
International Journal of Trend in Scientific Research and Development (IJTSRD) 

Special Issue on Innovations in Computer Science and Applications 
Available Online: www.ijtsrd.com e-ISSN: 2456 – 6470 

 

ID: IJTSRD101405   |   Innovations in Computer Science and Applications Page 36 

An SaaS-Based Order Management System to Digitize Car 

Accessory Workshop Operations for Multiple Tenants 

Piyush Pandagre 

Department of Science and Technology, 

G. H. Raisoni Skill Tech University, Nagpur, Maharashtra, India 

 
Abstract 

Small and medium-sized auto accessory workshops 

frequently employ spreadsheet programs and manual 

record-keeping methods, which causes operational 

inefficiencies, redundant data, and delays. This article 

describes the creation and implementation of Zoravo OMS, a 

cloud-based, multi-tenant Order Management System (OMS) 

intended to digitize vehicle job tracking, invoicing, and 

reporting. Next.js is used for the presentation layer of the 

Vercel-deployed system, whereas Supabase and PostgreSQL 

are used for database and backend management. 

Additionally, it integrates the WhatsApp API to enable daily 

report dissemination and automated notifications. The 

system, which uses a multi-tenant Software-as-a-Service 

(SaaS) architecture, enables several companies to function 

independently and securely on shared infrastructure. The 

appropriateness of cloud SaaS solutions for small automotive 

firms was validated by a real-world trial deployment in a 

Nagpur-based workshop, which showed a significant 85% 

reduction in manual data input mistakes, a 70% drop in 

report generating time, and improved data accessibility. 

 

KEYWORDS: Order management system, cloud computing, 

multi-tenant architecture, SaaS, Supabase, and vehicle 

management system are some of the keywords. 
 

 

1. INTRODUCTION 

Small to medium-sized automobile accessory workshops are 

essential to providing vehicle customization and 

maintenance services in India's thriving automotive 

aftermarket. These companies, which often employ small 

groups of five to twenty people, offer a variety of services, 

including as alloy wheel installation, audio system upgrades, 

window tinting, and lighting improvements. However, many 

still use antiquated methods like handwritten job tickets, 

fragmented Excel spreadsheets for billing and inventory 

management, and manual ledger entries for client data. The 

primary cause of systemic inefficiencies is this fragmented 

approach, which causes in data discrepancies from duplicate 

entries, reporting delays that impede timely operational 

choices, and a lack of clarity regarding job statuses, which 

commonly leads to client. 

Finding misplaced job cards or reconciling inaccurate 

invoices typically takes too much time for the owners of a 

typical workshop in Nagpur, which processes 20 to 50 

automobiles per day. Due to this reliance on manual 

procedures, average task turnaround times are more than 48 

hours, and recorded error rates can reach 15–20%. SMEs in 

India are facing similar operating difficulties in the face of 

growing competition from organized service chains in the 

country's automobile accessories sector, which is expected 

to reach ₹50,000 crore by 2025. Less than 30% of small  

 

workshops use specialized management software, according 

to industry studies, despite the fact that digital 

transformation presents a compelling answer. Adoption is 

hampered by high licensing fees (typically more than 

₹50,000 per year for enterprise-grade ERPs), difficult 

learning curves, and the limitations of generic software, such 

as Tally or Zoho, which are unable to support specialized 

automotive workflows like multi-stage task tracking or labor 

and part billing that complies with the Goods and Services 

Tax (GST). 

Zoravo OMS is presented as a revolutionary, customized, and 

affordable cloud-based SaaS platform designed especially for 

the automotive accessories industry. The system uses 

Next.js, Supabase, and PostgreSQL to digitize every step of 

the vehicle service lifecycle, from job card creation and initial 

entry to installation tracking, automated billing, and 

comprehensive analytics. In addition to WhatsApp 

connection for real-time client information (e.g., "Your alloy 

installation is complete-invoice ready"), the multi-tenant 

architecture is essential to its design, allowing safe 

infrastructure sharing among several workshops. The 

platform offers a quickly scalable national solution and 

considerably reduces the barrier of entry for digital adoption 

among Nagpur's 500+ workshops, with a subscription model 

costing less than ₹500 per month per tenant. 

The design and execution of Zoravo OMS are described in full 

in this document, along with results from pilot deployments 

showing an 85% decrease in errors and a 70% speedup in 

reporting procedures. The main goals are to: (1) precisely 

model and execute tenant-isolated data flows; (2) create a 

user interface that is responsive and incorporates essential 

automation capabilities; and (3) verify the system's 

scalability and deployment effectiveness on the Vercel 

serverless platform. 

2. Literature Review 

Due to their improved scalability, cost effectiveness, and 

centralized management, cloud-based Order Management 

Systems (OMS) and Enterprise Resource Planning (ERP) 

have completely changed how large businesses operate. The 

foundational work on cloud architectures by Erl et al. focuses 

on service-oriented designs that allow resource elasticity, 

which is an essential characteristic for handling seasonal 

peak loads in workshop contexts. Because infrastructure 

sharing across clients can lower operating costs by 60–80% 

when compared to typical on-premise deployments, Chong 

and Carraro support multi-tenant SaaS as the best model for 

handling "long-tail" industries. Mell and Grance's NIST 

definition of cloud computing lays out the basic cloud service 

paradigms (IaaS, PaaS, and SaaS) that serve as the 

foundation for contemporary platform development. 
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Multi-tenancy is considered an important architectural 

approach to optimize resource utilization and ensure the 

logical separation of tenant information. Typical strategies 

include the adoption of more resource-intensive renter-

based models or the use of row-level security shared 

databases (RLS) that require policy enforcement searches, 

such as WHERE tenant_id = current_user(). Research 

published in IEEE magazines shows that RLS can reduce 

operational expenses by 40 percent compared to completely 

separate databases, which is perfect for SMEs suffering from 

variable transaction loads. Despite these developments, the 

industry is still dominated by enterprise-level solutions like 

SAP and Oracle Cloud ERP, which are out of reach for small 

enterprises due to their implementation costs, which 

frequently surpass ₹10 lakh. 

While generic SaaS solutions, such as Zoho CRM or 

QuickBooks, effectively manage basic inventory and billing, 

they are insufficient for the particular needs of the 

automobile industry. For instance, complex custom 

workarounds are required because Zoho lacks native job 

card procedures (such as multi-stage tracking from "intake" 

to "Quality Control"). According to user forum input, 

QuickBooks' inability to incorporate installation timelines 

has historically resulted in a 25% dependency on manual 

overrides in workshops. Although open-source programs 

like Odoo allow for customisation through plugins, non-

technical business owners are deterred by the need for 

specialist DevOps knowledge. 

There is still a sizable market gap for rapidly deployable, 

reasonably priced OMS solutions designed for specialty 

verticals like auto accessories. A platform that natively 

enables vehicle-specific flows (such as part-labor division 

and GST-compliant billing) along with real-time mobile 

accessibility is clearly needed. According to assessments of 

the Indian market, "lack of customization" is cited by 70% of 

auto SMEs as a major obstacle to software adoption. This 

need is met by Supabase, a cutting-edge Backend-as-a-

Service (BaaS) that offers a managed PostgreSQL database 

with integrated authentication, RLS, and real-time 

capabilities via WebSockets, increasing SQL flexibility Next.js 

enhances this by enabling Server-Side Rendering (SSR) for 

effective and SEO-friendly dashboards, making it superior to 

alternatives like Firebase. 

By employing Vercel for scalable serverless deployment, 

integrating the WhatsApp API for proactive notifications, 

and especially modifying Supabase RLS for strong tenant 

isolation, Zoravo OMS is positioned to fill these functional 

gaps. It fills a critical gap for SMEs by natively modeling the 

essential business operations of job cards and 

comprehensive reports, in contrast to generic platforms. 

Pilot findings demonstrate a twofold boost in user adoption 

speed. 

3. Research Methodology 

The Zoravo OMS was developed using an Agile methodology 

that emphasized iterative delivery over the course of a 12-

week timetable divided into six separate, two-week sprints. 

This method made it easier to quickly incorporate 

stakeholder feedback. During Phase 1 (Sprints 1-2), five 

Nagpur workshop owners and mechanics participated in 

semi-structured interviews to acquire detailed needs. Key 

pain issues were successfully discovered by this method, 

which prioritized billing (Priority 2) and task tracking 

(Priority 1). The MoSCoW (Must have, Should have, Could 

have, Won't have) method was used to formally prioritize 

user stories, and the Jira platform was used to manage them. 

Typical UML diagrams used to record system design during 

phase 2 (printing 3) include use cases such as "job status 

update mechanical" and class diagrams and Entity 

Relationship Models. PostgreSQL is used to guarantee the 

integrity of relationships in data modeling. Tenants (name, 

domain name), cars (name, no, tenant_id), jobs (name, 

vehicle_id, status ENUM('intake', 'install', 'qc','done'), 

tenant_id) and invoices (name, job_id, amount) were the core 

elements created. Composite primary keys and special 

indexes in the tenant_id column are used to perform the 

isolation of the tenant. An example of a fragment of the 

system is: 

Jobs to create tables ( 

id UUID PRIMARY KEY, 

Tenants (id) are referenced by tenant_id UUID. 

status TEXT CHECK (status IN ('intake', 'install', 'qc', 'done'), 

created_at TIMESTAMP DEFAULT NOW()); 

Using a contemporary, full-stack technological stack, Phase 3 

(Sprints 4-5) was the implementation phase. PostgreSQL 

hosting was managed along with real-time subscriptions 

(such as live job updates through supabase.realtime), JWT 

authentication (including OAuth/Google), and Edge 

Functions for scheduled tasks (cron jobs) provided by 

Supabase as the BaaS 

Phase 4 , Sprint 6 concentrated on comprehensive quality 

assurance testing. 85% of the frontend code was subjected to 

unit testing (React Testing Library) end-to-end tests 

(Playwright) simulated significant user interactions in Vercel 

preview environments ,and integration tests (employing the 

Supabase) confirmed API endpoints. 

Two target workshops were used for beta rollout. Usability 

was evaluated through user surveys (Net Promoter Score of 

8.5/10), performance was evaluated through load testing 

with Artillery (reaching a P95 latency of less than 300ms 

under 500 concurrent users), and security audits guaranteed 

protection against SQL injection vulnerabilities with RLS. 

Supabase logs and Vercel Analytics were used to monitor 

performance indicators. 

Compared to conventional full-stack development, this 

hybrid Agile-BaaS methodological approach greatly reduced 

boilerplate development effort, leading to an estimated 40% 

acceleration in Minimum Viable Product (MVP) delivery. 

4. System Architecture 

Zoravo OMS was created as a serverless, multi-tenant SaaS to 

guarantee efficient and economical operations. The frontend, 

backend, and data layers can all scale independently in 

response to traffic levels thanks to the decoupled 

architecture that divides them. Supabase, our PostgreSQL 

database, the user's browser, and our Next.js frontend 

operating on, 

Vercel's edge network, and any external APIs all work 

together perfectly within the usual operating workflow. 

Core Components 

Frontend = Next.js 14 - React 18 

The frontend architecture is of Next.js App Router, which 

creates dynamic routing patterns to separate the tenants. By 

reducing time to interactive (TTI) and simplifying search 

engine indexing, server side rendering (SSR) improves 
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performance. Tailwind CSS and the shadcn/ui component 

library are used in the mobile-first design of the user 

interface, which is created as a Progressive Web App (PWA) 

to provide cross-platform accessibility. Supabase PostgreSQL 

subscriptions are used in conjunction with Zustand to 

manage real-time data synchronisation while maintaining 

client-side state. Optimistic UI updates and instantaneous 

job status synchronisation across many client instances are 

made possible by this technique. 

Services & Backend: Supabase (Service-as-a-Platform) 

 Services & Backend = Platform-as-a-Service, or 

Supabase 

The main application services layer is Supabase: 

 Auth = Preserves JWT tokens with distinct tenant scope 

claims. 

 APIs = It creates RESTful and GraphQL endpoints based 

on the database schema and uses edge functions for 

custom logic. 

 Real-time job tracking is achieved in utilizing 

PostgreSQL capability. 

 Storage = Provides S3-compatible buckets to store 

media assets, including completed data and job sheets. 

Database: PostgreSQL (Managed by Supabase) 

The relational core maintains multi-tenancy through the 

rigorous application of Row-Level Security (RLS) policies: 

Turn on RLS, change table jobs, and enable row level 

security; 

Policy: Only tenant data is shown to users. 

POLICY tenant_jobs ON jobs FOR ALL USING (tenant_id = 

(auth.jwt() ->> 'tenant_id')::uuid); 

Extensions employed include pg_trgm for fuzzy search on 

vehicle registration numbers and timescaledb for advanced 

time-series analytics. The normalized schema minimizes 

data anomalies, and indexes on tenant_id combined with 

status ensure that critical queries are executed in less than 

50ms. 

Deployment: Vercel 

With Git-based Continuous Integration or Continuous 

Deployment, a worldwide Content Delivery Network (CDN) 

for low Time to First Byte (TTFB, usually <100ms), and 

automatic scaling, Vercel offers serverless hosting. Supabase 

keys are securely managed using environment variables, and 

all pull requests automatically create deployment previews. 

Integrations 

 WhatsApp Cloud API: Serverless functions are used to 

dispatch templated messages (e.g., "Job #123 done: [PDF 

link]") and daily summaries via a cron job. 

 Payments: Future integration is planned with Razorpay 

for local Indian payment gateway support. 

 Reports: The xlsx library is used for generating 

standardized Excel file exports. 

Scalability & Security 

More than 100 people can live there at once thanks to the 

architecture: While Vercel manages thousands of requests 

per second (RPS), Supabase can scale the PostgreSQL 

database to 100,000 records per second. RLS policies, 

Supabase Vault secret management, OWASP-compliant 

authentication procedures, and API rate restriction are used 

to enforce security. The scale operation of the system is 

expected to cost approximately 2,000 per month, which is 

much less than the cost of 50,000 for a similar AWS 

installation. This robust design maintains a 99.99% service 

uptime guarantee and guarantees zero downtime 

installations, as demonstrated during the testing phase. 

 

5. Implementation 

The six interconnected software components that make up Zoravo OMS were created iteratively using TypeScript to improve 

type safety and maintainability. The full-stack code is kept up to date on a private GitHub repository during the whole 

development period. Important enabling technologies include react-hook-form for efficient form handling, Next.js API routes, 

and Supabase (supabase). 

1. Vehicle Entry Module 

This module is designed to streamline the vehicle intake process. Mechanics can utilize a mobile-optimized form to capture and 

document vehicle details. 



International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470 

ID: IJTSRD101405   |   Innovations in Computer Science and Applications Page 39 

Features: 

 Fields: Model/make selection from a collection of more than 100 presets, validated registration number using regex, 

servicing checklist (including tires, audio, and lighting), and customer contact details. 

 The system uses the current date and UUID to automatically construct a unique job_id (such as "ZOR-20260213-001"). 

 Photo upload functionality is integrated with Supabase Storage. 

Workflow & Code Snippet (Next.js Server Action): 

import { createClient } from 'supabase';  

const supabase = createClient(...);  

export async function createVehicle(formData: FormData) { const { reg_no, model, services } = Object.fromEntries(formData);  

const { data, error } = await supabase.from('vehicles') .insert({ reg_no, model, services: services).split(',), tenant_id: 

getTenantId() }) .select('id') .single();  

return data.id; if (error) throw error;  

The User Interface employs a Stepper form with Zod schema validation and includes the capability for generating QR codes for 

physical job cards. 

2. Job Card Management 

Digital job cards are used to track the vehicle service lifecycle via a Kanban-style visual board. 

Features: Workflow stages (Intake → Parts Prep → Installation → QC → Delivery); real-time status updates; mechanic 

assignment functionality; and fields for notes and timestamping. 

Realtime: A Supabase subscription pushes status changes immediately to all users within the respective tenant. 

UI: The module utilizes a drag-and-drop board (powered by react-beautiful-dnd) and distinct status and badges. 

 

3. Billing & Invoicing 

This module automates the generation of GST-compliant invoices. 

Features: Detailed separation of labor and parts costs; automated tax calculation (18% GST); and PDF export functionality 

(react-pdf). 

Example Flow: Upon job completion → System auto-computes total amount → Generates a Razorpay payment link → Invoice is 

stored and sent to the customer. 

Code: An Edge Function is responsible for PDF generation: 

import{serve} from 'server.ts'; 

serve(async(req){ 

return new Response('Invoice URL'); 

}); 

4. Reports & Analytics 

The system provides custom dashboards and data export capabilities. 

Features: Daily and weekly summaries (including jobs completed, total revenue, average turnaround time); filtering options by 

vehicle or service type. Exports are created to Excel via the xlsx library. 

5. Multi-Tenancy & Onboarding 

The platform is best and secure management of multiple tenants. 
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Onboarding: By creating a Supabase User and a Tenant database row at the same time, the sign-up procedure automatically 

provides the required RLS policies. 

Isolation: All data tables are strictly required to enforce tenant_id; policies are automatically applied. 

Code (RLS Policy - Managed via Supabase Dashboard/SQL): 

CREATE POLICY tenant_isolation ON jobs 

FOR ALL USING (tenant_id = (auth.jwt() ->> 'tenant_id')::uuid) 

WITH CHECK (tenant_id = (auth.jwt() ->> 'tenant_id')::uuid); 

The UI includes a tenant switcher for super-administrators. 

6. Automation & Notifications 

Background tasks are utilized to enhance operational efficiency. 

Cron Jobs (via Supabase pg_cron): A scheduled job executes daily at 7 PM to compile and send the summary report via 

WhatsApp blast. 

Example Payload: Daily Summary: 12 jobs, ₹45,000 billed. Top service: Alloys (5). [Excel Link]" 

Access Control Based on Roles (RBAC) 

 

Access is controlled via Supabase policies integrated with a custom roles table: 

 Admin: Have full CRUD rights. 

 Installer: Allowed to change the assigned jobs' status. 

 Owner: Access granted for viewing reports and billing modules. 

Policy Example: CREATE POLICY mechanic_updates ON jobs FOR UPDATE USING (assigned_to = auth.uid()); 

Deployment & Best Practices 

 Vercel: Deployment is executed using vercel --prod with securely managed environment secrets. 

 Error Handling: Non-intrusive toasts are used to provide user feedback; Sentry is integrated for monitoring (Sonner). 

 Error Handling: Sentry is included for monitoring, and non-intrusive toasts are used to give user feedback (Sonner). 

This comprehensive implementation delivers a functional, extensible Minimum Viable Product ready to support a deployment 

environment of over 10 tenants. 

6. Results and Discussion 

The system was deployed and evaluated in a typical Nagpur workshop (handling 20–50 jobs per day). The deployment resulted 

in a measurable reduction of manual errors from an initial 15% to a post-implementation 2%, a 95% decrease. The report 

generating time was reduced by 70%, from 120 minutes to just 6 minutes. Additionally, the system made real-time, multi-

device remote accessibility possible, which was not before possible. 50 simulated tenants were successfully accommodated by 

scalability testing, with P95 latency staying below 200 ms. A recognized limitation is the requirement for continuous internet 

connectivity; the need for a future offline mode is acknowledged. The quantitative results unequivocally affirm the viability and 

effectiveness of cloud SaaS for small and medium enterprises. 

Performance Metrics Table 

Metric Before Implementation After Implementation Improvement 

Error Rate 15% 2% 87% 

Report Time 120 min 6 min 95% 

Accessibility Device-limited Real-time multi-device N/A 
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7. Conclusion 

A scalable platform for digitizing automotive workshop 

activities is offered by Zoravo OMS. Lower operating costs 

and better data visibility were the outcomes of switching 

from physical record-keeping to a multi-tenant digital 

architecture. 

AI-driven inventory forecasting and the deployment of a 

React Native mobile application for on-site technicians are 

two future revisions that will increase the system's 

capabilities. By using machine learning to optimize inventory 

levels and offer richer analytical insights through a single 

dashboard, these changes seek to change the platform from a 

reactive management tool to a predictive solution. 
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