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Abstract
FurniFlow is a comprehensive multi-channel furniture e-commerce and retail operations platform
developed to support online shopping, in-store point-of-sale sales, warehouse fulfillment, last-
mile delivery, installment financing, and customer support. The system serves multiple
specialized roles—including customers, sellers, warehouse staff, warehouse managers,
operations managers, drivers, cashiers, support agents, support managers, and administrators.

The first main feature is Order Management, where customers browse a multilingual product
catalog, manage cart and wishlist, complete checkout with Stripe payments, track order status
through a multi-stage fulfillment pipeline, and view order history. The platform also supports
installment purchase requests with identity-document verification and scheduled payments.

The second main feature is Catalog and Inventory Management, where administrators and sellers
manage products, categories, discounts, and promotions; warehouse staff verify and pack orders;
and warehouse managers approve orders for pickup while monitoring stock levels and resolving
issues.

The third main feature is Delivery and Operations Management, where operations managers
assign drivers, drivers accept jobs, upload pickup and delivery proof photos, share live GPS
location, and track earnings; while cashiers process in-store POS sales through a dedicated
terminal interface.

FurniFlow also implements an AI-powered shopping assistant using Google Gemini for
conversational product discovery, combined with a hybrid recommendation engine (behavioral
events, TF-IDF content similarity, and co-purchase analysis). Support tickets with real-time



WebSocket chat, product reviews with sentiment analysis, and role-based access control with
JWT authentication further strengthen security and user experience.

The platform is built using PostgreSQL with SQLAlchemy for relational data storage, FastAPI
for the backend API, React for the web application, and Expo React Native for the mobile app,
with trilingual support in English, Arabic, and French.

Introduction
Statement of the Problem
In Palestine, particularly in cities like Nablus and surrounding areas, furniture retailers and e-
commerce businesses face significant challenges when attempting to digitize sales, fulfillment,
and customer service. Traditional retail workflows are often fragmented across separate tools for
catalog management, payments, warehouse packing, delivery coordination, and customer support.
The current market lacks:

 Unified Platform: No comprehensive system connecting customers, sellers, warehouse
teams, drivers, cashiers, and administrators

 Real-time Tracking: Limited visibility into order fulfillment, delivery status, and driver
location

 Payment Integration: Fragmented payment methods and limited support for secure
online and in-store transactions

 AI-Powered Support: Lack of intelligent product discovery assistance and personalized
recommendations

 Multi-role Management: Absence of specialized interfaces for distinct operational roles
in retail and logistics

 Local Market Focus: Limited platforms designed for Palestinian retailers with Arabic,
English, and French support

These challenges result in poor user experience, inefficient warehouse and delivery operations,
and missed opportunities for local furniture businesses to expand their reach through integrated
digital channels.



Objectives of the Work
The primary objectives of developing the FurniFlow platform are:

Primary Objectives:
 To create a comprehensive furniture e-commerce and retail operations platform that

connects customers, sellers, warehouse teams, drivers, cashiers, and administrators

 To implement end-to-end order tracking with a multi-stage fulfillment workflow and
delivery job management

 To develop an AI-powered shopping assistant and hybrid recommendation system for
intelligent product discovery

 To integrate secure payment processing using Stripe Payment Intents for online orders
and installment payments

 To provide specialized interfaces for different user roles (customer, seller, warehouse staff,
warehouse manager, operations manager, driver, cashier, support agent, support manager,
and admin)

Secondary Objectives:
 To support local businesses by providing digital tools for catalog management, order

processing, and POS sales

 To create operational efficiency for warehouse packing, delivery coordination, and
customer support workflows

 To implement robust security measures for user data, authentication, and payment
information

 To develop a scalable three-tier architecture that can accommodate future growth

 To provide analytics and operational insights for administrators, sellers, and drivers

Scope of the Work
The scope of this project encompasses:

Technical Scope:

 Development of a full-stack web and mobile application using React, Expo React Native,
FastAPI, and PostgreSQL

 Implementation of RESTful API architecture for backend services



 Integration of an AI shopping assistant using Google Gemini with offline fallback and
intent-based product search

 Payment integration using Stripe Payment Intents for secure online and installment
transactions

 Real-time delivery chat, ticket chat, and location tracking systems

 Multi-platform deployment (web and mobile)

Functional Scope:

 Customer product browsing, cart, wishlist, checkout, orders, installments, tickets, and
recommendations

 Seller and admin catalog management including products, categories, discounts, and
promotions

 Warehouse verification, packing, issue reporting, and delivery job assignment

 Administrative and operations dashboards for users, orders, deliveries, installments, and
analytics

 AI-powered customer assistance and hybrid product recommendations

 Payment processing for online checkout, installment schedules, and in-store POS sales

 User authentication, authorization, and role-based access control

 Analytics, sentiment analysis, and reporting for reviews, feedback, and operations

Geographic Scope:

 Primary focus on Palestine, specifically Nablus and surrounding areas

 Scalable design for potential expansion to additional Palestinian cities and retailers

Significance of the Work
This project holds significant importance for several reasons:

Economic Impact:

 Local Business Support: Enables furniture retailers and sellers to reach more customers
and increase revenue

 Operational Efficiency: Streamlines warehouse packing, delivery coordination, and
support workflows



 Digital Transformation:Modernizes furniture retail and e-commerce operations in
Palestine

Social Impact:

 Community Connectivity: Strengthens connections between local retailers and
customers

 Accessibility:Makes furniture shopping and order tracking more accessible through web
and mobile channels

 Convenience: Improves quality of life through integrated online shopping, installments,
and delivery

Technical Innovation:

 AI Integration: Demonstrates practical application of conversational AI and hybrid
recommendation techniques

 Mobile-First Design: Addresses the mobile-centric nature of modern users

 Scalable Architecture: Provides a foundation for future technological advancements

Educational Value:

 Real-world Application: Demonstrates practical implementation of modern web
technologies

 Problem-Solving: Addresses genuine local market needs

 Innovation: Showcases creative solutions to regional retail and fulfillment challenges

Constraints, Standards/Codes, and Earlier Coursework
Constraints and Limitations
The development of the FurniFlow platform faced several constraints and limitations:

Technical Constraints:
 Internet Connectivity: Limited and unstable internet infrastructure in some areas

of Palestine affecting real-time features



 Device Compatibility: Need to support older mobile devices with limited processing
power and storage

 Battery Optimization: Mobile app must be optimized for battery life due to GPS
tracking requirements

 Network Latency: High latency connections affecting real-time chat and tracking
features

Financial Constraints:
 API Costs: Google Gemini API usage costs for the AI shopping assistant

 Stripe Fees: Transaction fees for payment processing affecting profit margins

 Cloud Hosting: Costs for PostgreSQL hosting, image storage, and server deployment

Regulatory Constraints:
 Payment Regulations: Compliance with Palestinian banking and payment regulations

 Data Privacy: Adherence to data protection laws and user privacy requirements

 Business Licensing: Requirements for operating retail, delivery, and payment services in
Palestine

Geographic Constraints:
 Limited Coverage Area: Initial focus on Nablus and surrounding areas only

 Language Support: Need for Arabic, English, and French localization with RTL support

 Cultural Considerations: Adaptation to local customs and business practices

Time Constraints:
 Development Timeline: Limited time for comprehensive testing and optimization

 Feature Scope: Need to prioritize core features over advanced functionality

 Learning Curve: Time required to master new technologies and frameworks

Standards and Codes

Backend – FastAPI REST Framework
Key Standards:

 RESTful API Design: Following REST architectural principles with proper HTTP status
codes and Pydantic validation



 Dependency Injection: FastAPI dependency-based authentication and role guards

 Security Best Practices: Following OWASP guidelines for web application security

 Middleware Architecture: CORS configuration, global exception handlers, and request
validation

 Environment Variables: Secure handling of sensitive configuration data via python-
dotenv

Database – PostgreSQL
Key Standards:

 SQLAlchemy ORM: Using SQLAlchemy for schema modeling, relationships, and data
validation

 Relational Schema Design: Normalized table design with foreign keys and integrity
constraints

 Indexing Strategy: Proper indexing for query optimization on orders, users, and catalog
entities

 Data Relationships: One-to-many and many-to-one relationships across 30 database
tables

 Connection Security: Database access control and secure PostgreSQL connections

Frontend – React (Web) & React Native (Mobile)
Key Standards:

 Component Architecture: Functional components with hooks

 State Management: React Context API for authentication, cart, wishlist, theme, and
currency state

 JavaScript: Primary language across web and mobile applications with consistent
conventions

 Responsive Design: Mobile-first responsive design principles

 Code Quality: ESLint/Prettier for consistent code formatting and linting

Payment Integration – Stripe Payment Intents
Key Standards:

 Server-side Validation: Payment amounts validated on the backend before Stripe
confirmation



 Security: PCI DSS compliance through Stripe's secure infrastructure

 Payment Confirmation: Order and installment status updated after successful payment
confirmation

 Error Handling: Comprehensive error handling for payment failures and declined
transactions

 Tokenization: Using Stripe Elements and WebView checkout without storing card
information

AI Integration – Gemini AI Assistant
Key Standards:

 Gemini AI Assistant: Google Generative AI for conversational product search with
offline fallback

 Multi-language Support: Handling Arabic, English, and French conversations and
localized catalog content

Methodology
Tools, Methods, and Programming Languages

Tools
Development Environment:

 Visual Studio Code: Primary code editor with Python, React, and React Native
extensions

 Git & GitHub: Version control system for collaborative development and
code management

 Python 3: Runtime environment for FastAPI backend development

 Expo CLI: Development tools for React Native mobile app development

 Create React App (react-scripts): Build tool and development server for the React web
application

Testing and Quality Assurance:

 Jest: JavaScript testing framework for unit testing

 React Testing Library: Testing utilities for React components

 ESLint: Code linting and style enforcement



 Prettier: Code formatting and consistency

 Pydantic: Request/response validation and schema enforcement in FastAPI

Database and Backend Tools:

 pgAdmin / DBeaver: PostgreSQL database management and visualization tools

 SQLAlchemy: Python ORM for PostgreSQL data modeling

 Postman: API testing and documentation tool

 Uvicorn: ASGI server for running the FastAPI application

Deployment and DevOps:

 PostgreSQL: Relational database hosting (local or cloud deployment)

 Vercel/Netlify: Web application deployment platforms

 Expo Application Services (EAS): Mobile app building and deployment

 Environment Variables: Secure configuration management

Design and UI Tools:

 Figma: UI/UX design and prototyping

 Custom CSS Design System: Token-based styling with Space Grotesk and Fraunces
typography

 React Icons (Feather): Consistent iconography across web and mobile panel interfaces

 Framer Motion: Animation library for React components

Programming Languages & Frameworks
Backend Technologies:

 Python 3: Primary language for server-side development

 FastAPI:Modern Python web framework for building RESTAPIs

 Uvicorn: ASGI server for production and development deployment

 Pydantic: Data validation and settings management

 SQLAlchemy: ORM layer for PostgreSQL database access

Frontend Technologies:



 React: JavaScript library for building user interfaces

 React Native: Framework for cross-platform mobile development

 JavaScript: Primary language for web and mobile client development

 Expo: Development platform and toolchain for React Native mobile app

 React Router: Declarative routing for React web applications

State Management:

 React Context API: Global state for auth, cart, wishlist, theme, currency, and
confirmations

 React Context API: Built-in state management for component communication

 Expo SecureStore: Secure token storage for React Native mobile authentication

Styling and UI:

 Custom CSS: Token-based styling with CSS variables and page-scoped class prefixes

 React Native StyleSheet: Themed mobile styling with light/dark mode support

 CSS-in-JS: Styled components approach for component styling

 Framer Motion: Production-ready motion library for React

Authentication and Security:

 JWT (JSONWeb Tokens): Secure token-based authentication

 passlib[bcrypt]: Password hashing and verification

 python-jose: JWT token creation and validation

 CORS: Cross-Origin Resource Sharing configuration

Payment Integration:

 Stripe: Payment processing platform

 Stripe Payment Intents: Secure online and installment payment processing

 Stripe React SDK / WebView:Web and mobile payment integration

Maps and Location Services:

 OrderMapTracker: Interactive delivery tracking maps on the web frontend

 Nominatim Geocoding: Address-to-coordinate conversion for delivery jobs



 Expo Location: Live GPS location sharing for driver mobile workflows

 OpenStreetMap links:Map integration for delivery addresses and tracking

Database
Database System:

 PostgreSQL: Relational SQL database

 SQLAlchemy: Python ORM for schema definition and queries

 psycopg2: PostgreSQL database adapter for Python

Database Design:

 Relational Architecture: Normalized schema with foreign keys across catalog, orders,
delivery, and support entities

 Tables: 30 relational tables including users, products, orders, deliveries, installments,
tickets, and recommendations

 Indexing: Optimized query performance with strategic indexing on status, role, and
foreign key fields

 Data Relationships: SQLAlchemy relationships modeling one-to-many and many-to-
one associations

Data Models:

 User Model: Customer, seller, driver, cashier, warehouse staff, support roles, and admin
user types

 Order Model: Order management with multi-stage status tracking and sale channel
(online/pos)

 Product Model:Multilingual product catalog, images, discounts, and inventory
quantities

 Promotion Model: Cart-level promotions with filter rules and discount configuration

 Delivery Model: Delivery jobs, proof photos, driver location,and chat

 Recommendation Model: User interaction events and batch recommendation cache

Database Operations:

 CRUD Operations: Create, Read, Update, Delete operations

 Aggregation Pipeline: Complex data processing and analytics



 Data Validation: Pydantic schemas and SQLAlchemy model constraints ensuring data
integrity

 Connection Pooling: Efficient database connection management

Security and Backup:

 Data Encryption: Encryption at rest and in transit

 Access Control: Role-based database access

 Backup Strategy: Regular automated backups

 Environment Configuration: Secure database connection strings

AI and Machine Learning Integration
AI Chat System Architecture:

 Dual AI Implementation: Google Gemini conversational assistant and hybrid scikit-
learn recommendation engine

 Google Gemini: Generative AI model for natural-language product search and chat
responses

 Hybrid Recommendation Engine: Behavioral events, TF-IDF content similarity, and
co-purchase PMI scoring

Natural Language Processing:

 TF-IDFVectorization: Text feature extraction for product similarity and
recommendation scoring

 Scikit-learn:Machine learning library for content-based recommendation computations

 Intent Detection: Pattern matching and extraction for shopping assistant query
understanding

 Multi-language Support: Arabic, English, and French catalog localization and UI
translation

AI Service Integration:

 Google Generative AI API: Integration with Gemini for conversational shopping
assistance

 Context Management: In-memory chat sessions with product context and follow-up
handling



 Response Generation: Product search results and conversational replies based on user
queries

 Fallback Mechanisms: Offline keyword search when the Gemini API is unavailable

AI Chat Features:

 Shopping Assistance: AI-powered product discovery, filtering, and catalog navigation

 Product Recommendations: Hybrid realtime and batch recommendation endpoints

 Personalized Suggestions: Recommendations based on views, searches, wishlist, cart,
and purchases

 Multilingual Chat: Seamless support for Arabic, English, and French user interactions

Data Processing:

 Interaction Storage: Persistent user interaction events in PostgreSQL for
recommendation learning

 User Context: Integration with catalog data, cart contents, and browsing behavior

 Analytics: Sentiment analysis on reviews and feedback using TextBlob

 Batch Recompute: Admin-triggered recommendation batch cache refresh

Performance Optimization:

 Response Caching: Efficient caching of common responses

 Rate Limiting: API usage control and cost management

 Error Handling: Robust error handling for AI service failures

 Real-time Processing: Fast response times for chat interactions

Security and Privacy:

 Data Minimization: Only necessary data sent to AI services

 User Consent: Clear consent mechanisms for AI interactions

 Data Protection: Secure handling of user conversation data

 API Security: Secure communication with AI service providers



Results and Discussion
Web and Mobile Features
This chapter presents the comprehensive results of implementing the FurniFlow e-commerce
platform, showcasing the successful development of a multi-platform application with
specialized interfaces for customers, sellers, warehouse teams, drivers, cashiers, support staff,
and administrators on both web and mobile clients.

Common Features Among Users
Authentication System
Login Screen

 Implementation: Professional login interface with FurniFlow branding

 Features: Email and password authentication, Google OAuth sign-in, and optional
persistent session (Remember Me)

 Security: JWT access tokens with refresh-token mechanism and token version
invalidation

 UI/UX: Responsive design with animated logo and form validation



1: login screen

Registration (Multi-step)
 Implementation: Customer registration with email verification workflow

 Features: Account creation with role assignment by administrators; staff roles
created through admin user management

 Validation: Real-time form validation and error handling

 UI/UX: Clean registration form with validation and verification flow



2: signup page

Email Verification
 Implementation: Email verification system using SMTP (fastapi-mail)

 Features: Verification code generation and validation



 Security: Secure token-based email verification

 UI/UX: Clean verification interface with resend functionality

3: signup page(verify code)

Forgot Password
 Implementation: Password reset functionality with email verification codes

 Features: Secure reset code generation and email notifications

 Security: Time-limited reset tokens and secure password hashing

 UI/UX: Simple form with clear instructions



4: reset password page(verify code)

Home Page & Navigation
Dashboard Overview

 Implementation: Role-based dashboards with personalized operational content

 Features: Product categories, featured items, statistics, and role-specific quick
actions

 UI/UX: Premium interface with stat cards, action cards, and panel navigation

 Responsive: Mobile-first design with adaptive layouts



5: dashboard page (customer , web)





6: dashboard page (customer , mobile)



7: dashboard page (driver)



8: dashboard page (admin)



9: dashboard page (seller)



10: dashboard page (cashier)



11: dashboard page (operations manager )



12: dashboard page (support agent)



13: dashboard page (support manager)



14: dashboard page (warehouse staff)



15: dashboard page (warehouse manager)



Profile Management
'

Profile Page
 Implementation: Comprehensive user profile display with avatar support

 Features: Personal information, profile image upload, and account settings

 UI/UX: Clean profile layout with edit functionality

 Data: Real-time profile data from PostgreSQL via /users/me endpoints

Edit Profile
 Implementation: Profile editing with validation and image upload

 Features: Form validation, image upload, and real-time updates

 UI/UX: Scrollable form with save/cancel actions

 Security: Input sanitization and validation



16 : profile page (in all roles )

Customer Features
Order Management
Browse Products

 Implementation: Product catalog with category filtering, search, and sorting



 Features: Category filtering, price range filters, multilingual product names, and
ratings

 UI/UX: Responsive product grid with premium card design

 Performance: Paginated catalog with skeleton loading states

17: browse by category (customer)

18: search product by filters/search (customer)



19: product search(customer)

20: products discounts (customer)

Product Catalog
 Implementation: Dynamic product display with image gallery and localized content

 Features: Product search, discount badges, stock availability, comments,report
other customers comments and star ratings

 UI/UX: Product cards and detail pages with Framer Motion animations

 Integration: Real-time inventory quantities and applied discounts



21: product catalog (customer)

22 : product comments & reviews (customer )



23 : report other customer comment (customer )

Wishlist
 Implementation: Saved-item database registry mapped per user

 Features: Add/remove wishlist items and direct add-to-cart transition options

 UI/UX: Clean layout displaying product status badges and one-click transfer
buttons

24 : customer wishlist (customer )



Promotions
 Implementation: The promotions feature allows customers to see and use available

discounts during shopping and checkout.

 Features: Customers can view discounted products, active promotion offers, and the
reduced price before placing the order.

 UI/UX: Promotion labels and discounted prices are displayed clearly to help
customers recognize special offers and make purchasing decisions.

 Integration: Promotions are connected to the product catalog and checkout total, so
valid discounts are applied automatically.

25 : Promotions (customer )



Shopping Cart
 Implementation: Server-backed persistent cart with promotion calculation

 Features: Add/remove items, quantity adjustment, promotion discounts, and total
calculation

 UI/UX: Cart page with item management and checkout navigation

 State Management: React Context API (CartContext) with backend synchronization

26 : Cart page (customer)



Order Address Management
 Implementation: Shipping address capture during checkout with geocoded delivery

metadata

 Features: Address fields stored in order metadata for delivery job creation

 UI/UX: Checkout form with region selection and address validation

 Maps: Geocoding via Nominatim for delivery coordinate assignment

Order Placement
 Implementation: Checkout flow with shipping information and order creation

 Features: Shipping address, order summary, promotion application, and order
confirmation

 UI/UX: Step-by-step checkout form with validation



 Integration: Stripe Payment Intents for secure card payment

27 : Checkout page (customer)



Order Tracking
 Implementation: The customer can view all previous and current orders from the

order tracking page.

 Features: The page shows order details, products, total price, payment status, and
current order status(from paid, preparing, packed, assigned, picked up, delivering,
until delivered).

 UI/UX: Visual order list and detail views with status indicators

 Real-time: Delivery chat via WebSocket and polling-based badge updates

Delivery Tracking
 Implementation: The delivery tracking feature allows the customer to follow the

delivery process after the order is assigned to a driver.

 Features: The customer can see the driver assignment, pickup status, delivery
progress, and final delivered status.

 UI/UX: The delivery information is shown in a simple tracking view so the customer
can understand where the order is in the delivery process.

 Tracking: The system updates the delivery status as the driver moves through the
delivery workflow.



28: order tracking (customer )



29: Driver tracking (customer )



Installment Financing
Installment Application

 Implementation: Installment request form with identity document upload

 Features: Order item selection, duration selection(3-12 months), and ID document
verification

 UI/UX: Comprehensive multipart form with image upload for ID front, back, and
selfie

 Validation: Form validation and error handling

30: new installment request (customer )



Installment Schedule
 Implementation: Installment schedule review and payment interface

 Features: Schedule due dates, remaining balance, and Stripe payment for
installments

 UI/UX: Installment dashboard with payment actions

 Integration: Admin review workflow and automatic delivery job creation on
approval

31 : installment schedule (customer)



32 : installment payments (customer)



Reccommendation system
 Implementation: Hybrid scikit-learn recommendation engine mapping behavioral

events, content similarity, and co-purchase PMI scoring

 Features: Personalized suggestions based on views, searches, wishlist, cart, and
purchases using TF-IDF content similarity Data Processing: Persistent user
interaction events stored in PostgreSQL database with admin-triggered batch cache
refresh

 UI/UX: Dedicated storefront product carousels/grids displaying customized
recommendations

 Performance: Hybrid real-time and batch recommendation endpoints with
predictive response caching



33 : Recommendation (customer)

AI Chatbot Assistant
 Implementation: Google Gemini conversational assistant via Google Generative AI

API integration

 Features:Contextual shopping assistance, product discovery/filtering, catalog
navigation, and multilingual chat in Arabic, English

 Context Management: In-memory chat sessions with intent detection pattern
matching, product context, and follow-up handling Fallback

 Mechanisms: Offline keyword catalog search when the Google Gemini API is
unavailable

 UI/UX:Floating chat widget with message bubbles, rich-media product result cards,
and typing indicators

 Performance: Sub-second response times, response caching of common queries, rate
limiting, and robust error handling



34 : AI Chat Assistant (customer )



Support Tickets
 Implementation: Ticketing DB registry andWebSocket client channel

 Features:Ticket creation form, status tracking, and live messaging with support
agents

 UI/UX:Chat-room ticket workspace showing messaging timelines and input buttons

 Performance: Real-time event-driven updates via WebSockets and efficient message
sorting

35 : My Tickets (customer )



36 : Chatting System in Ticket (customer )



Customer Feedback
 Implementation: General site feedback collector endpoint

 Features:Star ratings, textual reviews, and submission states

 UI/UX:Modally positioned clean card form with animation feedback

 Performance: Lightweight non-blocking API posting

37 : Site Services Feedback (customer )

Cashier Features
POS Terminal

 Implementation: Showroom cashier point-of-sale console dashboard

 Features: Instant search matching, cashier basket assembly, automated promo code
previewing, and immediate receipt generation

 UI/UX: High-density screen layout featuring search sidebars, numeric payment
keypads, and checkout alerts



38: POS Terminal (cashier)



39: POS search / Total sales for day / payment method(cashier)



Seller Features
Products Overview

 Implementation: Seller products page for viewing the seller’s product catalog

 Features: View product list, product images, prices, stock quantities, categories,
discounts, and availability status

 UI/UX: Product table/cards with search, status indicators, and quick actions for
view products

 Data: Product information is loaded from PostgreSQL through seller-scoped
backendAPIs



40 : Products Overview (Seller)

Order Management
 Implementation: Seller order processing interface for incoming paid orders

 Features: Order status updates from paid to preparing, and order detail views

 UI/UX: Order list with status badges and action controls

 Real-time: Polling-based order count updates on seller dashboard



41 : Start Preparing order (seller)



42 : Preparing order (seller)

Warehouse Staff Features
Warehouse Staff Dashboard

 Implementation: Warehouse staff dashboard for monitoring daily preparation work

 Features: Shows assigned preparation tasks, preparing orders and packed orders

 UI/UX: Simple dashboard cards with counters and quick access to order
preparation screens

 Workflow: Helps warehouse staff quickly identify orders that need verification and
packing



43: warehouse staff dashboard(warehouse staff)



Warehouse Staff Orders
 Implementation: Warehouse staff order preparation panel

 Features: View preparing orders, verify individual order items, pack completed
orders, and report missing, damaged, or unavailable items

 UI/UX: Order cards with item verification controls, packing actions, and report
issue options

 Workflow: Orders move from preparing to packed after item verification, while
reported issues are sent to the warehouse manager for review and resolution

44: warehouse staff start packing (warehouse staff)



45: reporting (warehouse staff)

46 : done packed (warehouse staff)



Warehouse Staff Products
 Implementation: Warehouse staff product and stock viewing screen

 Features: View product information, stock quantity, category,discounts and
availability status

 UI/UX: Product table/cards with search and status indicators

 Workflow: Helps staff verify product availability while preparing customer orders

47 : staff see products (warehouse staff)

Warehouse Manager Features
Warehouse Manager Approvals

 Implementation: Warehouse manager review and approval screen for packed orders

 Features: Review packed orders, check preparation status, approve ready-for-
pickup status, and reject or handle problematic orders



 UI/UX: Approval list with order details, status badges, and action buttons

 Integration: Approved orders become available for operations delivery assignment

48: approves order packing from the warehouse staff(warehouse manager)

Warehouse Manager Issues
 Implementation: Warehouse issue management screen

 Features: View reported packing or stock issues, inspect issue details, update issue
status, and resolve warehouse problems

 UI/UX: Issue list with clear priority/status indicators and resolution actions

 Workflow: Helps keep the order preparation process controlled before orders move
to delivery



49: warehouse manager solving issues reports from warehouse staff (warehouse manager)



Warehouse Manager Inventory
 Implementation: Warehouse inventory management screen

 Features: View product stock levels, update inventory quantities, monitor low-stock
products, and check product availability

 UI/UX: Inventory table with search, filters, and stock status indicators

 Integration: Inventory updates support accurate product availability in the
customer catalog

50: warehouse manager Inventory control stocks (warehouse maanger)



Driver Features
Driver Delivery Management
Available Orders

 Implementation: Driver delivery panel for managing assigned delivery jobs

 Features: View available or assigned deliveries, accept delivery jobs, see pickup and
customer details, update delivery status, upload proof photos, report delivery issues,
and track completed delivery history

 UI/UX: Delivery cards, status buttons, map view, and action controls for pickup and
delivery progress

 Workflow: The driver moves the order through assigned, picked up, delivering, and
delivered status until the delivery is completed

51 : find job(driver )



52 : active job & uploaded proof image (driver )

53 : chat with customer & history page showing done delivered orders when delivery proof image approved (driver )



54 : report issue to the admin/operations manager (driver )

Operations Manager Features
Operations and Delivery Management

 Implementation: Operations manager panel for supervising the delivery workflow
after warehouse approval

 Features: View ready-for-pickup orders, assign drivers, monitor active deliveries,
track driver locations, review delivery proof photos, handle reported delivery issues,
and follow delivery status until completion

 UI/UX: Dashboard cards, delivery lists, status badges, driver assignment controls,
issue details, and map-based tracking view

 Workflow: The operations manager moves approved orders into assigned delivery
jobs and monitors them through pickup, delivery, and final completion

 Installments: The operations manager can manage installment requests like the
admin, including viewing customer applications, reviewing uploaded documents,
approving or rejecting requests, monitoring installment schedules, and following
payment status.



55 : orders managements(operations manager)

56 : tracking driver (operations manager)



57 : installments management(operations manager)

58 : approve proofs images from delivery management(operations manager)



59 : reported issues management(operations manager)

Support Agent Features
Support Ticket Handling

 Implementation: Support agent panel for handling assigned customer support
tickets

 Features: View assigned tickets, read customer issues, send replies, update ticket
status, continue support chat conversations, and request ticket deletion when needed

 UI/UX: Ticket cards, status badges, chat-style messages, and simple response
controls

 Workflow: The support agent follows assigned tickets from open to resolved by
communicating with customers and updating the ticket progress



60 : self claimed or assigned by support manager/admin ticket(Support agent)

61 : in progress ticket(Support agent)

62 : resolved ticket(Support agent)



Support Manager Features
Support Supervision and Moderation

 Implementation: Support manager panel for supervising customer support and
platform feedback

 Features: View all customer tickets, assign tickets to support agents, monitor ticket
progress, approve or reject ticket deletion requests, manage reported comments,
delete inappropriate comments, and view sentiment analysis for customer comments

 UI/UX: Dashboard cards, ticket lists, assignment controls, comment moderation
tables, status badges, and sentiment indicators

 Workflow: The support manager organizes support work, controls ticket handling,
and maintains safe customer communication across the platform

63 :view all tickets & take ticket or assign support agent to it(Support Manager)



64 : view customers feedbacks & all comment(filtered based on sentiment with AI ) & manage reported comments (Support
Manager)

Admin Features
Admin Dashboard

 Implementation: Comprehensive admin dashboard with operational statistics

 Features: View system statistics, user activity, order summaries, product counts,
delivery status, and important platform indicators

 UI/UX: Dashboard cards, counters, charts, and quick access shortcuts

 Workflow: Helps the admin get a full overview of the system before managing
specific sections



65 : dashboard page (admin)



Products
 Implementation: Admin product management page for supervising all platform

products

 Features: View products, product images, prices, stock quantities, discounts,
categories, and availability status

 UI/UX: Product table/cards with search, filters, status labels, and action buttons

 Integration: Product data is connected to the customer catalog, seller products, cart,
orders, and recommendations

Categories
 Implementation: Admin category management page for organizing furniture

products

 Features: Create, edit, delete, and localize product categories in English, Arabic, and
French

 UI/UX: Category table/cards with forms and action buttons

 Integration: Categories are used in product filtering, product forms, storefront
browsing, and AI search context



66: Products page (admin)

67 : Products add/update (admin)



68 : configure low stock threshold (admin)



69 : category page (admin)

70 :add/update category (admin)



Promotions
 Implementation: Admin promotions management page for creating and controlling

promotional offers

 Features: Add promotions, edit promotion details, activate/deactivate offers, and
connect promotions to products or checkout discounts

 UI/UX: Promotion list with status badges, forms, and management actions

 Integration: Active promotions appear to customers and affect product prices or
checkout totals

71 :create promotion (admin)



Discounts
 Implementation: Admin discount management page for controlling product

discounts

 Features: Add discount values, update discount type, enable or disable discounts,
and monitor discounted products

 UI/UX: Discount controls with clear price/status indicators

 Security: Discounts are reflected in the product catalog, product details, cart, and
checkout pages

72 :Discounts page & creation (admin)

Orders
 Implementation: Admin order management page for supervising all customer

orders

 Features: View order details, customer information, products, payment status, and
order workflow status

 UI/UX: Order list with status badges, filters, and detailed order views

 Validation: Allows the admin to monitor orders from creation and payment until
preparation, delivery, and completion



73 :orders page & filters (admin)

Support Supervision and Moderation
 Implementation: Admin panel for supervising customer support and platform

feedback

 Features: View all customer tickets, assign tickets to support agents, monitor ticket
progress, approve or reject ticket deletion requests, manage reported comments,
delete inappropriate comments, and view sentiment analysis for customer comments

 UI/UX: Dashboard cards, ticket lists, assignment controls, comment moderation
tables, status badges, and sentiment indicators

 Workflow: The Admin will be as The support manager who organizes support work,
controls ticket handling, and maintains safe customer communication across the
platform



74 :view all tickets & take ticket or assign support agent to it(Admin)



75 : view customer feedbacks & all comment(filtered based on sentiment with ai ) & manage reported comments (Admin)

User Management
 Implementation: User administration system with role management

 Features: User listing, role changes, block/unblock, and detailed user profiles

 UI/UX: Data table with row navigation to user detail page

 Security: Role-based access control with admin-only guards



76 :users list / change role / user profile (Admin)



Operations and Delivery Management
 Implementation: Admin delivery management page for supervising delivery jobs

 Features: View delivery jobs, driver assignments, pickup status, delivery progress,
proof photos, and reported delivery issues

 UI/UX: Delivery list, status indicators, photo review actions, and issue details

 Workflow: Helps the admin monitor the delivery process from assignment until
delivered

77 : check deliveries orders(admin)



78 : tracking driver (admin)

79 : approves proofs images from delivery management(admin)



80 : reported issues management(admin)

Installments Management
 Implementation: Admin installment management page for reviewing customer

installment requests

 Features: View applications, inspect uploaded documents, approve or reject requests,
monitor payment schedules, and track installment status

 UI/UX: Installment tables/cards with document previews, status badges, and
approval actions

 Workflow: Helps the admin control customer financing requests and follow their
payment progress



81 : all Installments(admin)

82 : Installment scheduling (paid) (admin)



83 : Installment scheduling (pending) (admin)

POSAnalysis
 Implementation: POS analytics page for monitoring cashier sales and in-store

transactions

 Features: View total sales, number of POS orders, payment summaries, sold
products, and cashier activity

 UI/UX: Analytics cards, tables, filters, and clear sales indicators

 Data: POS analytics are generated from cashier transactions and stored order
records

84 : POS Analysis(admin)



Database
In the FurniFlow project, we use PostgreSQL as the primary database to store and manage all
application data. PostgreSQL is a relational SQL database designed for data integrity, scalability,
and high performance, making it an excellent fit for a multi-role e-commerce and retail
operations platform with complex order, delivery, and payment workflows.

Why PostgreSQL?

 Data Integrity: PostgreSQL enforces relational constraints through foreign keys, unique
constraints, and typed columns. This is ideal for FurniFlow, where orders reference users
and products, delivery jobs reference orders and drivers, and installment schedules
reference approved installment requests with strict lifecycle rules.

 High Scalability: PostgreSQL supports indexing, connection pooling, and efficient joins,
handling concurrent users across the storefront, admin panels, warehouse workflows, and
delivery operations.

 Query Performance: Strategic indexes and SQLAlchemy ORM queries ensure
responsive performance for catalog browsing, order management, delivery tracking, and
recommendation computations.

 Relational Modeling: SQLAlchemy relationships model one-to-many associations
across 30 tables, supporting normalized catalog, cart, order, warehouse, delivery,
installment, ticket, and recommendation data.

Database Schema Design

Users Table:

 Comprehensive user profiles with role-based access (customer, seller, warehouse_staff,
warehouse_manager, operations_manager, driver, cashier, support_agent,
support_manager, admin)

 Driver profiles linked to delivery jobs, live GPS locations, and earnings records

 Seller and admin catalog permissions with Stripe customer payment processing (not
marketplace payouts)

 Shipping and delivery address data with geocoded coordinates stored in order and
delivery job records

Orders Table:

 Complete order lifecycle tracking from created through delivered with sale_channel
(online/pos)



 Order items with product snapshots including quantity, unit price, and line totals

 Shipping address and payment method metadata stored in order records

 Status tracking across preparing, packed, ready_for_pickup, assigned, picked_up,
delivering, and delivered stages

InstallmentRequests Table:

 Installment requests with identity document uploads and admin review workflow

 Installment schedules with due dates, amounts, and payment status

 Installment payments linked to Stripe payment confirmations

 Automatic delivery job creation upon installment approval

Categories and Promotions Tables:

 Product categories with multilingual names and descriptions (English, Arabic, French)

 Promotions with cart-level discount rules and filter configurations

 Active/inactive status management for promotions and product discounts

Ratings and Reviews Tables:

 Product ratings (1–5 stars) with per-user uniqueness constraints

 Product comments with sentiment analysis and moderation workflow

 Customer feedback with rating and sentiment classification

Payment Records:

 Stripe Payment Intent references with order and installment payment tracking

 Payment status updates upon successful confirmation endpoint calls

 Payment status and history tracking

Database Optimizations

 Indexing Strategy: Optimized indexes on user roles, order status, foreign keys, and
recommendation event timestamps

 Connection Pooling: SQLAlchemy connection management for concurrent API requests

 Query Optimization: Aggregate queries for admin dashboards and seller analytics

 Data Validation: Pydantic schemas and SQLAlchemy model constraints ensuring
consistency



Discussion
The development of FurniFlow aimed to provide a comprehensive furniture e-commerce and
retail operations platform that supports multi-role user management, end-to-end order fulfillment,
AI-powered product discovery, installment financing, and secure payment processing. This
section discusses how the system met its objectives, the effectiveness of implemented features,
challenges faced during development, and the rationale behind key design and technology
choices.

Achievement of Objectives:
Through the integration of features such as multi-role user management, order lifecycle tracking,
AI shopping assistant, hybrid recommendations, warehouse fulfillment, delivery job
management, and Stripe payment integration, FurniFlow successfully delivers a unified retail
experience. The system enables customers to browse products, manage cart and wishlist,
complete checkout, apply for installments, and track deliveries—all within web and mobile
environments. Each role (customer, seller, warehouse staff, warehouse manager, operations
manager, driver, cashier, support staff, and admin) experiences a tailored interface designed for
its operational responsibilities.

Feature Effectiveness:
One of the most significant features is the AI-powered shopping assistant, which provides
intelligent product discovery through Google Gemini with intent detection, catalog search, and
offline fallback. The hybrid recommendation engine—combining behavioral interaction events,
TF-IDF content similarity, and co-purchase analysis—delivers personalized product suggestions
through realtime and batch endpoints. Product reviews and customer feedback include TextBlob
sentiment analysis, supporting moderation workflows for support managers.

Another major feature is the comprehensive order management and fulfillment pipeline, where
customers browse a multilingual furniture catalog, manage shopping carts with promotion
discounts, and track orders through warehouse packing and delivery stages. Sellers mark orders
as preparing; warehouse staff verify and pack items; warehouse managers approve ready-for-
pickup status; operations managers assign drivers; and drivers complete pickup and delivery with
photo proof and GPS tracking. The in-store POS terminal enables cashiers to process walk-in
sales with immediate stock decrement and daily sales reporting.

Furthermore, integrating Stripe Payment Intents for secure payment processing ensured a



trustworthy payment system for online checkout and installment schedule payments, with server-
side amount validation and PCI-compliant card handling through Stripe Elements.

Project Impact:
FurniFlow stands out by offering a holistic solution tailored to furniture retail and e-commerce
operations. Unlike simple catalog websites, the platform unifies online shopping, warehouse
fulfillment, delivery coordination, in-store POS sales, installment financing, and customer
support in one secure, role-based environment. Users can shop, pay, track deliveries,
communicate with support agents via ticket chat, receive AI-assisted product recommendations,
and manage comprehensive profiles across web and mobile clients. The three-tier architecture
(React/Expo clients, FastAPI backend, PostgreSQL database) ensures consistent data and
functionality across all implementations.

Conclusions and Recommendations
In this section, we present a summary of the project outcomes along with suggestions for future
enhancements.

Summary
In summary, the FurniFlow platform successfully delivers an integrated furniture e-commerce
and retail operations environment tailored to modern market needs. By combining multi-role
user management, catalog and inventory control, warehouse fulfillment, delivery job
management, AI-powered shopping assistance, hybrid recommendations, installment financing,
POS sales, and secure Stripe payment processing, the system addresses multiple retail and
logistics challenges in a unified solution. The use of PostgreSQL, FastAPI, React, Expo React
Native, and Google Gemini ensured scalability, responsiveness, and real-time interactivity across
web and mobile platforms. JWT authentication, role-based access control, WebSocket chat for
tickets and deliveries, and comprehensive error handling further enhanced user trust and security.
Through overcoming technical and user-experience challenges, FurniFlow demonstrates its value
as a scalable and future-ready retail platform.

Future Works
To further improve the platform and expand its capabilities, the following future
enhancements are proposed:

 Push Notifications: Real-time mobile notifications for order updates, delivery status
changes, and promotional offers using Firebase Cloud Messaging or Expo Notifications.



 Advanced Route Optimization: Integrate turn-by-turn navigation and estimated
delivery time calculations for driver workflows.

 Enhanced AI Assistant: Expand Gemini integration with order-aware context, purchase
history summaries, and voice input support.

 Extended Localization: Add currency auto-detection and region-specific shipping rules
beyond the current USD/JOD/ILS support.

 Advanced Analytics Dashboard: Implement comprehensive business intelligence with
seller performance metrics, customer behavior analysis, and revenue optimization
insights.

 Persistent AI Chat History: Store AI assistant conversations in PostgreSQL for
continuity across sessions and analytics.

 Loyalty Program: Points-based reward system with discounts, special offers, and tier-
based benefits for frequent customers.

 Advanced Search: Implement full-text search with Elasticsearch or PostgreSQL full-text
indexing across multilingual product catalogs.
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