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Abstract—The fireworks retail industry continues to rely 

on outdated manual record-keeping systems despite the 

digital revolution in business operations. This research 

presents a comprehensive web-based Firework 

Management System designed to digitize and streamline 

inventory operations for small and medium-sized 

fireworks retailers. The proposed system implements 

Create, Read, Update, and Delete (CRUD) operations on 

product inventory through an intuitive user interface, 

eliminating paper-based dependency and reducing 

operational inefficiencies. Developed using modern web 

technologies including HTML5, CSS3, JavaScript 

(frontend), Django and MySQL (backend), the system 

demonstrates significant improvements in data 

accuracy, real-time accessibility, and operational 

efficiency. Our field testing across five retail outlets 

showed a 78% reduction in inventory management time 

and 92% improvement in data accuracy compared to 

traditional methods. The findings suggest that web-based 

management systems can effectively transform 

traditional retail operations while maintaining ease of 

use for non-technical staff. Future enhancements 

including mobile applications and integrated billing 

modules are discussed. 

 

Index Terms—Fireworks Management, Web 

Application, Inventory System, CRUD Operations, 

Small Business Digitization, E-Commerce Solutions 

 

I. INTRODUCTION 

 

The fireworks retail sector is a substantial component 

of seasonal commerce in India, particularly during 

festive seasons such as Diwali. However, the industry 

remains significantly underrepresented in the digital 

transformation landscape. Small and medium-sized 

fireworks retailers typically maintain their inventory 

through manual methods—paper registers, 

spreadsheets, or loosely organized digital files—

leading to inefficiencies that compound as business 

scale increases. 

Traditional fireworks stores encounter several 

operational challenges: 

• Time-consuming manual record updates 

• High susceptibility to data loss through physical 

damage or misplacement 

• Difficulty in real-time stock visibility 

• Pricing inconsistencies across channels 

• Cumbersome retrieval of historical data for analysis 

and reporting 

 

These challenges directly impact business profitability 

and customer satisfaction. 

 

The proposed Firework Management System 

addresses these challenges through a comprehensive 

digital solution. Built on modern web technologies, the 

system provides retailers with tools for efficient 

product management, centralized data storage, and 

real-time inventory visibility. This research document 

outlines the system architecture, implementation 

methodology, testing results, and practical 

implications for fireworks retail operations. 

 

II. LITERATURE REVIEW 

 

2.1 Inventory Management Systems in Retail 

Inventory management has been extensively studied in 

supply chain literature. Modern solutions emphasize 

real-time tracking and automated operations. Research 

demonstrates that digital inventory systems reduce 

operational costs by 15-25% in small retail enterprises. 

However, sector-specific implementations remain 

limited. 

 

 



© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002 

IJIRT 191870 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 8295 

2.2 Web-Based Management Solutions for SMEs 

Small and medium enterprises (SMEs) represent 

99.5% of all businesses globally but face technology 

adoption barriers. Web-based solutions offer lower 

total cost of ownership compared to enterprise 

resource planning (ERP) systems. Studies highlight 

that browser-based applications enable rapid 

deployment without extensive IT infrastructure 

investment. 

 

2.3 Digital Transformation in Traditional Retail 

The COVID-19 pandemic accelerated digital adoption 

in retail, with 63% of SMEs adopting some form of 

digital inventory management. Yet, specialized 

solutions for niche industries like fireworks remain 

limited, creating a gap in available research. 

 

2.4 Technology Stack Selection for Web Applications 

The selection of HTML5, CSS3, JavaScript 

(frontend), Django, and MySQL (backend) represents 

industry-standard practices for rapid development and 

scalability. These technologies offer: 

• Cross-platform compatibility 

• Extensive community support 

• Cost-effectiveness 

• Strong security features. 

 

III. PROBLEM STATEMENT 

 

Traditional fireworks retail operations suffer from 

systematic inefficiencies: 

Data Integrity Issues: Paper-based records are prone to 

physical degradation, water damage, and loss 

Operational Inefficiency: Manual entry, search, and 

update processes are time-consuming 

Limited Scalability: Systems cannot efficiently handle 

growing inventory volumes 

Lack of Real-time Visibility: Owners cannot quickly 

assess stock levels across product categories 

Inadequate Decision Support: Historical data analysis 

is virtually impossible with manual methods 

Compliance Risks: No audit trail for inventory 

movements or pricing changes 

These problems directly impact: customer satisfaction 

(due to stock-outs), profitability (due to inventory 

shrinkage), and business agility (due to slow decision-

making). 

 

 

IV. RESEARCH OBJECTIVES AND SCOPE 

 

4.1 Primary Objectives 

1. Design and implement a web-based system for 

complete digitization of fireworks inventory 

management 

2. Develop a user-friendly interface requiring 

minimal training for retail staff 

3. Implement robust data security and integrity 

mechanisms 

4. Enable real-time access to inventory and pricing 

information 

5. Provide comprehensive testing to ensure system 

reliability 

 

4.2 Scope 

The system targets small to medium-sized fireworks 

retailers (5-50 employees) with inventory ranging 

from 200-5000 product SKUs. Implementation scope 

includes: 

• Product master data management 

• Real-time inventory tracking 

• Price management and updates 

• Search and filtering capabilities 

• Basic reporting functionality 

• Multi-user access with role-based permissions 

• Data backup and recovery mechanisms 

The system explicitly excludes: online shopping 

functionality, payment gateway integration, and 

supply chain management features (reserved for future 

phases). 

 

V. PROPOSED SYSTEM DESIGN 

 

5.1 Architecture Overview 

The Firework Management System follows a three-

tier client-server architecture: 

LAYER 1 - PRESENTATION TIER (FRONTEND) 

• HTML5 for semantic structure 

• CSS3 for responsive design 

• JavaScript for interactive functionality 

• User-friendly dashboard for product management 

• Real-time form validation 

LAYER 2 - BUSINESS LOGIC TIER (BACKEND) 

• Django framework for request handling 

• RESTful API design for data operations 

• Authentication and authorization mechanisms 

• Business rule implementation 

LAYER 3 - DATA TIER (DATABASE) 
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• MySQL relational database 

• Normalized schema design 

• Transaction management 

• Backup and recovery protocols 

 

5.2 Core Modules 

5.2.1 Administrator Module 

• User account creation and management 

• Role assignment and permission control 

• System configuration 

• Data backup and recovery 

• Audit trail access 

5.2.2 Product Management Module 

• Create, Read, Update, Delete (CRUD) operations on 

products 

• Product categorization (firecrackers, sparklers, 

bombs, etc.) 

• Batch/lot tracking 

• Supplier information management 

• Cost price and selling price tracking 

5.2.3 Inventory Module 

• Real-time stock level monitoring 

• Stock movement tracking (inbound, outbound) 

• Low-stock alerts 

• Inventory reconciliation• Wastage/damage tracking 

5.2.4 Search and Reporting Module 

• Advanced search filters (category, price range, stock 

level) 

• Inventory reports (ABC analysis, aging analysis) 

• Sales trends visualization 

• Price analysis reports 

 

VI. TECHNICAL IMPLEMENTATION 

 

6.1 Technology Stack Rationale 

Component: Frontend | Technology: 

HTML5/CSS3/JavaScript | Justification: Lightweight, 

cross-browser compatible, minimal dependencies 

Component: Framework | Technology: Django | 

Justification: Secure, scalable, excellent ORM, built-

in admin panel 

Component: Database | Technology: MySQL | 

Justification: Reliable, open-source, excellent for 

relational data, strong ACID compliance 

Component: Server | Technology: Apache | 

Justification: Industry standard, proven stability, 

extensive documentation 

Component: IDE | Technology: VS Code | 

Justification: Lightweight, extensive extensions, 

strong community support 

 

6.2 Database Schema 

The system implements a normalized relational 

schema with primary entities: 

Products: product_id, name, category, description, 

cost_price, selling_price, reorder_level 

Inventory: inventory_id, product_id, quantity, 

last_updated, warehouse_location 

Users: user_id, username, password_hash, role, 

created_date 

StockMovement: movement_id, product_id, quantity, 

movement_type, timestamp, user_id 

PriceHistory: price_id, product_id, old_price, 

new_price, changed_by, changed_date 

 

VII. DEVELOPMENT METHODOLOGY 

 

The project followed Agile development principles 

with two-week sprints: 

Sprint 1: Requirements analysis and database design 

Sprint 2: Frontend prototype development 

Sprint 3: Backend API development 

Sprint 4: Integration testing and bug fixes 

Sprint 5: User acceptance testing and deployment 

preparation 

Version control using Git ensured code quality and 

collaboration. Code review standards required at least 

one peer review before merge to main branch. 

 

VIII. TESTING AND QUALITY ASSURANCE 

 

8.1 Testing Strategy 

UNIT TESTING (95% code coverage achieved) 

• Individual function testing 

• Boundary value analysis 

• Error condition handling 

INTEGRATION TESTING 

• Module interaction verification 

• API endpoint testing 

• Database transaction verification 

SYSTEM TESTING 

• End-to-end workflow testing 

• Performance testing with 10,000+ records 

• Concurrent user testing (up to 10 simultaneous users) 

USER ACCEPTANCE TESTING (UAT) 

• Field testing with 5 retail outlets 
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• 4-week operational trial 

• User feedback collection 

 

8.2 Test Results Summary 

Test Case: Admin Login with valid credentials | 

Expected: Redirect to dashboard | Actual: Redirect 

successful | Status: PASS 

Test Case: Add new product with all fields | Expected: 

Product saved to database | Actual: Product created 

with ID 2847 | Status: PASS 

Test Case: Edit product price | Expected: Updated 

value reflected | Actual: Price updated from ₹45 to ₹48 

| Status: PASS 

Test Case: Delete product | Expected: Product 

removed | Actual: Product archive created, soft delete 

successful | Status: PASS 

Test Case: Search product by name | Expected: 

Display matching products | Actual: 15 matches found 

| Status: PASS 

Test Case: Concurrent user access | Expected: No data 

conflicts | Actual: 5 users accessed simultaneously 

without issues | Status: PASS 

Test Case: System load with 10,000 records | 

Expected: Response time <2 seconds | Actual: 

Average response: 1.3 seconds | Status: PASS 

 

IX. RESULTS AND FINDINGS 

 

9.1 Performance Metrics 

OPERATIONAL EFFICIENCY 

• Inventory update time reduced from 45 minutes 

(manual) to 5 minutes (system): 88.9% reduction 

• Product search time reduced from 12 minutes to 30 

seconds: 96% reduction 

• Data entry errors reduced from 4.2% to 0.3%: 92.8% 

improvement 

USER ACCEPTANCE 

• User training time: 2 hours on average 

• System adoption rate: 94% within first week 

• User satisfaction score: 4.3/5.0 

TECHNICAL PERFORMANCE 

• System uptime: 99.7% over 4-week trial 

• Average page load time: 1.2 seconds 

• Database query optimization achieved: 35% faster 

retrieval 

 

9.2 Cost-Benefit Analysis 

IMPLEMENTATION COSTS 

• Development: ₹2,50,000 

• Hardware: ₹75,000 

• Training: ₹25,000 

• TOTAL: ₹3,50,000 

ANNUAL BENEFITS 

• Labor cost savings: ₹4,80,000 (reduced manual 

work) 

• Inventory shrinkage reduction: ₹2,20,000 (better 

tracking) 

• Faster decision-making value: ₹1,50,000 (estimated) 

• TOTAL: ₹8,50,000 

PAYBACK PERIOD: 4.9 months 

 

X. DISCUSSION 

 

The successful implementation and testing of the 

Firework Management System demonstrates the 

viability of web-based solutions for niche retail 

sectors. Key findings: 

1. Organizational Readiness: Small retailers, despite 

limited IT infrastructure, demonstrated strong 

receptiveness to digital tools with proper training 

support. 

2. Technical Feasibility: The chosen technology 

stack proved adequate for managing inventory 

volumes typical in small-medium retail 

operations. Django's built-in security features 

proved particularly valuable. 

3. User Experience Considerations: The emphasis 

on intuitive interface design was critical. Staff 

with limited computer skills required visual cues 

and simplified workflows. 

4. Data Quality Improvement: The transition from 

manual to digital data entry reduced errors by over 

92%, validating the inherent advantages of 

system-based data entry with validation rules. 

5. Business Impact: The rapid payback period (4.9 

months) makes this solution financially attractive 

for retailers seeking digital transformation. 

 

XI. LIMITATIONS 

 

1. Limited geographic scope (testing conducted in 

Mumbai region only) 

2. Lack of integration with existing accounting 

software in some test locations 

3. Bandwidth limitations in some areas necessitated 

offline functionality 

4. Mobile responsiveness not fully implemented in 

current version 
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XII. FUTURE WORK 

 

11.1 Short-term Enhancements (6 months) 

• Integration with mobile point-of-sale systems 

• SMS-based inventory alerts for low stock 

• Integration with popular accounting software (Tally, 

QuickBooks) 

11.2 Medium-term Enhancements (12 months) 

• Mobile application for iOS and Android platforms 

• Cloud-based deployment for multi-location retailers 

• Supplier management and purchase order automation 

• Sales forecasting using machine learning algorithms 

11.3 Long-term Vision (18-24 months) 

• E-commerce marketplace integration 

• Real-time supply chain visibility 

• Automated reorder point optimization 

• Integration with logistics and delivery platforms 

• Customer loyalty program management 

 

XIII. CONCLUSION 

 

The Firework Management System successfully 

addresses the inventory management challenges faced 

by small and medium-sized fireworks retailers. By 

implementing modern web technologies in a user-

centric design, the system delivers measurable 

improvements in operational efficiency (88.9% 

reduction in update time), data accuracy (92.8% error 

reduction), and return on investment (4.9-month 

payback period). 

 

The system's success in field testing across five retail 

locations validates the hypothesis that specialized 

digital solutions can effectively support business 

transformation in traditionally non-digital sectors. 

This research contributes to the broader literature on 

digital adoption in retail SMEs and demonstrates the 

practical applicability of standard web technologies to 

niche industry requirements. 

 

Furthermore, the positive user adoption rates and 

strong business case metrics suggest significant 

potential for scaling this solution across the Indian 

fireworks retail sector. As traditional businesses 

increasingly recognize the imperative for digital 

transformation, systems like the Firework 

Management Platform provide accessible, cost-

effective pathways for modernization. 
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