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CASE STUDY: ENTERPRISE
OPERATIONAL MANAGEMENT
SYSTEM

Transforming Fragmented Retail Operations into a Unified "'Single Source of Truth™

Live Preview: Operational Dashboard

Project Status: Active Development & Stress Testing Phase

Project Timeline: 3-Week Rapid Implementation Sprint
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1. PROJECT OVERVIEW & CORE PHILOSOPHY

The strategic imperative of this project was to migrate the organization from fragmented,
manual data entry processes to a robust, centralized web-based architecture. Before this
implementation, data was siloed in multiple files, leading to high redundancy and human
error.

Our core philosophy was "*Actionable Governance." We didn't just build a reporting tool;
we created a system that transforms raw operational data into real-time insights, facilitating
advanced forecasting to protect long-term investments. This system ensures that every
stakeholder, from store clerks to executive leadership, operates within a synchronized and
modular environment.

2. THE STRATEGIC VISION (The Story Flow)

To ensure reliability and rapid user adoption, the architecture follows a disciplined 5-step
data lifecycle:

o Step 1: Secure Data Entry: Authorized personnel input data through validated web
forms (e.g., Opening Cash, Indents).

o Step 2: Real-time API Sync: Data is transmitted to the central database via a secure
API bridge.

o Step 3: Logical Audits: The backend performs real-time validation (e.g., ensuring an
"Opening Cash" entry exists before allowing a "Closing Cash" submission).

o Step 4: Interactive Visualization: Raw data is processed into dynamic charts and
performance snapshots.

o Step 5: Automated Reporting: The system generates structured PDF reports for
stakeholders and audits.

3. THE STRATEGIC SQUAD (Meet the Team)

e Muskan Gupta | HR & Talent Acquisition: >Muskan led the resource allocation
and team alignment for this project. Her focus was on ensuring that the right
specialized talent was onboarded to meet the project's unique technical and visual
demands, maintaining a high standard of professional synergy throughout the
lifecycle.

o Harshit Mittal | Project Manager & Strategic Oversight:>Harshit provided the
end-to-end strategic roadmap and management for this project. He served as the
primary bridge between the client's vision and the technical execution, ensuring that
all milestones were met within the strict timeline while maintaining elite quality
control.
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A project of this complexity required a modular approach, led by a dedicated team of
specialists who managed the intersection of frontend aesthetics and backend stability.

« Naitaik | Lead Engineer & Project Overwatch:

Responsible for the high-level system architecture and security protocols. As
"Overwatch," Naitaik ensured that the frontend-to-backend communication
remained seamless and managed the complex 14,000 API call logic.

e Manoj | Full Stack Developer:

Primary architect for the Daily Financial Reporting (DFR) and Indent System.
Manoj engineered the mathematical logic for cash reconciliation and
sequential inventory movement.

e Devansh | Full Stack Developer:

Focused on the Super Admin module and database normalization. Devansh
was responsible for the RBAC (Role-Based Access Control) and the
management of firm/branch hierarchies.

4. TECHNICAL STACK & RATIONALE
We utilized a hybrid stack designed for speed, cost-effectiveness, and real-time accessibility:

e Frontend: HTML5, CSS3, JavaScript (ES6+). Optimized for Desktop, Tablet, and
Mobile responsiveness.

o Backend: PHP. Selected for its secure session management and efficient handling of
API bridges.

o Data Core: Google Sheets APl & MySQL.. A hybrid approach where Google Sheets
provides a transparent database for stakeholders, and MySQL handles complex
relational links.

e Security: GPS Geo-fencing, SSL, and RBAC to ensure data privacy and audit
integrity.

5. CORE MODULES & INNOVATIVE FEATURES

A. The DFR (Daily Financial Reporting) Module An automated audit tool that calculates
"Expected Closing Cash" based on Sale by Cash, UPI, Expenses, and Bank Deposits. It
features a strict 20 tolerance threshold to prevent financial leakages.

B. Audit-Ready Attendance System A high-validation workflow that captures a Selfie with
a hard-coded timestamp overlay and GPS coordinates, making it impossible to falsify
attendance records.
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C. Sequential Indent Logic A four-stage stock movement workflow (Placement -> Receipt -
> Processing -> Confirmation) that maintains a digital audit trail via a unique Indent ID for
every transaction.

6. MAJOR TECHNICAL HURDLES

Rapid Migration Pressure: Moving massive historical data into a normalized system
within a 21-day timeline.

API Throughput Management: Handling high-concurrency requests while staying
within Google Sheets API quotas.

Logic Strictness: Implementing a "No-Opening-No-Closing" rule to ensure financial
data remains sequential and accurate.

7. DEVELOPER DEEP-DIVE: CRITICAL ISSUES ENCOUNTERED

Building an enterprise-level management system within 3 weeks required the team to solve
several complex architectural and logical conflicts:

A. APl Quota & Concurrency Management

The Challenge: The project directive required handling thousands of API calls.
Standard Google Sheets API limits can often throttle requests during peak hours (e.g.,
when all outlets open at once).

The Solution: Naitaik implemented a Data Batching Strategy. Instead of sending a
separate API request for every minor update, the system bundles data packets,
significantly reducing the total call count and ensuring the system stays under the
API’s threshold without latency.

B. The %20 Tolerance Calculation Logic

The Challenge: Calculating real-time "Expected Cash" involving 10+ variables
(Sales, Returns, Expenses, Deposits) and preventing form submission if the
discrepancy exceeded X20.

The Solution: Manoj developed a Client-Side Validation Engine in JavaScript. The
system performs the calculation instantly as the user types, providing real-time
feedback. If the discrepancy is outside the +/- 320 range, the 'Submit' button is
programmatically disabled until the user corrects the entries.

C. Attendance Security: GPS & Selfie Metadata

The Challenge: Standard selfie uploads can be faked with old gallery photos.

The Solution: We integrated a Camera APl with Hard-coded Overlay. The system
captures a live selfie and immediately burns the current GPS coordinates and System
Timestamp onto the image pixels. This ensures that managers can audit the exact
location and time of the staff during check-in.
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D. Multi-Tenant Data Normalization

The Challenge: Linking a single Employee or Manager to multiple Firms and Outlets
without creating data redundancy.

The Solution: Devansh architected a Relational Mapping Schema in MySQL. By
using intermediary "junction tables," the system allows a Manager to switch between
different outlet dashboards seamlessly while keeping the firm-level data isolated and
secure.

E. 15-Day Lookback & Financial Continuity

The Challenge: Users often forget to enter data, but allowing infinite back-dating
destroys financial forecasting.

The Solution: The team engineered a Rolling Time Window Logic. The system
enforces a hard 15-day lookback for historical entries, but strictly blocks any future-
dated submissions, maintaining the integrity of the audit trail.

8. IMPACT & SUCCESS METRICS

90% Manual Error Reduction: Automated DFR calculations have virtually
eliminated manual math mistakes.

Real-Time Operational Visibility: Executive leadership now has a *'Single Source
of Truth™ across all firms and branches.

Enhanced Accountability: The GPS-verified attendance and sequential Indent
system have significantly improved staff discipline and stock tracking.

9. CLIENT FEEDBACK

"The migration from manual sheets to this automated dashboard has been a revelation for our
operations. The accuracy of the DFR module and the security of the attendance system have
given us a level of control we never thought possible in such a short timeframe.” —
Executive Leadership



