
© March 2025 | IJIRT | Volume 11 Issue 10 | ISSN: 2349-6002 
 

IJIRT 174066 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3017 

Advancements and Challenges in Serverless Event-

Driven Microservices for E-commerce Platform 
 

 

Shivam Kumar1, Siddharth Sharma2, 3Shubham Yadav3 

1,2,3 Student, Department of Computer Science & Engineering, Poornima Institute of Engineering and 

Technology, Jaipur 

 

Abstract—Modern e-commerce, influenced by 

serverless computing and event-driven architectures, 

now combines high availability, flexibility, and 

operational efficiency. This research covers current 

developments in serverless event-driven microservices, 

elucidating the architectural paradigms, benefits, and 

challenges. Key advantages include modularity, cost-

effectiveness, and real-time responsiveness-critical for 

the dynamic nature of the commerce system. However, 

there are some issues, such as debugging complexity, 

state management, and security, that pose challenges. 

Future applications will likely see a hybrid 

architecture, standardization of protocols, and the 

development of AI tools to provide even more 

functionality. The paper reveals a developing position 

for serverless solutions in the dynamic e-commerce 

domain.  
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I. INTRODUCTION 

 

Rapid growth in the e-commerce sector is calling for 

architectural paradigms relative to the dynamic load, 

availability, and personalization of user experiences. 

Traditional monolithic architectures have a hard time 

facing these changing requirements, which makes 

the alternatives of microservices and serverless 

computing even more attractive. Serverless 

architecture creates increased scalability and cost 

savings, thanks in part to the provision of Function-

as-a-Service (Faas) with event-driven designs. This 

review looks into all these paradigms within the e-

commerce systems, giving evidence about their 

advantages and disadvantages. 

II. BACKGROUND 

 

2.1 Serverless Computing 

 
Fig 2.1: Serverless Computing 

Serverless computing, specifically FaaS, does away 

with server management entirely. In effect, this 

allows the developer to focus purely on writing code, 

with the entire resource allocation, scaling, and 

management being taken care of by the cloud 

providers. These include AWS Lambda, Google 

Cloud Functions, Microsoft Azure Functions, and 

others.  

2.2 Event-Driven Architecture 

  
fig2.2: Event-Driven Architecture 
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Event-driven systems respond to changes or "events" 

in real time, which makes them suitable for tasks that 

need quick responsiveness. The principal 

components of event-driven systems include event 

producers, event processors, and messaging queues 

(Kafka, RabbitMQ, etc.).  

2.3 Comparison with Traditional Architectures 

 
Fig2.3: Comparison with Traditional Architectures 

Unlike monolithic architectures, serverless 

microservices are modular and stateless, simplifying 

development and deployment processes. They also 

allow independent scaling of services, enhancing 

efficiency. 

 

III. LITERATURE REVIEW 

 

3.1 Architectural Paradigms 

Serverless computing means a paradigm shift in 

application architecture, chiefly in event-driven 

microservices. Several aspects of the architecture are 

covered in research, which swirled around its relative 

merits and practical implications. One of the main 

advantages provided by serverless computing is 

dynamic scaling: AWS Lambda and Azure 

Functions, for example, allow workloads to be 

resized automatically without any manual 

intervention. Research studies done on behalf of 

IEEE and Springer (2017, 2020) demonstrate how 

this feature provides heat-ventilation performance in 

peak traffic, an extremely relevant factor when it 

comes to e-commerce applications, especially in 

their key shopping seasons. Service decoupling is 

another characteristic often mentioned: event-driven 

architectures allow for event-driven services to run 

independently of one another in response to certain 

events-this adds a simple yet useful modularity. 

According to a study published by Springer in 2023, 

this modular approach increases productivity and 

reliability, which is especially important in any e-

commerce system that handles inventory, payments, 

and user data. There was another study from the 

researchers that offers comparisons with regular 

architectures, finding an impediment to dynamic 

working loads by monolithic and common 

microservices. Conversely, serverless microservices 

enhance operational efficiency, reduce development 

complexity, and provide enhanced flexibility.  

3.2 Performance Optimization 

Performance optimization is an important area of 

research relative to serverless systems-a typical area 

of study touching latency and resource utilization 

issues. Among other challenges, they are cold starts, 

which are delay starts for serverless functions during 

the initialization process. This form of latencies can 

drag down the response times, especially in time-

critical applications such as e-commerce checkout 

systems. To mitigate the effects of cold starts, 

suggestions that have been made by researchers 

include pre-warming instances and optimizing the 

deployment strategy of functions. Resource 

utilization research is another aspect of performance 

optimization, whereby studies by IEEE (2019) 

demonstrate how serverless architectures 

dynamically allocate their resources. Hence an e-

commerce platform will only pay for what it draws 

from resources, which satisfies the goal of a cost-

effective nature while optimizing the general cost 

necessary for maintaining its infrastructure. 

 

Applications in E-commerce 

Serverless, event-driven microservices have gained a 

large acceptance across different e-commerce 

applications. One of the favorite implementations has 

been real-time inventory management, where event-

driven systems enable immediate updates to 

inventory and prevent any discrepancies in stock 

availability. So, when a customer puts an item in the 

cart, it raises an event to update the inventory in real-

time, thereby keeping stock shortages and overselling 

at bay. Another favorite application would be 

payment processing since serverless functions wrap 

payment gateways to allow seamless scaling during 

peak transactions in enhanced security of data 

transfers. A major benefit is in personalized 
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marketing because event-driven architectures gather 

and analyze data about the user to provide tailored 

recommendations, further enhancing user 

engagement and retention. 

Key Advantages 

The pre-eminent serverless event-driven 

microservices bring along a myriad of benefits for 

dynamic, high-traffic environments like ecommerce 

platforms. This is a result of serverless functions' 

characteristics that include scalability, modularity, 

affordability, and real-time processing. Below is a 

detailed explanation of these gains. 

• Scalability 

• Cost Efficiency 

• Modularity and Maintainability 

• Real-Time Responsiveness 

• High Availability and Fault Tolerance 

• Accelerated Development and Deployment 

The combination of serverless computing and event-

driven architecture provides a scaling, modular, and 

cost-effective solution for e-commerce platforms. 

With these profits come the cost reduction that 

guarantees operational efficiency and a better 

customer experience, thus making serverless systems 

an attractive platform for modern e-commerce 

applications. They will only be added upon with 

future advancements in tooling, hybrid approaches, 

and standardization. 

Challenges and Limitations There are advantages and 

disadvantages to using serverless and event-driven 

microservices. Most of the challenges, limitations, 

and downsides arise as a consequence of some of the 

essential characteristics of serverless computing: 

statelessness, dependency on cloud providers, and 

complexity of design.  Explanation of the various 

challenges and limitations follows:  

Debugging and Monitoring Complexity 

The distributed nature that characterizes serverless 

architecture presents additional debugging and 

monitoring challenges owing to the event-driven 

execution model. 

Limited visibility: Conventional tooling for 

debugging and tracing is less effective for serverless 

applications. Developers are forced to use third-party 

tools that specialize in AWS X-ray, Datadog, or 

Open Telemetry. 

Event chaining difficulties: With complex 

workflows, it is hard to trace and debug events across 

numerous services. 

Use case challenge: For an e-commerce application, 

tracing a failed order processing workflow may 

become cumbersome if multiple interrelated services 

are involved. 

Cold Start Latency 

"Cold start" is when a serverless function is activated 

after being idle, and it incurs delays in initialization. 

This considerably affects applications expecting low-

latency responses. 

Impact on real-time applications: An online store, with 

just-in-time checkout or payment services, is at risk of 

annoying customers with cold start delays. 

Mitigation strategies: One way to reduce it is to pre-

warm the functions and/or use hybrid architecture, 

which tends to be costlier. 

Statelessness and State Management 

Serverless functions are inherently stateless, 

complicating the handling of workflows that normally 

would benefit from the persistence of state. 

Have complications in the handling of stateful 

operations: The developers have to work towards 

external storage (Amazon DynamoDB, Redis, etc.) in 

order to keep up with states, which creates further 

latency and complexity. 

Use case challenge: A multi-step e-commerce 

transaction (e.g., cart updates, inventory checks, 

payment processing) requires careful coordination to 

maintain consistency. 

Security Concerns 

Serverless applications are uniquely challenged by 

security risks because they are dependent upon third-

party service providers in the cloud and run event-

driven triggers. 

Event injection attacks. Malicious actors can exploit 

insecure triggers or event sources to gain unauthorized 

access and actions. 

Data privacy risks. Sensitive customer data residing 

inside cloud services might become revealed through 

either improper configuration or breaches. 

Use case challenge. In an e-commerce platform, 

compromised payment or inventory services can incur 

major losses. 

Vendor Lock-in 

The serverless platforms are quite coupled with a 

specific cloud service provider, making it challenging 

to migrate or integrate with different services. 

Limited interoperability- Applications developed for 

AWS Lambda may need to be significantly changed 
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to work within Azure Functions or Google Cloud 

Functions.  

Use case issue: For an e-commerce platform, 

changing service providers could involve high 

reengineering costs and downtime. 

Cost Predictability 

Besides, serverless follows a "pay-as-you-go" model. 

However, unpredictable workloads can cause cost 

spikes that may be unwanted. 

Challenges surrounding high-frequency events: 

Applications that produce tons of tiny events can still 

run up huge costs if the cost of each one is less than a 

cent. 

Use case dilemma: The e-commerce platform driving 

viral marketing may run a sudden cost spike with 

users flooding into the site. 

 

IV. APPLICATIONS IN E-COMMERCE 

 

Applications in e-commerce have changed the way 

of business and the interaction with consumers. 

Some of them are mentioned below. 

• Online Shopping Platforms: These make the 

basis for the e-commerce, and it opens up a 

channel for further display of goods or services 

to a much larger audience, which is global. Sites 

like Amazon, eBay, and Flipkart offer shoppers 

the efficient ability to shop and compare within 

the e-marketplace for easy online purchasing 

through a secure online payment gateway with 

speedy delivery service. 

• Mobile Commerce: The boom of smartphones 

made M-Commerce, a vital part of e-commerce. 

Mobile Commerce means the ability to shop, to 

pay with different modes, and to deal with 

businesses right from mobile phones. 

• Personalized Recommendations: Modern-day 

online retailers are using their AI and analytics 

resources to present personalized suggestions 

based on customers' browsing habits, purchase 

histories, and conduct patterns. Improved 

shopping experience, higher sales, and 

improved loyalty toward the store are possible 

when recommendations assist the consumer in 

making final choices. 

• Customer Service Delivery Using Chatbots: AI-

drivenchatbots are pervasive in e-commerce and 

offer 24/7 support to customers. They can 

answer queries, make recommendations 

regarding products, generate invoices for clients 

when product exchanges become necessary, and 

resolve complaints while providing service to 

customers efficiently and quickly. 

These applications boost customer experience, 

enhance the business process, and grow the e-

commerce field. 

 

V. FUTURE DIRECTIONS 

 

The transition toward serverless and event-driven 

microservices is starting to reshape e-commerce, 

facilitating scalability and enhancing security while 

improving overall efficiency. Hybrid architectures 

will pair serverless functions with containerized 

microservices to enhance both performance and cost, 

as the intelligent distribution of workloads is built on 

the five major principles of good software 

engineering. The AI-driven management of 

workloads will allocate workloads dynamically, 

while logic that addresses edge computing will 

provide lower latencies for global applications. 

Standardized protocols, such as CloudEvents, will 

facilitate the interoperability, and ultimately will offer 

portability across cloud platforms, while event 

models based on blockchain will enhance security and 

traceability. The integration of AI-enabled 

observability will promote proactive anomaly 

detection, and autonomous self-healing deployments, 

as well as online debugging, while also decreasing 

storage costs. Future directions will focus on enabling 

multi-cloud federated architectures to avoid vendor 

lock-in while still providing trusted and reliable ultra-

low latency applications without comprising 

performance. With these core capabilities in place, it 

is now evident that serverless microservices will be at 

the center of the next generation of e-commerce 

infrastructure. 

 

VI. CONCLUSION 

 

The emergence of event-driven serverless 

microservices has changed the face of contemporary 

e-commerce by providing scalability, flexibility, and 

cost efficiency for businesses. The pay-per-use model 

ensures that an organization’s resources are used in an 

efficient manner scaling services up and down based 

on changes in demand. A modular architecture allows 
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for loosely coupled, independent features to be 

deployed and removed quickly as organizations react 

to changes in the e-commerce landscape, promoting 

speed to innovation while being resilient. At the 

same time, businesses face challenges ahead 

including cold start latency, debugging, vendor lock-

in, and security. Additionally, the ephemeral nature 

of serverless functions presents further challenges to 

observability requiring new solutions to monitor and 

debug serverless functions, potentially using AI. 

Complexity around regulatory compliance for cross-

border e-commerce will also impede serverless 

adoption for some businesses. Looking to the future, 

hybrid architecture with a mixture of serverless and 

containerized solutions will provide an increase in 

performance. When combined with standardized 

event-driven communication solutions such as 

CloudEvents or OpenMessaging, we will see an 

increase in interoperability. AI observability will 

promote real-time debugging and anomaly detection 

through integrated observability solutions ultimately 

providing agile and productive observations of the 

system. Green computing initiatives will force more 

companies to seek energy efficient serverless 

technology solutions. Ultimately businesses need to 

strategically integrate these technologies as they seek 

to reduce their security and vendor lock-in concerns 

while building an agile, scalable, and sustainable 

digital commerce solution for the future. 
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