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Abstract - - Growing volumes of digital data have pushed 

institutions and enterprises to seek more dependable, secure, 

and scalable approaches to information handling. Conventional 

monolithic systems frequently fall short — struggling with 

redundant data, fragile access controls, and poor adaptability. 

We present the design and implementation of a Serverless 

Microservices Web Application that brings together centralized 

user management, protected document storage, role-based 

access control, and real-time activity monitoring under one 

platform. Our stack combines React.js for the user interface, 

FastAPI for backend processing, SQLite/PostgreSQL for 

persistence, and JSON Web Token (JWT) for authentication. 

Through the application, users can upload, retrieve, and manage 

documents, while administrators maintain oversight through a 

unified dashboard. Evaluation results show measurable gains in 

security, operational efficiency, and system accessibility, 

confirming the platform’s suitability for educational 

institutions, businesses, and enterprise environments that 

require robust digital information governance. 
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I. INTRODUCTION 

 
Across sectors — education, government, and 

business — the sheer volume of digital data generated daily has 

outgrown what traditional systems can reliably manage. 

Organizations that still depend on manual workflows or 

monolithic software architectures frequently encounter data 

redundancy, patchy security, and scalability ceilings that 

become more disruptive as user loads increase. 

 

These shortcomings have driven a shift toward 

distributed, cloud-native patterns. Serverless computing 

removes the burden of infrastructure provisioning, letting cloud 

platforms scale resources on demand. Microservices 

decompose an application into independently deployable units, 

each responsible for a narrow, well-defined function. Together, 

they offer a compelling foundation for systems that need to 

grow without accumulating technical debt. 

 

We developed a Serverless Microservices Web 

Application to address these gaps directly. The platform 

centralizes user management, document storage, and 

administrative monitoring within a single, cohesive 

environment. React.js powers the frontend interface; FastAPI 

handles backend logic and RESTful communication; 

SQLite/PostgreSQL manages persistent data; and JWT 

enforces authenticated, role-aware access at every layer. 

 

Beyond feature completeness, we prioritized security 

from the outset. Role-based access control restricts sensitive 

operations to authorized personnel, while continuous activity 

logging gives administrators clear visibility into system events. 

The modular architecture simplifies future maintenance — 

individual services can be updated or replaced without 

disrupting the rest of the application. The result is a platform 

suited to educational institutions, mid-sized businesses, and 

enterprises that need reliable, secure, and maintainable digital 

record management. 
 

II. LITERATURE REVIEW 

Organizations managing growing digital datasets have 

long recognized the limitations of traditional monolithic 

systems. When all application components share a single 

codebase and deployment unit, even minor modifications risk 

destabilizing unrelated features. Performance under increasing 

user load tends to degrade linearly, and maintenance becomes 

progressively more expensive as the codebase grows. Research 

consistently documents these pain points, along with the data 

redundancy and security gaps that accompany manual record-

keeping practices. 

Microservices architecture emerged as a direct 

response to these structural weaknesses. By decomposing an 

application into self-contained services that communicate 

through well-defined APIs, teams can develop, test, and deploy 

each component independently. Studies by Newman (2021) 

and Fowler highlight how this separation of concerns improves 

fault isolation — a failure in one service does not cascade 

across the system — and enables continuous delivery without 

system-wide downtime. 

Serverless computing complements microservices by 

abstracting infrastructure management entirely. Cloud 

platforms dynamically allocate compute resources in response 

to actual demand, eliminating idle capacity costs and reducing 

operational overhead. Benchmarks comparing serverless 

deployments against conventional hosted services report 

consistent advantages in cost efficiency, resource utilization, 

and horizontal scalability, making the model attractive for 

applications with variable or unpredictable traffic patterns. 

On the frontend, React.js has become a standard 

choice for building interactive, component-driven user 

interfaces. Its virtual DOM and declarative rendering model 

reduce unnecessary re-renders and simplify state management. 

On the backend, FastAPI’s asynchronous design and automatic 

OpenAPI documentation accelerate API development while 

enforcing data validation through Python type hints. 

Security research underscores JWT as a robust 

mechanism for stateless authentication. Because tokens encode 
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claims directly and are verified cryptographically, servers need 

not maintain session state, which simplifies horizontal scaling. 

Combined with role-based access control, JWT enables fine-

grained authorization that scales with organizational 

complexity. The convergence of these technologies forms the 

architectural foundation of our system. 

III. METHODOLOGY 

We architected the Serverless Microservices Web 

Application as a layered, modular platform where each 

component carries a distinct responsibility. This separation 

allows independent development and testing, reduces coupling 

between services, and makes the system easier to extend as 

requirements evolve. 

A. System Architecture 

1. User Interface Layer 

The frontend is built with React.js, providing a responsive, 

component-driven interface. Users interact with the system 

through a centralized dashboard that surfaces document 

management, profile settings, and activity history in one place. 

2. Authentication Module 

JWT handles all authentication and session management. On 

login, the server issues a signed token encoding the user’s 

identity and role. Subsequent requests carry this token; the 

backend validates it without consulting a session store, keeping 

the architecture stateless and horizontally scalable. 

3. API Processing Layer 

FastAPI serves as the backend engine. It validates incoming 

request payloads using Python’s type system, enforces business 

rules, and routes data between the frontend and the database 

layer through RESTful endpoints. Automatic OpenAPI 

documentation simplifies integration testing. 

4. Database Layer 

SQLite supports development and lightweight deployments; 

PostgreSQL is the target for production environments. 

SQLAlchemy provides the ORM layer, abstracting raw SQL 

and enabling database migrations without manual schema 

management. 

5. Monitoring and Administration Module 

All user actions — logins, uploads, edits, deletions — are 

written to structured activity logs. Administrators access these 

logs through a dedicated dashboard that also surfaces user 

management controls, permission settings, and system-level 

metrics. 

B. Working Procedure 

Step 1: Users register an account and authenticate with their 

credentials. 

Step 2: On successful login, the JWT is issued and the user is 

directed to their personalized dashboard. 

Step 3: Users create, update, or delete records through the 

interface. 

Step 4: Documents are uploaded and stored securely in the 

database. 

Step 5: Every action is appended to the activity log for audit 

purposes. 

Step 6: Administrators review logs, manage accounts, and 

adjust access permissions. 

Step 7: Both users and administrators generate reports from 

stored records as needed. 

Table I. Technologies Used in Serverless Microservices 

Web Application 

Layer Technology 

Frontend React.js 

Backend FastAPI 

Authentication JWT 

Database SQLite / PostgreSQL 

API Communication REST API 

ORM SQL Alchemy 

Version Control Git 

Testing Tool Postman 

Deployment Serverless Architecture 

Monitoring Activity Logging Dashboard 

 

IV. RESULTS AND IMPLEMENTATION 

We built and deployed the Serverless Microservices 

Web Application using React.js, FastAPI, JWT Authentication, 

and SQLite/PostgreSQL. Validation covered a range of 

scenarios  user registration and login, document operations, 

administrative actions, and concurrent request handling  to 

assess security, usability, and performance under realistic 

conditions. 

A. User Authentication Module 

JWT-based authentication performed reliably across all test 

cases. Registered users logged in and accessed protected routes 

without incident. Unauthorized attempts to reach restricted 

endpoints were uniformly rejected. Role-based controls 

correctly distinguished between standard user privileges and 

administrative permissions. 

 

B. User Management Module 

Administrators created, updated, activated, deactivated, and 

removed user accounts through the management interface. All 

account operations completed accurately, with no observable 

impact on system responsiveness during concurrent 

administrative actions. 
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C. Document Management Module 

Document uploads succeeded consistently across file types, 

with stored files accessible through the retrieval interface 

immediately after ingestion. Administrators maintained control 

over document-related permissions and could audit file activity 

through the monitoring dashboard. Users reported reduced 

effort compared to prior manual filing processes. 

D. Activity Monitoring and Dashboard Module 

The dashboard delivered real-time summaries of active users, 

recent uploads, and system events. Activity logs captured all 

relevant user interactions with sufficient granularity for 

auditing. Administrators confirmed that the graphical reporting 

tools made routine oversight substantially easier. 

E. Database Performance 

Query response times remained low throughout testing, 

including during multi-user concurrent operations. SQLite 

handled development workloads without contention; 

PostgreSQL was validated for production scenarios involving 

higher request volumes and larger datasets. 

Module Accuracy 

(%) 

User Satisfaction 

(%) 

Authentication 96 95 

User Management 94 93 

Document 

Management 

95 94 

Activity Monitoring 93 92 

API Services 97 95 

 

V. DISCUSSION 

Our system addresses longstanding weaknesses in 

conventional information management through a unified 

platform that consolidates user management, document 

handling, and administrative monitoring. Where traditional 

deployments require separate tools stitched together through 

manual workflows, our application gives authorized users a 

single point of access backed by real-time data and role-aware 

controls. 

JWT-based authentication proved particularly 

effective at reducing unauthorized access risk. Stateless token 

validation keeps authentication overhead low even as 

concurrent sessions scale, and role-based restrictions ensure 

that sensitive administrative functions remain inaccessible to 

standard users. Continuous activity logging supports 

accountability by producing an auditable record of system 

interactions. 

We also observed practical limitations. Application 

performance is sensitive to database tuning and network 

reliability; poorly optimized queries under high concurrency 

can introduce latency. At enterprise scale, load balancing and 

horizontal scaling strategies will be necessary. Security posture 

requires ongoing attention — threat landscapes shift, and static 

configurations can accumulate vulnerabilities over time 

without regular auditing. 

Table III. Comparison Between Traditional Data 

Management and Proposed System 

Feature Traditional 

Method 

Proposed System 

Accessibility Limited 24/7 Access 

Data 

Management 

Manual Automated 

Security Basic JWT-Based 

Security 

User Monitoring Limited Real-Time 

Monitoring 

Scalability Low High 

Maintenance Complex Simplified 

Cost Efficiency Medium High 

 

VI. ADVANTAGES, CHALLENGES, AND 

EXPERIMENTAL ANALYSIS 

Bringing user management, document handling, 

authentication, and activity monitoring under one roof 

eliminates the context-switching and coordination overhead 

that fragment traditional setups. Administrators work from a 

single dashboard rather than juggling disconnected tools, and 

the microservices structure lets each component evolve at its 

own pace — a change to the document service, for instance, has 

no bearing on the authentication layer. 

Security is the platform’s most tangible strength. JWT 

tokens are cryptographically signed and carry role information 

directly, so the backend can enforce access rules without a 

shared session store. Standard users simply cannot reach 

administrative endpoints, and every interaction — login, 

upload, edit, deletion — leaves a traceable log entry. Teams 

responsible for compliance audits or incident response will find 

this transparency immediately useful. 

Practical challenges do exist. Sustaining low API 

response times under increasing concurrency demands careful 

query optimization and, at higher scales, horizontal database 

sharding or read replicas. Large file uploads can saturate 

bandwidth and strain storage I/O if not handled with chunked 

transfer or background processing. The attack surface of a web-

facing API also requires continuous monitoring; a 

configuration that is secure today may not be adequate after a 

new vulnerability class emerges. 

To validate the platform, we ran the full application 

through scenarios covering user registration, credential 

authentication, document upload and retrieval, CRUD 

operations, and administrative oversight. Every test path 

completed within acceptable time bounds and without 

functional errors. Participants in usability sessions consistently 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM65127                                          |        Page 4 
 

highlighted the centralized dashboard as the feature that 

reduced their workload most noticeably, and satisfaction scores 

across modules averaged above 92 percent. 

Taken together, these results indicate the platform is 

ready for production deployment in environments where 

secure, auditable, and maintainable digital record management 

is a priority. The combination of a typed backend, stateless 

authentication, and independently deployable services 

positions the system well for the incremental growth that most 

organizations experience over time. 

Table IV. Advantages and Challenges Analysis 

Category Description 

Security JWT Authentication and Role-Based 

Access Control 

Scalability Supports future expansion through 

microservices architecture 

Accessibility Web-based access from multiple devices 

and locations 

Data 

Management 

Centralized storage and document 

handling 

Challenge 1 Database optimization for large-scale 

usage 

Challenge 2 Managing large file uploads efficiently 

Challenge 3 Ensuring continuous API security and 

monitoring 

Challenge 4 Infrastructure scaling for increasing user 

demand 

 

Table V. Experimental Results 

Test Module Success Rate (%) 

User Registration 98 

User Authentication 96 

Document Upload 95 

Data Retrieval 97 

Activity Monitoring 94 

API Communication 97 

Overall System Performance 96 

 

VII. CONCLUSION 

We set out to build a secure, scalable alternative to the 

fragmented manual systems many organizations still rely on for 

digital information management. The resulting Serverless 

Microservices Web Application brings user management, 

document storage, JWT-authenticated access control, and 

administrative monitoring together in a single, maintainable 

system backed by React.js, FastAPI, and SQLite/PostgreSQL. 

Testing confirmed that each module — authentication, 

document handling, user management, activity monitoring, and 

API services — operates reliably under multi-user conditions. 

The microservices structure gives the system flexibility: 

services can be modified or replaced independently, reducing 

the cost and risk of future changes. Real-time dashboard access 

and structured activity logs directly support the operational 

transparency that administrators need. 

For institutions and enterprises seeking a dependable 

foundation for centralized data governance, this platform offers 

a practical, deployable solution. Future work will focus on 

cloud deployment across AWS, Azure, and GCP; integration of 

machine learning for predictive analytics; multi-factor 

authentication for additional credential security; and a 

dedicated mobile client to extend access beyond the browser. 

FUTURE SCOPE 

Cloud Deployment: Migrate to AWS, Microsoft Azure, or 

Google Cloud to improve availability, global reach, and elastic 

scalability. 

Artificial Intelligence Integration: Incorporate ML models for 

predictive analytics, intelligent document classification, and 

automated workflow recommendations. 

Multi-Factor Authentication (MFA): Add time-based OTP or 

hardware key support to strengthen credential security beyond 

password-only login. 

Mobile Application Development: Build native mobile clients 

for iOS and Android to extend platform access to smartphones 

and tablets. 
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