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Abstract

Marketplace and auction web applications have become essential components of
the modern digital economy. These platforms facilitate commercial interactions
between buyers and sellers through online product listings, bidding systems, payment
gateways, and real-time communication technologies. The rapid expansion of e-
commerce and digital trading has increased the demand for scalable, secure, and high-
performance web application architectures. This article presents a comparative
scientific analysis of technology stacks used in marketplace and auction web
applications. It examines frontend technologies, backend frameworks, database
systems, cloud infrastructure, security protocols, real-time communication systems,
and deployment architectures. Furthermore, the study evaluates the advantages and
limitations of major technology stacks such as MERN, MEAN, Django-based systems,
Laravel ecosystems, and microservice architectures. Special emphasis is placed on
scalability, performance optimization, transaction security, maintainability, and future
trends in online commercial platforms.

1. Introduction

The digital transformation of global commerce has significantly increased the
importance of online marketplace and auction platforms. Marketplace systems allow
multiple vendors to sell products or services within a unified platform, while auction
applications provide dynamic pricing mechanisms where users compete through
bidding processes.

Examples of successful commercial systems include:
26



. Online marketplaces

. B2B trading platforms

. Freelance service marketplaces

. Reverse auction systems

. NFT auction platforms

. Real-time bidding applications

Modern web applications require high scalability, low latency, advanced
security, and continuous availability. Technology stack selection directly influences
application performance, maintainability, development speed, and operational cost.

This study provides a comparative analysis of major technology stacks used in
the development of marketplace and auction web applications.

2. Functional Requirements of Marketplace and Auction Platforms

Marketplace and auction systems require complex functionalities compared with
standard web applications.

2.1 Core Marketplace Features

Typical marketplace functions include:

. User authentication

. Product catalog management

. Vendor dashboards

. Shopping cart systems

. Payment gateway integration
. Product search and filtering

. Order management

. Rating and review systems

2.2 Core Auction Features

Auction applications additionally require:
. Real-time bidding

. Bid history tracking

. Countdown timers

. Automatic bid increment systems
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. Live notifications

. Anti-fraud mechanisms

. Dynamic price calculations

The bid increment process can be represented mathematically as:

Pnew=Pcurrent+APP_{new}=P {current}+\Delta PPnew=Pcurrent+AP

where:

. PnewP {new}Pnew = updated auction price

. PcurrentP  {current}Pcurrent = current highest bid
. AP\Delta PAP = minimum bid increment

3. Architecture of Marketplace and Auction Systems

3.1 Monolithic Architecture

Traditional applications often use monolithic architectures where frontend,
backend, and database logic exist in a unified system.

Advantages

. Easier initial development

. Simplified deployment

. Lower short-term cost
Disadvantages

. Poor scalability

. Difficult maintenance
. Limited fault isolation

Monolithic systems are suitable mainly for small-scale platforms.
3.2 Microservice Architecture
Modern enterprise platforms increasingly adopt microservice architectures.

In this model, independent services handle:

. Authentication
. Payments
. Product management

. Messaging

. Auction engine
28



Recommendation systems

Advantages

High scalability
Independent deployment
Better fault tolerance

Easier cloud integration

Disadvantages

Increased complexity
Higher infrastructure cost

Complex service orchestration

4. Frontend Technology Comparison

Frontend technologies determine user experience, responsiveness, and interface

performance.

4.1 React.js

Developed by Meta Platforms, React.js is among the most widely used frontend

libraries.

Advantages

Component-based architecture
Virtual DOM optimization
Strong ecosystem

Excellent scalability

Fast rendering performance

Limitations

Requires additional libraries for routing and state management

Rapid ecosystem evolution increases maintenance complexity

React is commonly used in high-performance marketplaces.
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