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Abstract: The Smart Multiagent Shopping System is an efficient tool that acts as a sophisticated web
application designed to significantly improve user interface experience during the shopping visit by
bringing into combination through the single architecture APIs from leading online e-commerce platforms
like Amazon, Flipkart, Myntra, and Meesho. The system is among the most modern interfaces since it easily
gathers and compares the details of products at least in terms of price and availability, and eventually
features. This also enables the system to recommend the products to the user, which seems helpful as
feedback for earlier searches throughout its true Personalized Recommendations. This becomes possible
due to rewarding usefulness for general decision-making in terms of information flow and similar other
criteria entailing to result accuracy, efficiency, and ease of operations. The work of this system is to
facilitate a wishful query from a user to search his needs dynamically and deliver the most intelligent and
automatic means to him. The paper addresses a number of significant challenges that exist in the
unmediated arena of online shopping. What seems discouraging to many online shoppers is the constant
and excessive purchase and the robust complexity in carriers and agents that provide a very competitive
marketplace. The paper is on novel and requisite algorithms designed to assimilate API calls from various
websites and conquer the obstacle of vigorous-looking, intelligent data representation. In the meantime,
integrated prototypes are suggested to deliver sorted and appropriate outcomes while offering good
performance. The research essentially tries connecting the ramifications of using multiagent applications in
business practices to shopping paradise.
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L. INTRODUCTION

The Smart Multiagent Shopping System offers an innovative way to simplify the online shopping process and make the
experience better while using multiagent architecture and advanced API integration. In today's e-commerce
marketplace, users face certain problems such as platform fragmentation and time-consuming, manual comparisons.
Information overload also deters the proper search for various products on available online platforms. To address these
issues, this project integrates APIs from popular e-commerce websites like Amazon, Flipkart, Myntra, and Meesho to
create a unified system that offers a seamless shopping experience. The system is designed to intelligently retrieve and
compare product information such as prices, availability, and features in real time, delivering accurate and personalized
recommendations based on user queries. It saves users a great deal of time and effort, while at the same time it ensures
that the best possible options are provided to users for their needs. The system's interface is user-friendly, and its
navigation is easy, making for a highly intuitive shopping experience. This project also highlights technical challenges
such as handling diverse APIs, managing heterogeneous data formats, and ensuring scalability and performance in a
multiagent environment. The Smart Multiagent Shopping System, by addressing these complexities, demonstrates the
potential of combining multiagent systems and API integration to provide a robust and efficient solution for modern
online shoppers. This initiative not only optimizes the decision-making process for users but also paves the way for
future advancements in the e-commerce industry.
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II. MOTIVATION

The exponential growth of e-commerce platforms has posed challenges for users to compare the variety of products on
websites, such as Amazon, Flipkart, Myntra, and Meesho. Comparing them manually is inefficient and time-consuming
with a potential for errors, leading to dissatisfaction among users. This project seeks to solve these issues by harnessing
the power of multiagent systems and API integration to automate comparisons on various products, thereby offering
real-time, accurate recommendations. The Smart Multiagent Shopping System would aim to make the online shopping
experience as perfect as possible and advance innovation in the e-commerce domain by enhancing the efficiency of
decision-making and challenges such as handling heterogeneous data and scalability.

III. RELATED WORK
Various studies have focused on the integration of multiagent systems and API-based solutions to optimize e-commerce
platforms. Multiagent architectures have been widely recognized for their ability to distribute tasks, manage dynamic
processes, and handle heterogeneous data effectively. For example, studies on e-commerce systems that use agent-
based frameworks have been shown to greatly improve the automation of product discovery and recommendation
processes.
Price comparison engines such as Google Shopping and Price Runner use web scraping or API integrations for
aggregating product details from multiple websites. However, they do not provide personalization or real-time updates,
which are necessary for dynamic needs of users. Similar works [3] that implement recommendation systems generally
focus on single-platform solutions, and they limit the users from acquiring definite decisions across multiple platforms.
Recent innovations in the integration of APIs in multi-platform e-commerce systems [4] present an opportunity for
automated solutions for data aggregation. However, inconsistent data formats, scalability, and accuracy in real-time
comparisons remain inadequately addressed. Moreover, previous research in personalized shopping systems [5] has
shown that user-specific preferences are effective; however, most such systems do not incorporate multi-platform data
cohesively.
Such as the strength of the multiagent architectures and strength of the API integrations, this system improves them
both to create a unified, scalable, and user-friendly solution for actual-time price and product feature comparisons. This
work will address the gaps identified on scalability, personalization, and interoperability to take the cutting-edge online
shopping systems to limits.

IV. SYSTEM ARCITECTURE
The Smart Multiagent Shopping System is designed using a multiagent framework to integrate and interact with APIs
from multiple e-commerce platforms. The architecture consists of the following components:
User Interface (UI): A user-friendly front-end application that allows users to input search queries, view results, and
interact with the system. It provides features like product comparison, sorting, and filtering. Request Manager: This
acts as an intermediary between the Ul and backend. It accepts queries from end users, processes them, formats
requests to APIs, and then posts them to the multiagent system. Multiagent System: A distributed framework involving
several agents Query Agent: Deals with the search queries from the end-user and transfers those queries to the
corresponding platform agents.
Platform Agents: Those interact with APIs of different e-commerce platforms such as Amazon, Flipkart, Myntra, and
Meesho to fetch product information. Comparison Agent: This module aggregates data from several platform agents,
processes it, and ranks the results based on user preferences, such as price, rating, and availability. Data Integration and
Processing Module: This module is in charge of normalizing and cleaning the data received through various APIs to
ensure consistent product comparison. Recommendation Engine: Generates recommendations based on the ranking
algorithms above, considering user behaviour’s and preferences. Output Module: Displays the final processed data to
users in an organized and intuitive format. APIs: Fetches real-time information from e-commerce platforms about
prices, availability, and specifications for the products.
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IV.I DESIGN
The design for the Smart Multiagent Shopping System is based on modularity, scalability, and user-centric functionality
with each constituent designed to perform specific tasks in an efficient manner while ensuring that it integrates
seamlessly with the entire system. User Interface (UI): To give the user the simplest, most intuitive, and aesthetically
pleasing form of interaction. Search bar for product queries.
Filters: Sorting results by price, rating, and availability A responsive design for usability on all devices, including
mobile, tablet, and desktop. Request Manager: Objective: Acts as a communication bridge between the front-end and
backend systems. Design Elements: Accepts search queries from the UI. Formats the query to suit API requirements.
Routes requests to the Multiagent System. Multiagent System: Core Component: Composed of three specialized agents:
Query Agent: Manages user queries and forwards them to the relevant Platform Agents. Platform Agents: Specialized
for particular e-commerce platforms, such as Amazon, Flipkart, Myntra, Meesho. Each agent fetches product data via
API. Comparison Agent: Combines and normalizes the information gathered by the Platform Agents into
recommendation-ready form.
Data Integration and Processing Module: Goal: Cleaning, formatting, and harmonization of data pulled from a wide
variety of APIs. Core Features: Tolerate heterogenous data formats of various platforms Solve differences in product
names, prices, and stock. Goal: Developing personalized, ranked product recommendations
Features: Uses algorithms like collaborative filtering or rule-based ranking. Recommendations optimized against user
preference parameters such as budget, brand, etc. Output Module: Objective: To present the processed and ranked data
to the users in a visually appealing way. Design Details: Display results in a card-based layout with key product details
(name, price, ratings, and a direct purchase link). API Integration: Objective: To enable real-time communication with
e-commerce platforms. Features: RESTful APIs for secure and efficient data exchange. Handle rate limits,
authentication, and error management.
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FIG IV.IL. Design of Smart Multiagent Shopping System

Copyright to IJARSCT DOI: 10.48175/IJARSCT-23620 | 2 2020 108
www.ijarsct.co.in Z




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.67 Volume 5, Issue 1, March 2025

V.SYSTEM IMPLEMENTATION
The design of the Smart Multiagent Shopping System is modularity, scalability, and user-centric functionality. Each
component will be designed to perform specific tasks efficiently while integrating well with the whole system. User
Interface (UI): Goal: It should be a simple, intuitive, and attractive interface for the users. Features: Search bar for
product query, Filters for result sorting (price, rating, availability) A responsive design to be usable on various devices
(mobile, tablet, desktop).
Request Manager: Objective: Act as a bridge between the frontend and the backends. Design Elements: Takes in the
search query requested by the user interface. Re-shapes the query to fit the API requirements. Forwards the requests to
the Multiagent System. Multiagent System: Component: The core of three types: Query Agent: Deals with end user
queries and forwards them to the appropriate Platform Agents. Platform Agents: Entails each of the kind of e-commerce
available namely Amazon, Flipkart, Myntra, Meesho. All the agents fetch product data through the API. Comparison
Agent: It aggregates and normalizes data from Platform Agents, preparing data for recommendation. Data Integration
and Processing Module: Task: It cleans, formats, and integrates data fetched from distributed APIs. Major Functions:
Deal with different formats in heterogenous data coming from multiple platforms. Resolve inconsistencies in names of
products, price, and availability. Recommendation Engine Task: Suggest personal and ranked product
recommendations. Use Features: Algorithms like collaborative filtering or rule-based ranking. Optimize the
recommendations as per user choice of budget, brand, etc. Output Module Objective: Present the processed and ranked
data to users in a visually pleasing manner. Design Details: Display results in card form with key details of the
products, such as name, price, ratings, and a link to buy the product directly. API Integration Objective: Realtime
communication with the e-commerce sites.
Features: RESTful APIs ensure secure and effective data exchange. Deal with rate limits, authentication The
implementation of the Smart Multiagent Shopping System is built on top of a multi-agent framework (JADE) for the
autonomous search, comparison, and recommendation of products from diverse e-commerce websites, such as Amazon,
Flipkart, Myntra, and Meesho. The details of the implementation with its main parts are described as follows:
Agent Framework Setup: The system uses the Java Agent Development Framework (JADE) to design several agents
that simulate shopping behaviours’. Each agent is designated to interact with a specific e-commerce site and retrieve
product information. Agents are designed for communication purposes with other agents and result sharing through a
platform-independent messaging system. Hence, such coordination among agents is real-time for comparative product
recommendation. Agent behaviour’s involves the following: Search for products: Based on user queries, agents fetch
product data such as name, price, description, and ratings. Product comparison: Agents compare products by price,
features, and user reviews from different e-commerce platforms. Recommendation generation: After comparison,
agents recommend the best product based on predefined criteria such as lowest price or highest rating.
Product Data Fetching and Comparison: The system fetches all real-time product data from APIs of multiple e-
commerce platforms (Amazon, Flipkart, Myntra, Meesho). A comparison algorithm is implemented to evaluate the
products based on their respective attributes like price, features, and ratings. It makes use of a custom comparator to
compare the products based on the most relevant parameters. It will provide the optimal shopping suggestion in an
optimal manner by minimizing the cost while considering product quality and users' preferences.
The backend uses Spring Boot for the management of HTTP requests to the multi-agent system, for interaction between
agents, and between agents and the database. The frontend uses RESTful APIs for querying the results of product
recommendations and comparisons. the frontend is developed using React.js to give the interface a look and feel
intuitive and responsive for the users. Users are able to search for products, view product comparisons, and receive
shopping recommendations. The interface communicates with the backend through RESTful API calls to output the
recommended products in an easily readable format.
System Integration and Testing: The entire agent, backend, and frontend are integrated into a unified system. The
system is also tested in real time using data fetched from the integrated APIs with the purpose of receiving proper
product fetching, comparison, and recommendation. Latency reduction, improvement of user experience, and system
performance are optimized techniques applied.
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VII. CONCLUSION

We proposed the design and implementation of a Smart Multiagent Shopping System in this paper. The system utilized
a multi-agent framework to search, compare, and recommend products across various e-commerce platforms
autonomously. Agents were used for platform-specific data retrieval and a comparison algorithm based on product
attributes such as price, features, and ratings to ensure optimal shopping choices are presented to users. Integration of
JADE for agent-based communication, along with robust backend services developed in Spring Boot and a responsive
frontend in React.js, gives it a very smooth user experience. The system has greatly improved the efficiency of
shopping and decision-making through real-time product data fetching and intelligent recommendations. The proposed
system is scalable, easy to adapt to new platforms, and can be further optimized for performance. Future work can be
directed toward further developing the recommendation logic using more advanced machine learning techniques and
further expanding the system to support more personalized user experiences.
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