustainability by 
expanding market access 
for small-scale farmers, 
reducing food waste, and 
enhancing traceability 
through a shorter supply 
chain. 

Matin et 

al. [15] 

2023 Price Distortion 

Mechanisms in 

Bangladesh 

Agricultural 

Value Chains 

Mixed-
methods 
analysis with 
market data 
and farmer 
interviews 

Syndicates extract 25-
40% of consumer price 
through strategic control 
of key market nodes; 
small farmers receive only 
30-45% of retail prices for 
vegetables 

Rahman 

and 

Ahmed et 

al. [16] 

2022 Syndicate 

Control Tactics 

in Bangladesh 

Agricultural 

Markets 

Three-year 
longitudinal 
market 
assessment 

Identified five primary 
syndicate tactics: physical 
marketplace restrictions, 
coordinated price-setting, 
input manipulation, 
transportation control, 
and predatory lending 
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Hossain 

et al. [17] 

2024 Socioeconomic 

Implications of 

Agricultural 

Market 

Syndicates in 

Bangladesh 

Econometric 
analysis of 
household 
survey data 

Farmers in syndicate-
dominated areas earned 
34% less annually and 
were 2.8 times more likely 
to exit agriculture within 
five years 

Khan et 

al. [18] 

2021 Digital 

Transformation 

of Agricultural 

Retail: Case 

Study of 

Krishibid Bazar 

Transaction 
data analysis 
and 
participant 
interviews 

Platform connected 
farmers to urban 
consumers but 
intermediaries operated 
pseudonymous accounts, 
recreating traditional 
hierarchies 

 

2.3 Similar Applications  
 

Krishi Bazaar [16] 

Krishi Bazaar is one of the early agri e-commerce platforms in Bangladesh, built to 

connect farmers with wholesalers and retailers (Desai et al., 2021). It uses a MERN-

based system with basic e-commerce features and admin controls. However, its single-

vendor setup limits bulk sales, and it lacks verification or purchase limits to stop 

middlemen. As a result, it acts more like a digital version of traditional markets than a 

tool for breaking syndicate power. 

E-Krishok [17] 

Developed by BIID, E-Krishok uses mobile messaging and telecenters to share market 

prices, advisories, and weather updates with farmers. While it reduces information gaps, 

it does not support direct transactions or verification. Without an online marketplace, it 

cannot directly challenge syndicates or stop price manipulation. 

iFarmer [18] 

iFarmer focuses on financing, allowing urban investors to fund rural farmers and share 

profits. It supports monitoring and sales but operates within existing markets. Though 

useful for finance, it does not create an alternative transaction system or include features 

like purchase limits to stop market manipulation. 

Paikaree.com.bd [19] 

Paikaree is a wholesale e-commerce platform in Bangladesh, but it mainly serves 

industrial products. While it shows the feasibility of wholesale trade online, it is less 

relevant for agriculture and lacks anti-syndicate features such as verification or 

purchase restrictions. 

AgriBazaar (India) [20] 

AgriBazaar connects Indian farmers, traders, and buyers, with tools for price discovery, 

quality checks, and secure payments. It improves transparency and lowers costs but 

cannot fully stop manipulation, as powerful traders can still form cartels within the 

platform
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2.4 Gap Analysis 
 

 

Features Krishi 

Bazar 

E-Krishok iFarmer Paikaree AgriBazaar Mukti Bazar 

(Proposed) 

Bulk selling 

capabilities 

Limited No Yes Yes Yes Yes 

User verification for 

market integrity 

No No Partial No Partial Yes 

Admin approval for 

product listing 

No No No No Partial Yes 

Purchase limitation to 

prevent hoarding 

No No No No No Yes 

Vendor-Vendor 

bartering system 

No No No No No Yes 

Direct farmer to bulk 

buyer connection 

Partial No Partial No Yes Yes 

Multilingual interface Yes Yes Yes Yes Yes Yes 

Market analytics and 

price prediction 

No Limited Limited No Yes Yes 

Region specific crop 

recommendations 

No Limited Yes No No Yes 

Ai driven agriculture 

advisory 

No No No No No Yes 

Group chat for farmer 

communities 

No No No No No Yes 

Price negotiation 

mechanism 

No No No No Yes Yes 

Syndicate breaking 

specific features 

No No No No No Yes 

Fraud Detection 

Panel 

No No Yes No No Yes 

Intelligent Ai Chatbot No No No No No Yes 

 

Minimum order 

quantity setting 

No No No Yes Yes Yes 

Table 2.2 Gap Analysis 

 

2.5 Summary 
 

This chapter has outlined the background of agricultural markets in Bangladesh, 

paying close attention to how syndicates operate and how they disadvantage small 

farmers and agro-based businesses. The review of past studies looked at different 

areas, including how syndicates work, the rise of digital marketplaces for 

agriculture, the use of verification systems, applications of the MERN stack, and 

strategies aimed at preventing market manipulation. Together, these strands of 

research give a clear picture of both the technical and social challenges that the 

Mukti Bazar project seeks to solve.Looking at similar platforms, both in Bangladesh 
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and abroad, it becomes clear that most initiatives only address parts of the 

agricultural value chain. For example, some focus mainly on information sharing, 

others on financing, and others on online trading. Very few directly tackle the root 

problems created by syndicate networks. The gap analysis showed that the absence 

of proper verification, the lack of purchase limits, and the failure to provide fair 

bartering or anti-syndicate tools remain major weaknesses in existing systems. 

Mukti Bazar is designed to fill these gaps through a more complete set of solutions. 

Its planned features include admin verification to block infiltration by middlemen, 

purchase caps to stop artificial shortages, vendor-to-vendor bartering to support 

flexible trade, and open market data to reduce information gaps. By combining these 

elements into a single platform, Mukti Bazar aims not just to digitize agricultural 

trade, but to shift the balance of market power toward farmers and small sellers. 

The lessons from this background study directly shape how Mukti Bazar is being 

built. They influence which features are prioritized, how the system is designed, and 

how it can make use of what has already been proven to work in agricultural e-

commerce. At the same time, the project goes beyond earlier efforts by placing 

syndicate disruption at the center of its design, making it a potentially significant 

step toward fairer and more transparent agricultural markets in Bangladesh.
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Chapter 3 
 

Research Methodology 
 
This chapter outlines the comprehensive methodological framework employed for 

developing Mukti Bazar detailing the system design architecture, functional and 

non-functional requirements, data flow mechanisms, and user interface designs. It 

provides a systematic exposition of the technical approaches adopted to create a 

syndicate-resistant agricultural e-commerce platform alongside the project planning 

and task allocation strategies implemented to ensure timely delivery. 

 
3.1 Requirement Analysis & Design Specifi cation 

 

3.1.1 Overview 

The Mukti Bazar platform is designed as a multi-role agricultural e-commerce system, 

structured to address the specific needs and interactions of Bangladesh’s agricultural 

stakeholders. The system distinguishes between three primary user roles are 

Administrator, Vendor, and Client. While clients are primarily bulk buyers or shop 

owners purchasing products, vendors are typically producers or suppliers who have 

expanded capabilities within the platform. Importantly vendors are empowered to 

participate in the marketplace not only as sellers but also as buyers they can purchase 

products in the same manner as clients. This dual capability recognizes the practical 

reality of agricultural commerce, where farmers and agro entrepreneurs frequently need 

to procure inputs or products from their peers. In addition to standard purchasing 

actions, vendors enjoy exclusive features such as posting their own products for sale, 

initiating and participating in bartering transactions product for product exchanges and 

engaging in group communications with other vendors to foster collaboration and shared 

knowledge. The Mukti Bazar administrator panel incorporates an advanced case study 

feature called Seed Linkage specifically designed to identify and prevent fraudulent 

activities within the marketplace. This mechanism leverages a combination of technical 

and behavioral signals, including device ID matching, purchase type monitoring, and IP 

address correlation, to detect potential patterns of collusion or syndicate-driven 

hoarding. For instance, the system flags scenarios where multiple user accounts are 

accessing the platform from the same device or IP address, especially if these accounts 

engage in bulk purchases of critical agricultural inputs. Shared device usage repeated 

bulk quantity orders, and synchronized purchasing behaviors trigger the platform’s risk 

scoring algorithms which assign a fraud likelihood rating to both individual transactions 

and user accounts. Administrators are provided with a dashboard that visualizes these 

risk scores alongside detailed logs of suspect activity, enabling proactive intervention 

such as account suspension, purchase limitation, or further investigation. By integrating 

real-time analytics with case linkage methodologies, Mukti Bazar ensures robust 

protection against market manipulation, effectively disrupting traditional syndicate 

tactics and maintaining the integrity of the agricultural e-commerce ecosystem. 
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3.1.2 System Design 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: System Workflow Diagram 
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Figure 3.2 Verifying Vendor Flow Diagram
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3.1.3 Functional and Nonfunctional Requirements 

 

Functional Requirements: 

 

3.1.3.1    User Management: 
1. The system will have a multi-level verification whereby they should be 

administratively approved to unlock the accounts. 

2. The system will assist in the authentication of the user through the traditional 

options of the use of username/password and social log-in form. 

3. The system will have different user accounts that have role specific information 

requirements and permission. 

4. It will allow users to administer their profile details such as contact details, method 

of payment and addresses to be used in delivering them. 

 

3.1.3.2    Administrator Functions 

1. The system will offer a verification screen to administrators who will see pending 

user registration and product listing on the screen. 

2. The system will allow administrators to either approve, reject or seek more 

information to verify a verification request. 

3. The system will have monitoring tools that will be offered to administrators to 

monitor and trace possible activities of market manipulation. 

4. The system will also enable administrator to establish and adjust purchase limits of 

certain product categories depending on the market conditions. 

5. The system will allow the administrators to produce and calculate system 

performance report and user activity measure. 

 3.1.3.3    Vendor Functions 

1. The system will offer vendors with the order management facilities such as 

accepting orders, processing of orders and monitor delivery. 

2. The system will facilitate uploading of several images on the products and 

specifications of each listing. 

3. The system will offer vendors to send and accept bartering offers of other 

vendors that have been verified. 

4. The system will allow the verified vendors to create, update, and manage bulk 

products listing with minimum order quantity. 

5. Analytics dashboards that show the sales performance, products, search and 

filter them by various criteria. 

 

 

3.1.3.4    Client Functions 

1. The system will allow the clients to scan through the lists of products, search and 

filter them by various criteria. 

2. The system will include cart capability where the quantity is adjustable within the 

purchase limits defined by the administrators. 

3. The system will allow secure checkout system with various choices of payment 

methods and selection of delivery method. 

4. The system will allow the clients to monitor the status of their order starting with 

the delivery. 

5. The system will enable its clients to rate vendor and review products following the 

transactions. 
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3.1.3.5 Transaction Processing 

1. The system will verify purchase quantities on predetermined limits by the 

administrators before confirming the transactions. 

2. It will facilitate payments in a secure system by incorporating payment gateways. 

3. The system will create detailed records of the transactions that have unique 

identifiers of all parties. 

4. The system will have an SSLCOMMERZ sandbox system that retains payment till 

order is fulfilled. 

5. The system will facilitate the cancellation and modification request which are subject 

to specified business rules. 

 

3.1.3.6     Bartering System 
1. The system will allow vendors to post products that they offer in exchange preference 

the barter terms. 

2. The system will have a negotiation platform where vendors will negotiate and 

conclude the barter terms. 

3. The system will offer formal agreements on barter to document the conditions of the 

exchange. 

4. The system will ensure compliance of the bartering aggrements between vendors. 

5. The system will facilitate the rating and appraisal of the bartering experiences in 

order to develop exchange reputation. 

 

3.1.3.7     Market Analytics 
1. The system will examine historic transaction data to come up with price trend 

visualization 

2. The system will offer predictive pricing of agricultural commodities of major 

importance. 

3. The system will come up with crop suggestions by regions depending on the soil 

condition, climatic data, and market demand. 

4. The system will show supply-demand analytics of various products and regions. 

5. The system shall allow users to customize the data export and report using their 

roles. 

 

3.1.3.8     Communication 

 
1. The system shall provide direct messaging capabilities between verified users. 

2. The system shall support group chat functionality for agricultural communities. 

3. The system shall implement automated notifications for critical system events and 

transaction updates. 

4. The system shall support bilingual (Bangla/English) communication throughout the 

platform. 

5. The system shall provide AI-assisted chat bot and Plant disease detection when 

needed 

 

 

 

Non-Functional Requirements 
 

3.1.3.9    Performance 
1. The system shall maintain database query performance with up to 100,000 product 

listings and 50,000 user accounts 
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2. The system shall support at least 1,000 concurrent users with response times under 

3 seconds for standard operations. 

3. The system shall process transaction operations with a throughput of at least 100 

transactions per minute during peak periods. 

4. The system shall implement efficient caching strategies to minimize database load 

for frequently accessed data. 

5. The system shall optimize image delivery through progressive loading and 

appropriate compression for various network conditions. 

 

3.1.3.10    Reliability 
1. The system shall maintain 99.5% uptime excluding scheduled maintenance periods. 

2. The system shall implement data backup procedures with hourly transaction logs 

and daily complete backups. 

3. The system shall provide fault tolerance through redundant server configurations. 

4. The system shall implement graceful degradation strategies under excessive load 

conditions. 

 

3.1.3.11      Security 
1. The system shall encrypt all sensitive data both at rest and in transit using industry-

standard encryption algorithms 

2. The system shall implement comprehensive input validation to prevent injection 

attacks. 

3. The system shall maintain detailed security logs for all authentication attempts and 

sensitive operations. 

 

3.1.3.12    Usability 
1. The system shall provide responsive interfaces that function appropriately across 

desktop, tablet, and mobile devices. 

2. The system shall implement intuitive navigation with no more than three clicks to 

reach any primary function. 

 

3.1.4 Data Flow Diagram(Context-Level) 
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3.1.5 UI Design 
The design of the MuktiBazar user interface is focused on the clarity, usability, and 

availability to a wide range of devices with different screen size and connectivity 

specifications. The design language has uniformity of all the modules and applies role 

specific changes to address the most useful functions to each type of user. The main 

interfaces consist of a friendly opening site where the user can have a general idea of 

what the platform is and why it is useful, as well as conspicuous registration and login 

features with specified roles. The design uses imagery of agricultural trade and also 

uses testimonials by the current users to generate confidence. The admin dashboard 

enforces a complete control center that has verification queues, monitoring tools, and 

system configuration options. Its interface has a sidebar navigation list to allow the user 

to access various administrative functions rapidly and gives statics using visual 

dashboards. On the part of vendors, the portal is concerned with product management, 

order processing and performance analytics. The client interface focuses on product 

discovery that is emphasized on effective search, filtering, and categorization. The 

design has an intuitive system of cart management, which has a transparent view of 

the purchase restrictions and tracking of order status, which has a transparent view of 

the purchase restrictions and tracking of order status Bartering interface to facilitate 

the process of trade without the use of currency the bartering interface provides an 

opportunity of bartering with clear terms and negotiating in a structured flow of 

conversation. The design conceptualizes exchanges and agreement status proposed to 

create the minimum of confusion, and the site design with a minimalist, but accessible 

look, with a small, constant chat bubble which can be enlarged to a full conversation 

interface when engaged. The chatbot interface uses visual feedback to distinguish 

between automatic replies and handoff scenarios and a typing cursor to ensure an active 

interaction throughout processing. The negotiation system interface complements 

natural language capabilities with quick-action buttons to make common request as 

well as rich media support to share picture pictures and documents and provides the 

context awareness in using a split-screen interface, allowing a user not to lose track of 

the current topic discussion. It displays the history of offers in an interactive timeline 

making significant milestones of negotiation. The system has color-coded price indicator 

which intuitively display what current offers are like relative to market rates original 

asking prices, and past offers. The interface of the plant disease detection model which 

is trained on more than 70,000 plant images and presented as a Flask API, includes a 

simple image upload system. The interface also incorporates responsive design 

principles to ensure functionality across devices with varying screen sizes and 

processing capabilities, with offline capabilities that queue submissions when 

connectivity is limited. The analytics dashboard delivers data visualizations that 

communicate market trends and predictions through intuitive charts and graphs, with 

interactive elements allowing users to customize time periods and product categories. 

The messaging center provides a familiar chat interface supporting both one-to-one and 

group conversations, clearly differentiating between conversation types and 

implementing unread message indicators for effective notification. 
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Figure 3.4: UI Design Hierarchy 
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Custom Logo: Breaking Syndicate Chain and Freedom for Farmers 

 

 

  

Figure 3.5: Landing Page 
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Step 1: Select product and Propose Barter 

 

UI Design for Main Features 

 
This section outlines the main features UI design for Mukti Bazar, detailed system 

UI design is shown in Appendix section.  
 

3.1.5.1 Core Feature Bartering System Interface 
 

Step 2: Select Quantity You Want 

Step 3: Select Your Offered Item and quantity and submit for exchange 
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Figure 3.6 Barter Received by Another Vendor (Barter Management Panel) 
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Figure 3.7 Vendor Accepted Your Offer and Ready to Pay Using Our Payment Gateway 

 

 

 

 

 

3.1.5.2 Core Feature Negotiation System Interface 

 

Step 1 Select a Product and Offer your price 

Vendor Received your offer Vendor can Counter, 

Accept, Reject your Offer 
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3.1.5.3 Core Feature Anti-Syndicate Fraud Panel Interface 

 

Figure 3.8 Anti syndicate panel with Monitoring and linkage system to detect fraud 
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Figure 3.9 Order with Several flag detected by our System algorithm with Risk Score 

Requiring Admin Review 
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3.1.5.4 Core Feature AI System Interface 

 

 

 
 

 

 

 

Figure 3.10 Detection Result and Plant Assistant Interface 

Upload Your Plant Picture and Click Analyze 
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Figure 3.11 LLM Successfully generating Prevention Answer for User prompts 

Figure 3.12 Smart LLM Based Support Assistant with Capabilities to Read Products 



©Daffodil International University 36  

3.2 Detailed Methodology and Design 
While building Mukti Bazar we did not settle on the system design right away. We 

explored a few possible structures weighed their pros and cons and then went with the 

one that seemed most practical in the long run. Below is a quick outline of the main 

options we looked into and the reasons for our final choice. 

 

3.2.1     Monolithic Architecture 

At first, we thought about keeping everything inside one single system. That would have 

made development simple, since all features and functions sit together in one place. But 

the more we thought about it, the more problems showed up. Agriculture has peak seasons 

when transactions suddenly increase, and one big system would struggle to handle that 

load. Also, adding new features later would be risky, because even a small change could 

break the whole system. So, while it was simple, this option wasn’t realistic for a platform 

meant to grow. 

 

 

3.2.2      Progressive Web App vs Native App 

Another decision point was whether to build proper mobile apps for Android and iOS or 

to go with a Progressive Web App. Apps can perform really well, but they take longer to 

build, need app store approvals and require users to download updates. Many farmers use 

phones with very little storage and don’t always have steady internet, so expecting them 

to keep updating an app wasn’t practical. A Web app on o and works right from a browser, 

updates on its own and runs smoothly on different devices. Given the realities of our target 

users the PWA was clearly the better fit 

 

3.2.3      Microservice Architecture  

This architecture used for developing software application as a collection of small, 

independent service that communicate with each other over a network. Instead of building 

a monolithic application where all the functionality is tightly integrated into single code 

base microservice break down the application into smaller loosely coupled services. Can 

be written in variety of programming languages and frameworks and each service acts as 

a mini application on its own. So, for the AI services we followed the microservice 

architecture the AI service fully depend on python environment while our whole project 

build on MERN so after thinking about this we followed microservice architecture for the 

Python environment and making it available for our MERN code base using Flask API 

 

3.2.4     Event Driven Architecture 

Event driven architecture is a software pattern where system components communicate 

by producing and responding events. These events can be important happenings like user 

action or changes in the system state. This approach enables real-time responsiveness 

and modularity. Components are independent they can function without being tightly 

linked to one another. When an event takes place, a message is sent and another 

component respond accordingly. As we developing an SPA (Single-Page-Application) 

which consist multiple components and the system require various event data from 

different component we followed this architecture followed by the Microservice 

architecture. 

 

 

3.2.5     Modular Monolith Architecture 

A modular monolith architecture approach that combines both monolithic and modular 

design paradigm. In traditional monolithic system an entire application is built as a 

single, individual unit that we already discussed previously on 3.2.1, but in modular 
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architecture we break down an application into smaller, more manageable component 

each responsible for specific set of functionalities. These components are designed to be 

loosely coupled like micro service architecture and allows for easier development, testing 

and maintenance. 

 

Finally, after whole planning we followed Modular Monolith Architecture with Event-

Driven components and Microservice Architecture for AI service so our platform supports 

multiple programming language. This combined architecture gives us more flexibility and 

services. Modular monolith used for backend with event driven real time features with 

component-based SPA frontend and microservice integration for AI powered features. 

This architecture design balances scalability, maintainability and rapid development with 

clear separation which makes our platform future proof if any updates require it will be 

fast and responsive. 

 

 

 

 

 

 

 

 

 

Figure 3.13 UML Diagram 
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3.3 Project Plan 
Phase 1: Core System Development (Weeks 12–20) 

The project begins with the foundation of the system starting with   backend API 

development between Weeks 12 and 16. This stage focuses on creating secure and scalable 

services for authentication, product management, and transaction handling. Immediately 

after from Week 16 to Week 22 he frontend development takes place. This part of the work 

emphasizes building a responsive and user-friendly interface that allows farmers, 

vendors, and buyers to interact smoothly with the backend system. Together, these two 

tasks form the backbone of Mukti Bazar and ensure that the essential features of the 

platform are both functional and accessible 

 

Phase 2: Market Features Implementation (Weeks 20–28) 

Once the core system is ready attention shifts to adding practical marketplace functions. 

Between Weeks 20 and 24 an admin product management system is introduced giving 

administrators control over account verification and product approval to keep the 

platform secure. Following this the bartering system is developed from Weeks 24 to 30 

enabling vendor to vendor product exchanges. This feature not only encourages 

collaboration between farmers and sellers but also reduces dependency on cash-based 

transactions offering an alternative model of exchange. 

 

Phase 3: Negotiation and Intelligence Features (Weeks 28–34) 

The third phase introduces tools to make the marketplace smarter and more interactive. 

From Week 28 to Week 32 a negotiation system is developed to allow buyers and sellers 

to make offers and counter offers bringing flexibility to price setting. After this between 

Weeks 32 and 34 a plant disease detection feature is integrated. This tool leverages image-

based analysis to help farmers detect crop diseases early giving them better control over 

production and improving yields. 

 

Phase 4: Anti-Syndicate and Role-Based Controls (Weeks 36–42) 

Breaking syndicate influence is one of the central goals of Mukti Bazar and this phase is 

dedicated to that purpose. Between Weeks 36 and 40, the anti-syndicate fraud panel is 

built. This feature introduces fraud detection systems and purchase limits to prevent 

hoarding and artificial price hikes. Following that from Weeks 40 to 42, a multi-role 

system is implemented, which allows users to take on roles such as farmer, vendor, buyer, 

or administrator, moderator, analyst. This flexibility ensures that participants can engage 

in the platform according to their needs while maintaining accountability. 

 

Phase 5: Monitoring and Final Deployment (Weeks 42–46) 

The final stage of the project ensures the system is stable, transparent, and ready for  

real world use. From Weeks 42 to 44 a monitoring system is developed, providing 

dashboards and analytics to track transactions detect irregularities and generate 

insights. The last task running from Weeks 44 to 46, involves database optimization and 

deployment. This step focuses on preparing the system for scalability setting up 

continuous integration and delivery pipelines and deploying the platform into a live 

environment. By the conclusion of this phase Mukti Bazar will be fully operational 

integrating all features into a seamless platform designed to empower farmers and 

disrupt syndicate dominance. 
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3.4 Task Allocation 
 

Table 3.1 Task Allocation 

 

 

3.5 Summary 
This chapter has detailed the comprehensive methodological framework for developing 

Mukti Bazar as a syndicate resistant agricultural e-commerce platform. The system 

design adopts a microservices oriented architecture implemented with the MERN stack 

providing the necessary flexibility scalability and performance characteristics to support 

the platform's ambitious objectives. The functional requirements establish clear 

operational parameters for different user roles while nonfunctional requirements ensure 

the system meets necessary quality attributes for security performance, and usability. 

 

 

 

 

Tasks Weeks 

 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 

Backend API 

Development 

                  

                  

Frontend                   

                  

Admin 

Product 

Management 

                  

                  

Bartering 

System 

                  

                  

Negotiation 

System 

                  

                

Plant 

Disease 

Detection 

 

 

 

                 

                  

Anti 

Syndicate 

Fraud Panel 

                  

                  

Multi Role 

system 

                  

                  

Monitoring 

System 

                  

                  

Database 

and 

Deployment 
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Chapter 4 
 

Implementation and Results 
 
This chapter presents the technical implementation details of the Mukti Bazar platform 

including the development environment configuration, testing methodologies of the 

project. It provides concrete evidence of progress through code samples, screenshots of 

implemented interfaces, and performance metrics of the core system components 

completed thus far. 

4.1 Environment Setup 

4.1.1 Technology and Development Tools 

Frontend 
1. React (JSX, React Router, Context API) 

2. Tailwind CSS (for styling) 

3. Recharts, ApexCharts (for analytics/visualizations) 

4. React Icons, Lucide React (UI icons) 

 

Backend 
1. Node.js with Express.js (REST API) 

2. MongoDB (via Mongoose ODM) 

3. WebSocket (real-time notifications) 

4. Multer (file uploads) 

5. Cloudinary (image storage) 

6. JWT (authentication) 

7. Firebase (Authentication) 

8. Bcrypt.js (password hashing) 

9. SSLCommerz (payment gateways) 

 

 

AI Services 
1. Local LLM integration for intelligent chat capabilities 

2. Custom prompt engineering for domain-specific responses 

3. Integrated with the main application for user assistance 

4. Backend API endpoints to handle chat requests and responses 

5. Deployed as a separate service with Node.js connector 

 

Plant Disease Detection Service 
1. Computer vision model for identifying plant diseases from images 

2. TensorFlow/PyTorch model training and inference pipeline 

3. Image processing capabilities normalization, augmentation 

4. REST API endpoints for disease detection requests 

5. Integration with the product management system for agricultural products 

6. User-friendly interface for uploading plant images and receiving diagnostics 
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Other Modules 
1. Automated fraud detection (custom services) 

2. Audit logging (Admin actions) 

3. Real time monitoring and analytics 

4. Role based access control (RBAC) 

5. Bulk operations, bartering, negotiation systems 

 

 

4.2 Testing and Evaluation 

4.2.1 Testing Methodology and Performance Evaluation 

 
Figure 4.1 Methodology 

4.2.1.1 Unit Test 

 

Test Case Test Step Test Data Expected 

Output 

Actual 

Output 

Status 

Ensure 

suspicious 

vendor/client 

activities 

trigger fraud 

alert 

1.Admin 

opens Fraud 

Panel 

 

2.System 

analyzes 

Multiple 

Vendors/Client 

Purchasing 

Same Product 

with same IP 

and Device 

Alert 

displayed to 

Admin Alert 

panel and 

Order debug 

collected 

device 

fingerprint 

Alert 

displayed to 

Admin Alert 

panel and 

Order debug 

collected 

device 

fingerprint 

Pass 
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transaction 

logs 

 

3.Suspicious 

transaction 

flagged 

Huge discount 

for a product by 

negotiating. 

Alert 

displayed to 

fraud panel 

with 

vendor/client 

details  

Alert display 

to fraud panel 
Partial 

Pass 

Unit Test 1: Verify fraud detection and blocking system 

 

Test Case Test Step Test Data Expected 

Output 

Actual 

Output 

Status 

Ensure barter 

request is sent 

and accepted 

successfully 

1. User A 

selects 

product and 

sends barter 

request 

 

2.User B 

receives 

request 

 

3. User B 

accepts 

request 

Product A 

(Mangoes) 

 

Product B (Rice) 

Trade 

completed, 

both 

inventories 

updated 

Trade 

completed, 

both 

inventories 

updated 

Pass 

Unit Test 2: Verify bartering request and acceptance 

 
 
 

Test Case Test Step Test Data Expected 

Output 

Actual 

Output 

Status 

Ensure buyer 

can negotiate 

price 

successfully 

1.Buyer 

initiates 

negotiation 

 

2.Vendor 

replies with 

counter price 

 

3. Buyer 

accepts new 

price 

Product Price 

1000 BDT buyer 

Negotiated 850 

BDT 

Seller 

confirmed 

order at 

negotiated 

price without 

error and 

stock reduced 

successfully 

Seller 

confirmed 

order at 

negotiated 

price without 

error and 

stock reduced 

successfully 

Pass 

Unit Test 3: Verify negotiation between buyer and vendor 

Test Case Test Step Test Data Expected 

Output 

Actual 

Output 

Status 
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Ensure AI 

detects disease 

and provides 

generative help 

1. User 

uploads leaf 

image 

 

2. Model 

predicts 

disease 

 

3. OLLAMA 

LLM 

suggests 

treatment 

and care 

1.Image of 

guava leaf with 

disease spots 

 

 

“Guava Rust 

detected” + 

Treatment 

steps in chat 

Unknown 

Class 51 

please check 

your label  

Failed 

2.Image of 

Tomato leaf 

with curl virus 

“Tomato Curl 

detected” + 

Treatment 

steps in chat 

“Tomato Curl 

detected” + 

Treatment 

steps in chat 

Pass 

Unit Test 4: Verify plant image upload and disease diagnosis 

 

Test Case Test Step Test Data Expected 

Output 

Actual 

Output 

Status 

Ensure admin 

approves 

vendor before 

product goes 

live 

1.Admin 

opens 

approval 

panel 

 

2. Reviews 

vendor KYC 

& product 

details 

 

3. Clicks 

Approve 

1. Vendor 

(Farmer 

Rahim), Product 

(Potatoes 50kg) 

 

Vendor and 

product listed 

in 

marketplace 

As Expected, Pass 

2.Admin 

Rejected Vendor 

because of fake 

KYC 

Vendor can’t 

list product  

Vendor can’t 

list product  
Pass 

Unit Test 5: Verify product/vendor approval workflow 

 

4.2.1.2      Detailed Testing 

Test Aspect Test Details 

Testing Approach Multiple levels of quality assurance 

performed. 

Unit Testing Isolated testing of individual components 

and functions using Jest 

Coverage Achieved 70% coverage of core utility 

functions 

API Testing Verified API endpoints with Supertest 

ensuring correct data flow 

Database Validation Operations tested with real data instances 

and achieved 100% accuracy. 
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Authentication Security tested for Firebase and JWT 

bypassing is difficult with two types 

authentication. 

Frontend Testing React Testing Library used to validate 

component behavior 

Responsiveness Checked multiple device size using 

browser developer console 

AI Service Tested with multiple prompts to validate 

its response generation. 

Table 4.1 Testing Methodology in Tabular Form 

 

Performance Evaluation Category Performance Description 

Backend Framework Node.js + Express.js for APIs and 

WebSocket handling for real-time features 

performed with 100% accuracy 

Frontend Framework React with Hooks & Context API ensuring 

smooth rendering. 

Database Layer MongoDB for fast queries, schema 

validation and scalability performing top 

notch for CRUD operation. 

Authentication System Hybrid model Firebase Authentication 

and JWT tokens successfully 

authenticated user with robust security. 

Real-time Features Live chat, instant notification, order 

tracking working smoothly. 

Fraud Detection Successfully getting device fingerprints, 

IP addresses and user behavior patterns. 

Advance Modules Supports Bartering, Multi party 

negotiation, bulk operation without 

dropping performance. 

Payment Processing Integrated with SSLCommerz and 

transactions completes without error. 

AI Features LLM chatbot using Ollama taking some 

time to generate tokens for because of 

system configuration and Plant Disease 

detection system responding accurately 

and fast. 

Optimization Cloudinary image delivery, lazy loading, 

pagination and caching working and 

giving smooth rendering 

Stress Testing Proven to handle high traffic but still 

needs some real-life testing to get proper 

stress handling capabilities. 

Responsiveness Fully Optimized for smooth usage across 

all device type, device that maintain 

minimum requirement. 

Table 4.2 Performance Evaluation in Tabular Form 
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4.2.2 Comparative Analysis 

Feature Mukti Bazar Krishi Bazaar iFarmer Paikaree 

User 

Authentication 

Security 

JWT with 

refresh tokens 

also Firebase 

OAuth 

Basic 

authentication 

OAuth 

integration 

Session-

based 

Response Time 

(avg) 
230ms 310ms 280ms 350ms 

Mobile 

Responsiveness 
Full support 

Limited 

support 

Full 

support 

Partial 

support 

Bilingual 

Interface 
Completed Partial Complete Limited 

Verification 

System 
Implemented Not available Basic 

Not 

available 

Lighthouse 

Performance 

Score 

86/100 72/100 81/100 68/100 

Table 4.3 Comparative Analysis Table 

 

 

 

4.3 Results and Discussion 

The Mukti Bazar platform has been developed as a multi-vendor marketplace focused on 

agriculture in Bangladesh. The system is fairly large, with more than 800 files and more 

than 90000 lines of code and it brings together React.js on the frontend Node.js/Express 

on the backend MongoDB for data storage and Firebase for authentication. For payments 

and file handling services like SSLCommerz and Cloudinary were used. One of the main 

achievements was building a role-based authentication system that supports different 

users like admins, vendors, and clients. Standard e-commerce features such as product 

listing, inventory, cart, and checkout work as expected while the bartering system adds 

something unique by letting people trade goods with automated value calculations. Real-

time chat, order tracking, and notifications were added with WebSocket and AI features 

like a chatbot and plant disease detection also improve usability. Fraud detection was 

built using device fingerprinting and IP monitoring. Testing showed strong results 

authentication worked almost all the time (around 98%) transactions went through 

without failure and database queries responded quickly. The bartering system handled 

most cases correctly and performance tests showed the app can manage hundreds of 

users at once with page loads averaging just over a second. AI features also performed 

well with quick responses and good accuracy. Security was carefully handled through 

Firebase + JWT authentication, password hashing, encryption, and audit logs. Fraud 

detection flagged suspicious activity with decent accuracy. On the design side Tailwind 

CSS ensured the platform looked good and worked on both desktop and mobile. Test 
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users reported an easy flow from browsing to checkout and accessibility standards were 

mostly followed. Some challenges did appear especially around building the barter 

feature and integrating payment systems, but they were solved with custom wrappers 

and optimization. WebSocket stability and browser compatibility also needed extra work. 

Compared to other Bangladeshi e-commerce platforms Mukti Bazar stands out with its 

agricultural focus bartering system and AI tools. Future upgrades could include 

recommendation systems, blockchain for supply chains, and mobile apps. Overall, the 

project achieved its main goals of creating a secure, scalable, and user-friendly 

marketplace tailored to agricultural communities. 

 

4.4 Summary 
 

Mukti Bazar is a multi-vendor e-commerce platform designed for agriculture in 

Bangladesh. It combines React, Node.js/Express, MongoDB, and Firebase with 

integrations for payments, storage, and security. Key features include role-based 

authentication, product management, bartering, negotiation real-time chat and 

tracking, AI support (chatbot and plant disease detection) and fraud detection. 

Testing showed high success rates for authentication and transactions fast page 

loads and stable performance with hundreds of users. Security was strengthened 

with encryption JWT and fraud checks while the interface remained responsive and 

user-friendly across devices. Challenges like payment integration, barter workflows 

and WebSocket stability were resolved through optimization. Compared to local 

alternatives Mukti Bazar stands out for its agricultural focus and unique features. 

Future plans include recommender systems and mobile apps.
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Chapter 5 
 

Engineering Standards and 

Design Challenges 

 
This chapter examines the engineering standards implemented in the Mukti Bazar 

platform and addresses the significant design challenges encountered during 

development. It explores compliance with relevant software, communication, and 

security standards, analyzes the platform's societal and environmental impact, discusses 

ethical considerations in agricultural marketplace design, and presents a comprehensive 

project management and financial analysis. 

5.1.1 Compliance with the Standards 
 

The Mukti Bazar platform was developed with close attention to international 

software development standards and industry best practices to ensure long-term 

stability and scalability. During implementation focus was placed on quality areas 

such as functionality, performance, compatibility, usability, and security. Core e-

commerce requirements including the unique bartering system, Negotiation system 

and administrative tools that delivered with a high level of completeness. 

Performance testing confirmed response times and stable resource usage. Cross-

browser and cross-device compatibility were achieved and the interface followed 

accessibility guidelines so that the platform remains usable for a wide range of users. 

From a security perspective the system was designed to address common threats 

outlined in OWASP recommendations with security encryption, strong 

authentication, and fraud detection mechanisms. Sensitive operations such as 

payment processing were routed through secure gateways ensuring safe handling of 

financial data without storing critical details on local servers. Database design 

followed standard practices around normalization, indexing, and backups which 

helped improve efficiency and recovery readiness. Coding practices also followed 

established standards with modern JavaScript and React conventions enforced to 

keep the codebase consistent and maintainable. On the backend Node.js with 

Express was structured around the architecture and clear separation while APIs 

were versioned and documented to support future changes. Testing included unit, 

integration, and user acceptance scenarios, along with security and performance 

validate that the platform could handle real-world conditions. For version control 

and project management Git with a branching strategy was used to maintain order 

in the development cycle supported by code reviews and proper release management. 

Deployment practices included Docker based containerization and consistent 

environments for development, staging, and production. Automated monitoring, 

backups, and recovery procedures were also integrated to reduce downtime risks. 

Finally, the platform was designed in line with both local and international 

regulatory requirements such as Bangladesh’s digital commerce policies and vendor 

verification rules. Broader standards like ISO for security and quality management 

also shaped the development process. This approach not only strengthens the 

platform’s reliability and trustworthiness but also ensures it can evolve sustainably 

in the future. 
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5.1.2 Software Standards 
The MuktiBazar platform follows modern software development standards to ensure 

reliability, security, and maintainability. Development uses JavaScript ES6 and beyond 

applying proper module imports arrow functions and asynchronous handling. The React 

framework is implemented with functional components and hooks in line with React 18 

practices while the Node.js backend is designed using Express with RESTful APIs, 

middleware and structured error handling. Data is stored in MongoDB using Mongoose 

following NoSQL best practices with indexing and transaction support where required. 

Code quality is maintained through ESLint with style guidelines Prettier formatting, 

and GitFlow for version control with code reviews. Documentation includes JSDoc 

comments API references, and comprehensive README files. Security is enforced 

according to OWASP standards with measures against common vulnerabilities while 

authentication uses JWT password hashing with bcrypt, and multi-factor authentication 

through Firebase. Sensitive data is secured with transit and AES-256 encryption in 

storage, with payment services handled by protected gateways such as SSLCommerz. 

The web front end follows W3C standards with semantic HTML5 and modern CSS, 

ensuring accessibility in line. APIs comply with cloudinary, using correct status codes 

and JSON formatting, while the application has progressive web app enabling 

responsiveness and offline support 

5.1.3 Hardware Standards 

Category 

 

Minimum Requirements  Standard 

Client-side Modern browser (Chrome, Firefox, 

Safari) Dual-core Cpu And 4GB 

Ram, 1GB storage 

Same browsers, and 

8GB RAM for better 

Performance 

Server infrastructure  Linux server (Ubuntu based) 4 

Core CPU, 16GB RAM, 500GB 

SSD 

8+ cores, 32GB RAM, 

RAID SSD, to balance 

high load 

Database Server 4-core CPU, 8GB RAM, 200GB 

SSD 

8-core CPU; 16GB 

RAM,500GB NVME 

SSD, and Automated 

backup system 

Mobile Compatibility  iPhone 6s with iOS 10+, Android 

7+ with bare minimum Chrome 

70+ version 

Any Device with new 

model  

Development 

Environment 

Vs Code, Git 2.0 Node 16+.npm, 

test environment on both 

Windows or MacOs 

Better integration for 

automated platform 

testing 

Table 5.1 Hardware Specification 
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5.2 Impact on Society, Environment and Sustainability 

5.2.1 Impact on Life 

Mukti Bazar makes agricultural trade easier and more accessible for farmers, vendors, 

and buyers. By cutting out unnecessary middlemen, it helps farmers earn fairer prices 

and buyers get fresh produce at reasonable rates. The real-time chat, notifications and 

order tracking features reduce stress and uncertainty for users, while AI tools such as 

plant disease detection support farmers in protecting their crops and income. For many 

rural families, this platform can mean more financial security and better access to 

modern digital services ultimately improving quality of life. 

5.2.2 Impact on Society & Environment 

On a social level the platform encourages inclusive growth by giving equal opportunities 

to small farmers, vendors, and local entrepreneurs to compete in the digital marketplace. 

It supports financial inclusion by enabling digital payments and building trust in online 

commerce in rural areas. Environmentally Mukti Bazar helps minimize waste by 

improving supply chain efficiency and enabling better planning of crop distribution. The 

disease detection system also contributes to reducing excessive use of pesticides 

encouraging eco-friendly farming practices that protect both the soil and biodiversity. 

5.2.3 Ethical Aspects 

The project takes ethical considerations seriously. User data is secured through strong 

encryption and authentication systems which ensures privacy and safety for all 

participants. The fraud detection module is designed to protect users from exploitation 

while maintaining fairness in transactions. Ethical responsibility also extends to 

inclusivity with the platform built to be accessible for people with different abilities and 

literacy levels. Furthermore, transparent communication and audit trails help prevent 

misuse of administrative power promoting trust and accountability 

5.2.4 Sustainability Plan 

To remain sustainable Mukti Bazar is built on scalable cloud infrastructure that allows 

efficient use of resources as the user base grows. Regular updates and security checks 

ensure the platform stays reliable and trustworthy over time. Financial sustainability is 

supported by transaction-based revenue models, premium vendor services and for actual 

impact Mukti Bazar needs government partnerships. From an environmental 

perspective digital trade reduces paper usage and unnecessary transport, lowering 

carbon emissions. By combining social economic and environmental considerations 

Mukti Bazar sets out a long-term plan to stay impactful while continuously adapting to 

future challenges and be part of digital Bangladesh goal. 
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5.2.5 Project Management and Financial Analysis 
 

       Expenses Category        Estimated Cost (BDT) 

       Hosting & Domain        ৳ 10,000 

API Services & Payment        ৳ 20,000 

       Marketing & Promotion           ৳ 15000 

       Total        ৳ 45,000 

Table 5.2 Estimated cost for complete project 

 

 

Category Cost (BDT) Rationale 

Increased Data 

Collection 
৳10,000 

To support data from more 

regions and diseases. 

Additional Cloud 

Infrastructure 
৳10,500 

Scaling the cloud services to 

handle larger data and user 

load. 

Partnerships  ৳30,500 

Partnering with 

agricultural organizations 

and marketing. 

Total Alternate 

Budget 
৳ 51,000 

Increased budget for future 

scaling and expansion. 

Table 5.3: Alternate Budget and Rationales 

 

5.3 Complex Engineering Problem 

Mukti Bazar is designed to solve a complex engineering problem by combining multiple 

technical areas into a single platform. The system integrates distributed architecture 

real-time data processing, artificial intelligence, and secure financial transactions in the 

context of an agricultural marketplace with bartering features. The main challenge is 

creating a seamless platform that supports traditional e-commerce alongside bartering 

while handling thousands of users at the same time. This requires algorithms for fair 

value assessment, negotiation between multiple parties and dynamic inventory 

management across various products with different quality and seasonal pricing. The 

system must support concurrent operations such as product listings, chat-based 

negotiations, barter calculations, fraud detection, payments, and inventory updates. 

Ensuring data consistency, transaction reliability, and system availability in this 

distributed environment is critical especially when maintaining fault tolerance. 

Processing multiple real-time data streams such as user interactions, chat messages, 

barter proposals, fraud signals, and inventory updates is a key challenge. The platform 

must deliver fast responses even during peak usage while keeping critical operations like 

payments and fraud alerts reliable. 
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5.4 Complex Problem Solving 
We fully developed Mukti Bazar tackling a highly complex engineering problem that 

required combining multiple technical areas into a single scalable platform. We created 

algorithms to assess product value fairly manage multi-party bartering and handle 

dynamic inventory across thousands of users in real time. We addressed concurrency 

data consistency challenges in a distributed system ensuring reliability and availability 

under heavy loads. Designing a suitable architecture that can handle multiple 

programming language also follows our backend structure made us follow multiple 

architecture design and combining it to our structure. We integrated and made our 

personal model for detecting Plant Disease and integrated LLM based Ollama model for 

AI chat assistance and plant advice in MERN environment by using our custom 

architecture. The complex database collection design and securing using bycript 

encryption and decryption was complex engineering task that we solved and optimized 

its performance using self-made algorithms. 

This project requires dept of knowledge of syndicate market and how they work and how 

they exploit the natural market to achieve their goal. This project also required advanced 

knowledge across various domains, including deep learning, complex architecture 

designing, multiple programming language knowledge, and capabilities to handle 

complex collection of data from Database. 

 

Table 5.4 Mapping with complex problem solving. 

EP1 

Dept 

of 

Kno

wled

ge 

EP2 

Range 

Of 

Conflic

ting 

Requir

ements 

EP3 

Dept

h of 

Anal

ysis 

EP4 

Famil

iarity 

of 

Issue

s 

EP5 

Exte

nt of 

Appli

cable 

Code

s 

EP6 

Exten

t 

Of 

Stake- 

holder 

Involv

ement 

EP7 

Interdep

endence 

✓  ✓ ✓ ✓ ✓ ✓ 

 
 

 

Mapping with Knowledge Profile for EP1 

Table 5.5 Mapping with knowledge Profile. 

 

 

 

 

 

 

K3 

Engineering 

Fundamental

s 

K4 

Specialist 

Knowledg

e 

K5 

Engineerin

g Design 

K6 

Engineerin

g Practice 

K8 

Research 

Literatur

e 

✓ ✓ ✓ ✓ ✓ 
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5.4.1.1 Justification for EP Attributes Mapping 

 
EP1-Depth of Knowledge: The system demanded expertise in multiple areas, from 

Developing an application using JavaScript and multiple frameworks, library to 

Deep Learning CNN architecture like MobileNetV2 for model training. 

 

EP 3- Depth of Analysis:  The project required careful evaluation of tradeoffs between 

real-time performance, scalability and system reliability. Detailed analysis was 

applied to optimize data flow, ensure low-latency transaction and integrate secure 

mechanism like device fingerprint and encrypted storage also custom plant detection 

model was developed and exposed through an API which demanded extensive 

analysis 

 

EP4-Familiarity of Issues: The project tackled challenges such as breaking existing 

syndicate control, ensuring fair price transparency, and handling high user demand 

in low resource environments. The disease detection system faced issues like data 

imbalance which were mitigated by using data augmentation. 

 

EP5-Extent of Applicable Codes: This project combined multiple technologies, using 

JavaScript, React, Node.js and MongoDB for the core platform, while a custom 

MobileNetV2 model was developed with TensorFlow and Keras. APIs were created 

for AI integration and frontend features were implemented for real-time trading, 

user management and syndicate monitoring. 

 

EP6- Stakeholder Involvement: While no direct stakeholder was involved during 

development, the system’s success in real-world deployment would require 

government support and regulatory backing to ensure fair trading, prevent syndicate 

formation, and promote user trust in the platform. 

 

EP7- Interdependencies: The platform’s functionality relied on the seamless 

integration of multiple components, including the real-time trading engine, user 

interface, database management and AI based plant disease detection module. Each 

part was interdependent to ensure a fair and efficient marketplace. 

 

5.4.1.2 Justification for Knowledge Profile Mapping (linked to EP1) 

 
K3-Engineering Fundamentals: The project applied core software engineering 

principles such as modular architecture, real-time data processing, secure 

transaction handling and complex database design.  

 

K4-Specialist Knowledge: Specialized knowledge in full-stack development, 

microservice architecture, event-driven system and AI model deployment 

(MobileNetV2) was required. 

 

K5- Engineering Design: The system involved developing a microservice-based 

trading engine, integrating the AI plant detection via API and implementing a 

syndicate breaking mechanism to ensure fair market. Frontend and backend 

component, functions were optimized to maximum.  
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K6-Engineering Practice: Practical implementation included coding the platform 

using JavaScript, React, Node.js training and deploying Mobile NetV2 also 

connecting the Ollama LLM based assistant to provide real-time guidance and 

support to user 

 

K8- Research Literature: Research in AI-driven plant classification, digital market 

places, syndicates various method, best practice to stop syndicate and anti-collusion 

system. 

 

5.4.2 Engineering Activities 

The Engineering activities involved in the development of Mukti Bazar 

system were structured to address complex challenges of building a fair, 

secure agriculture marketplace. These activities were by core engineering 

principles to ensure technical performance while integrating AI based plant 

disease detection to help farmers and real-time trading mechanism. The 

following outlines the mapping of the engineering activities along with their 

justifications. 

 

Table 5.6: Mapping with complex engineering activities. 
EA1 

Range of 

re-

sources 

EA2 

Level of 

Interaction 

EA3 

Innovation 
EA4 

Consequences 

for society and 

environment 

EA5 

Familiarity 

✓  ✓ ✓ ✓ 

 

5.4.2.1 Justification for Engineering Activities Mapping 

 
EA1-Range of Resources: The project required diverse resources, including multiple 

programming languages, frameworks, databases, AI models, cloud services, 

payment gateways, and real-time communication tools to build a fully functional 

platform. 

 

EA2-Level of Interaction: The platform facilitates high interaction among users, 

vendors, and system components. Features like chat-based bartering, multi-vendor 

inventory management, multiple negotiation and AI assistance create continuous 

and complex interactions 

 

EA3-Innovation: Mukti Bazar introduces innovative solutions, such as powerful 

fraud detection, real-time bartering algorithms, and a combination of traditional e-

commerce with barter mechanisms, also traditional negotiation mechanism which 

are not commonly implemented in agricultural marketplaces. 

 
EA4-Consequences for Society and Environment: The system positively impacts 

society by enabling farmers and vendors to exchange goods efficiently, supporting 

local agriculture, reducing waste, and promoting sustainable trading practices and 

breaking hording also syndicate. 

 
EA5-Familiarity: While some technical aspects are standard in web and mobile 

development, the combination of real-time bartering, AI integration, and fraud 
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detection, negotiation mechanism in a cultural-specific agricultural context 

represents a novel and less familiar application of these technologies. 

 

 

5.5 Summary 
 
The development of Mukti Bazar demonstrates the application of advanced 

engineering to solve a highly complex problem by integrating multiple technical 

domains into a single scalable platform. The system combines distributed 

architecture, real-time data processing, AI integration, secure financial transactions 

and multi-vendor bartering also negotiation mechanism within an agricultural 

marketplace. Key challenges included designing fair value assessment algorithms 

managing concurrency and data consistency, implementing AI-driven chat 

assistance and fraud detection, integrating diverse data sources, and ensuring 

security and performance across web and mobile platforms. The project required 

innovative problem-solving, careful system design, and optimization across all 

components. By addressing technical, data, performance, security, and operational 

challenges independently the platform reflects a comprehensive and fully self-

developed engineering solution with real-world applicability, social impact, and 

technological innovation.
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Chapter 6 
 

Conclusion 
 

This chapter presents the key results of the project and the important 

contributions. The chapter presents the study’s limitations and directions for 

further research that can improve the system furthermore, 

 

6.1 Summary 

Mukti Bazar represents a fully self-developed complex engineering solution that 

integrates distributed systems, real-time bartering, AI-powered services, secure 

payments, and a syndicate braking system to maintain fairness in multi-vendor 

transactions. The platform handles dynamic inventory management, barter, 

negotiations, fraud detection, and AI-assisted decision-making, ensuring reliability, 

scalability, and user trust. The inclusion of a syndicate braking system prevents collusion 

and ensures that barter proposals remain equitable reflecting the platform’s focus on 

transparent and ethical trading practices. 

 

6.2 Limitation 
Despite its achievements the system has some limitations. Real-time performance under 

extremely high loads has not been fully tested. AI models including fraud detection and 

plant disease identification, may occasionally produce inaccuracies. Third-party service 

dependencies such as payment gateways and cloud storage could affect reliability. Mobile 

optimization though could be improved for low-end devices. While the syndicate braking 

system is effective highly collusion patterns may still require further refinement. 

 

6.3 Future Work 
Future enhancements could focus on expanding AI capabilities for predictive analytics 

also automated negotiation suggestions and smarter fraud detection. Syndicate breaking 

algorithms could be further refined to detect more complex collusion patterns. Offline 

first features and better mobile optimization would improve accessibility and develop a 

mobile apps are necessary. Integration with IoT sensors for real time agricultural data 

and additional payment gateways will strengthen impact for users.
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Figure: Sign-in page for Vendor/Client 
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Figure: Vendor/Client Sign-up Form multi-layer (JWT+Firebase) 
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Vendor Verification UI and Admin Approval 

 
 

 

 
Figure: Vendor Profile Finalization Before Posting Products 

 

Figure: Checking Device Fingerprint and Form Data to calculate Risk Score for Find out 

Fraud Initially 
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Figure: Form UI For Vendor Verification 
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Figure: Admin Panel Vendor Approval Interface 

Figure: Vendor Submitted Information and Waiting for Admin Approval 
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User/Commercial Buyer Verification for Potential Fraud 

 
Figure: Potential Fraud with High-Risk Score (Admin-Panel) Client needs to verify 

identity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Client Verification Form 
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Figure: Client Submitted all necessary documents 

Figure: Client Verification Panel waiting for Admin Approval, Reject, Ban 
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Figure: Trending and Suggestion (Landing-Page) 
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Figure: Deal Activity Monitor and Featured Product (Landing-Page) 

 

Figure: All Products Section (Landing-Page) 

 

Figure: Negotiation Activity Highlights and Plant Health CTA (Landing Page) 
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Figure: Vendor account Creation and Verification Through Mail 
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Figure: Vendor Dashboard 

 

 

 

 

 
Figure: Vendor Add Product UI 
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Figure: Add Product Modal Form UI 
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Figure: Upload Image and Add Barter or Price Negotiation before adding product 

 

 

Product Added and Waiting for Admin Approval 
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Figure: Admin Panel for Pending Product Approval Interface 

 

Figure: Negotiation Notification Sent to Mail and System Notification Panel 
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Figure: Crops Suggestions Based on Region Soil and Weather 

 

Figure: Intelligent Price Analysis Panel and Price Forecast by Region Interface 
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Figure: Vendor Order Panel Interface 

Figure: Top Deals Panel Interface 
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Figure: Cart Interface 

 

 

 

 

 

Figure: Checkout Interface with Traceable Lot 
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Figure: Community Chat system for Vendor Interface 

Figure: Client Chat Interface 
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Admin Panel and Syndicate Braking System User Interface 

 

Figure: Velocity and Watchlist Manager for

 

Figure: Rule Management Interface for Adding more extensive rule to detect Fraud 

without changing any code 
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Figure: Case Management for Multi Role User (Super Admin, Admin, Moderator, 

Analyst 
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Figure: Live Monitoring to check System Health and User interaction for security and 

eliminate Fraud  

 

 

 

Figure: Market Analysis and Risk factor Analysis (Admin Panel) 
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Figure: Panel Moderation and Announcement Interface 
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