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0. Front Matter
U0.1 Cover

Product Name: AHBRENT Revenue Intelligence Platform (ARIP)

Version: 5.0.0

Document Stage: Draft / Active Iteration

Primary Audience: Founders, Product Managers, Engineering Leads, Data Scientists, Revenue
Managers, Operations Managers

Date: July 26, 2026

0.2 Version History & Revision Log
Version

Date

Author

Description of Changes

5.0.0

2026-07-26

AHBRENT Product Team

Initial V5 PRD Draft encompassing Front Matter and Executive Summary.

https://d7m.co/en/work/arip-v5?material=requirements#case-files
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0.3 Contributors & Stakeholders
CEO / Founder: Project Sponsor, Ultimate Approver

Head of Product: PRD Owner, Roadmap Management

Lead Data Scientist: AI Engine & Pricing Algorithm Owner

VP of Engineering: Architecture & System Delivery

Director of Revenue Management: Pricing Logic Subject Matter Expert (SME)

Head of Operations: Operations & Booking System SME

Legal Counsel: Compliance and Contractual Auditing (Saudi Arabia specific)

0.4 Acronyms
ADR: Average Daily Rate

API: Application Programming Interface

ARIP: AHBRENT Revenue Intelligence Platform

LOS: Length of Stay

OTA: Online Travel Agency (e.g., Airbnb, Booking.com)

PRD: Product Requirements Document

RevPAR: Revenue Per Available Room

RMS: Revenue Management System

STR: Short-Term Rental

0.5 Definitions
Rental Arbitrage: The business model of securing long-term leases on residential properties and
subletting them as furnished short-term rentals.

Dynamic Pricing: The automated adjustment of nightly rates based on supply, demand, seasonality, and
competitor algorithms.

Base Rate: The standard minimum rate for a property before any dynamic modifiers (seasonality, events,
demand) are applied.

0.6 References
Saudi Ministry of Tourism STR Regulations (2026)

AHBRENT Phase 1-12 Project Master Plan
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1. Executive Summary

1.1 Vision
To become the premier tech-driven STR operator and the definitive standard for rental revenue
management in Saudi Arabia, building a scalable ecosystem that maximizes yield without requiring
property ownership.

1.2 Mission
To maximize property rental yields through AI-driven pricing, flawless automated operations, and
premium guest experiences, seamlessly bridging the gap between traditional long-term real estate and
modern hospitality.

1.3 Elevator Pitch
AHBRENT Revenue Intelligence Platform (ARIP) V5 is a proprietary, enterprise-grade operating system
designed specifically for the rental arbitrage model. It replaces fragmented tools with a unified platform
that combines a highly advanced AI pricing engine, comprehensive channel management, automated
property operations, and deep market intelligence to systematically maximize RevPAR and streamline
scaling from 1 to 100+ units across Saudi Arabia.

1.4 Product Overview
ARIP V5 is a desktop-first, robust system encompassing a dynamic pricing engine (V5 AI), operations
automation, financial tracking, and market intelligence. It ingests market data, competitor pricing, and
local event schedules to autonomously adjust daily rates across all connected OTAs (Airbnb,
Booking.com, Direct Web), while simultaneously managing automated guest communication, cleaning
schedules, and maintenance tasks.

1.5 Market Opportunity
Saudi Arabia is experiencing a rapid expansion in domestic and international tourism, driven by Vision
2030 initiatives (e.g., NEOM, Riyadh Season, AlUla). Traditional hospitality cannot scale fast enough to
meet nuanced demands (large families, medical tourists, long-stay corporate relocations). The rental
arbitrage model, powered by an enterprise-grade RMS, captures this overflow by offering premium, hotel-
quality residential stays with highly optimized pricing.

1.6 Problem Statement
Scaling a rental arbitrage business beyond 5 units relies heavily on human intervention, leading to
suboptimal pricing (leaving money on the table), operational bottlenecks (missed cleanings, poor guest
communication), and fragmented data (using multiple SaaS tools that don't talk to each other).
Furthermore, generic pricing tools do not account for hyper-local Saudi market nuances (e.g., Ramadan,
Eid, local festivals).

1.7 Solution
A centralized, monolithic-yet-modular platform (ARIP) that serves as the "brain" of the AHBRENT
operation.
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For Revenue: The V5 Pricing Engine analyzes 50+ variables to update prices dynamically.

For Operations: Automated SOP execution for cleaning and guest messaging.

For Growth: Real-time financial dashboards and property acquisition calculators to validate new leases
before signing.

1.8 Business Goals
Operational Efficiency: Reduce manual intervention in pricing and guest communication by 90%.

Scalability: Support the onboarding and management of up to 500 units without a linear increase in
administrative headcount.

1.9 Success Metrics (KPIs)
Occupancy Rate: Target consistently > 70% annualized.

RevPAR (Revenue Per Available Room): Primary metric for financial health.

System Uptime: 99.9% availability for API connections to OTAs.

1.10 Risks & Mitigation
Risk: Regulatory changes banning or heavily taxing STRs.

Mitigation: Legal module to track compliance and tourism licenses; ability to pivot to mid-term (monthly)
corporate rentals.

Risk: Lease terminations by landlords.

Mitigation: Ironclad legal templates built into the system workflow, ensuring commercial sub-lease rights
are verified.

Risk: API Rate Limits or disconnects from Airbnb/Booking.com.

Mitigation: Robust queueing system, fallback caching, and error alerting in the DevOps module.

1.11 Assumptions
Target properties have access to reliable fiber internet and allow smart lock installations.

Saudi local APIs (for identity verification or tourism data) will be accessible.

1.12 Constraints
Platform: Must be built as a robust desktop application (e.g., C# .NET 8 / WPF) or a highly secure web
application capable of handling complex UI data grids.

Compliance: Must adhere strictly to Saudi PDPL (Personal Data Protection Law) regarding guest
information.
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1.13 Future Vision (V6+)
Integration with IoT devices (smart thermostats, noise monitors, leak detectors) directly into the ARIP
dashboard.

Autonomous negotiation bots for direct bookings.

Franchising the ARIP software to other rental arbitrage operators as a SaaS product.

2. Product Strategy

2.1 Market Analysis

2.1.4 Industry Trends
Blurring Lines: Convergence of hospitality and residential real estate (e.g., branded residences, apart-
hotels).

Automation Standard: Guests now expect frictionless, tech-enabled stays (smart locks, digital
guidebooks, 24/7 automated messaging).

Data-Driven Yield: Move from static seasonal pricing to algorithmic daily pricing based on hyper-local
demand compression.

2.1.5 Hospitality & STR Market Context
Traditional hotels in KSA are often rigid and highly priced during peak seasons (e.g., Riyadh Season).
The STR market offers a compelling alternative for large Saudi families, corporate relocations, and
medical tourists who require kitchens, multiple bedrooms, and extended-stay amenities.

2.1.6 The Saudi & Regional Market (Riyadh, Jeddah, Abha)
Riyadh: High corporate demand, massive event-driven compression (Riyadh Season, LEAP, F1), strong
winter seasonality.

Jeddah: Leisure and religious tourism transit hub, strong summer and weekend demand.

Abha/South: Extreme peak during the summer months due to cooler climates, requiring aggressive
seasonal pricing strategies.

ARIP V5 Customization: Generic RMS platforms fail to account for Hijri calendar shifts (Ramadan, Hajj)
and localized Saudi school holidays. ARIP V5 is built to natively ingest these regional nuances.

2.2 Competitor Analysis
The landscape is fragmented into three categories. ARIP V5 aims to internalize and unify these functions.

2.2.1 Online Travel Agencies (OTAs)
Airbnb & Booking.com: The primary distribution channels. They offer built-in "Smart Pricing," but their
algorithms optimize for occupancy and booking volume (to maximize their commission), not the host's
RevPAR.
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ARIP Strategy: Override OTA pricing via API to prioritize AHBRENT's profit margins over simple
occupancy.

2.2.2 Revenue Management Systems (RMS)
Beyond Pricing, Wheelhouse, PriceLabs: Powerful global tools. However, they lack deep insight into
Saudi-specific macro-events (outside of major holidays) and do not natively calculate the fixed costs of a
rental arbitrage model (e.g., calculating pricing floors based on specific annual lease amortizations).

ARIP Strategy: Build a proprietary engine that factors in the exact unit economics of our leases, ensuring
we never price below our break-even margin unless strategically dumping distressed inventory.

2.3 SWOT Analysis
Area

Analysis

Strengths

Proprietary V5 AI pricing engine tailored to KSA; unified ecosystem (no fragmented SaaS apps); deep
integration of operational SOPs and financial metrics; high-quality brand standards.

Weaknesses

High upfront software development and maintenance costs; initial reliance on major OTAs for distribution
before direct booking SEO matures.

Opportunities

KSA Vision 2030 tourism boom; underserved corporate long-stay market; potential to eventually license
ARIP to other operators in the GCC.

Threats

Unpredictable shifts in OTA search algorithms; sudden regulatory changes regarding STRs in Saudi
municipalities; aggressive rate-cutting by new, unsophisticated local hosts.

2.4 Porter's Five Forces
Threat of New Entrants (High): The barrier to entry for a single-unit Airbnb host is low. Mitigation: ARIP
V5 creates an insurmountable technological and operational barrier at scale.

Bargaining Power of Suppliers (Medium): Landlords could raise rents or refuse commercial subleases.
Mitigation: ARIP's Financial Module calculates maximum viable rent offers to ensure profitable
acquisitions.

Bargaining Power of Buyers (Medium): Guests have many choices on Airbnb. Mitigation: Premium
branding, consistent quality, and dynamic pricing to capture demand curves accurately.

Threat of Substitutes (High): Hotels, serviced apartments, and long-term rentals. Mitigation: Offering
hybrid value—hotel amenities with residential space at a highly optimized price point.
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Competitive Rivalry (Medium to High): Increasing number of professional operators. Mitigation: ARIP V5's
market intelligence scraper acts faster than human operators to adjust prices hourly based on competitor
movements.

2.5 Business Model
AHBRENT operates on a Tech-Enabled Rental Arbitrage Model:

Acquisition: Lease prime residential real estate on fixed annual contracts.

Value Add: Furnish, design, and brand the units to AHBRENT standards (Capital Expenditure).

Monetization: List units across multiple channels (Airbnb, Booking.com, Direct Web).

Optimization: ARIP V5 dynamically adjusts nightly rates to maximize RevPAR.

Margin: Profit is the delta between the optimized gross booking revenue and the fixed lease + operational
costs.

2.6 Revenue Streams
Primary: Nightly accommodation rates (via OTAs and Direct Bookings).

Secondary (Extended Stay): Corporate housing, medical tourism, relocation contracts (1-6 month leases
during low seasons).

Tertiary (Upsells managed by ARIP V5):

Early check-in / Late check-out fees.

Mid-stay cleaning services.

Concierge packages (Airport transfer, grocery pre-stocking, romantic setups).

2.7 Pricing Strategy
ARIP V5 employs an Algorithmic Dynamic Pricing Strategy:

Methodology: Base Rate × (Seasonality + Local Events + Day of Week + Lead Time) + Competitor Index
Adjustment.

Floor Pricing: ARIP automatically sets hard floors based on the specific property's amortized lease and
operational costs, preventing loss-making bookings.

2.8 Expansion Strategy
Phase 1 (Proof of Concept): 1-10 units in a single high-demand city (e.g., Riyadh) to train the ARIP V5 AI
models and perfect operational SOPs.

Phase 2 (City Dominance): Scale to 50+ units within the primary city, utilizing regional clustering for
efficient housekeeping and maintenance routes.

Phase 3 (Geographic Expansion): Deploy to secondary markets (Jeddah, Eastern Province). ARIP
handles the complexity of different regional seasonalities simultaneously.
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Phase 4 (Enterprise Scale): 500+ units nationwide, driven by programmatic property acquisition (ARIP
identifying profitable neighborhoods automatically).

2.9 Exit Strategy
While the primary goal is cash-flow generation and operational dominance, potential long-term liquidity
events include:

Acquisition: Being acquired by a major global hospitality brand or regional real estate developer looking
for a turnkey, tech-driven STR portfolio in KSA.

SaaS Spin-off: Packaging the ARIP V5 software itself and licensing it to other STR operators globally as
a premium B2B SaaS product.

IPO: Public listing on the Saudi parallel market (Nomu) as a high-growth PropTech/TravelTech entity.

3. User Research

3.1 Overview
The AHBRENT Revenue Intelligence Platform (ARIP) V5 is designed for a multi-disciplinary internal team
operating a tech-enabled rental arbitrage business. Understanding the distinct workflows of each user
type is critical, as ARIP V5 aims to consolidate tasks that previously required 3-5 separate SaaS
products.

3.2 Personas

3.2.1 The Revenue Manager (Primary User)
Name: Tariq

Role: Maximizes portfolio RevPAR and manages the pricing strategy.

Pain Points: Constantly switching between OTA dashboards and generic pricing tools; manual calculation
of break-even floors based on lease costs; generic tools missing localized Saudi holidays (Hijri calendar).

Needs from ARIP: Deep visibility into market compression, algorithmic recommendations with explainable
AI (why a price changed), and bulk-override capabilities.

3.2.2 The Operations / Property Manager
Name: Sara

Role: Ensures units are clean, maintained, and guest-ready.

Goals: 0% missed cleans; maintain 4.9+ star review average; resolve maintenance tickets within 4 hours.

Pain Points: Housekeepers missing schedules due to last-minute bookings; fragmented communication
between WhatsApp, Slack, and Airbnb messages.

Needs from ARIP: A unified calendar showing booking gaps for deep cleans, automated task generation,
and a centralized guest inbox.
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3.2.3 The Guest Support Agent
Name: Fatima

Role: First line of communication for guests.

Goals: Under 5-minute response time; high conversion rate on direct booking inquiries.

Pain Points: Logging into multiple OTAs to answer messages; answering the same WiFi/parking
questions repeatedly.

Needs from ARIP: Unified inbox, AI-drafted response suggestions, and automated scheduled messages
(check-in, check-out).

3.2.4 The Field Staff (Cleaner / Maintenance)
Name: Raj

Role: Executes physical tasks at the properties.

Goals: Complete tasks efficiently; report damages accurately.

Pain Points: Not knowing when a guest has actually checked out; losing track of task priorities.

Needs from ARIP: A simplified mobile-friendly view (or companion web-app) to view daily tasks, check off
SOPs, and upload inspection photos directly to the unit's profile.

3.2.5 The Finance / Admin Lead
Name: Khalid

Role: Tracks profitability, handles payroll, and ensures rent is paid to landlords.

Goals: Accurate P&L per unit; quick month-end reconciliation.

Pain Points: Reconciling OTA payouts against cleaning fees and utility bills in complex Excel sheets.

Needs from ARIP: Automated financial tracking, clear dashboards showing Revenue vs. Fixed Lease
Costs, and exportable data for Saudi VAT compliance.

3.3 Journey Maps (Core Workflows)

3.3.1 The "Price Adjustment" Journey
Trigger: ARIP V5 Market Scraper detects a massive spike in searches for a specific weekend in Jeddah
(F1 weekend).

Review: Tariq (Revenue Manager) receives an alert, views the "Confidence Score" and reasoning in the
ARIP dashboard.

Execution: Tariq clicks "Approve," and ARIP instantly pushes the new rates via API to Airbnb,
Booking.com, and the Direct Website.
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3.3.2 The "Unit Turnaround" Journey
Trigger: Guest checks out at 11:00 AM. Smart lock registers door locked.

Action: ARIP automatically changes the unit status to "Dirty" and sends a notification to Raj (Cleaner).

Execution: Raj completes the 40-point cleaning SOP in the mobile UI and uploads photos.

Resolution: Unit status updates to "Ready." Sara (Ops Manager) is notified, and the automated "Early
Check-in" upsell is offered to the incoming guest.

3.4 Jobs to be Done (JTBD)
When managing a portfolio of 50+ leased units, I want to rely on localized algorithmic pricing so I can
ensure I never price below my fixed-cost floor while maximizing upside during peak seasons.

When a guest books a last-minute stay, I want to automatically dispatch a cleaning and access-code
workflow so I can provide a frictionless hotel-like experience without waking up my staff.

When evaluating a new property for lease, I want to input the requested annual rent into the system so I
can instantly see the forecasted RevPAR and Go/No-Go recommendation.

3.5 Pain Points & Opportunities
Pain Point (Current State)

Opportunity (ARIP V5 Solution)

Data Silos: Pricing engine doesn't know the exact lease cost of the unit.

Integrated Economics: ARIP knows exactly what the rent and utility costs are, setting dynamic price floors
automatically.

Cultural Blindspots: Global tools miss local context like Ramadan pacing or localized school breaks.

Hyper-Local AI: Train the engine specifically on Saudi municipal data, local event calendars, and Hijri
shifts.

4. Product Architecture

4.1 High-Level Architecture Overview
ARIP V5 follows a Cloud-Connected Rich Client architecture. To support complex data grids, high-speed
calendar manipulations, and robust offline-capable local processing, the primary staff interface is a
Desktop Application (WPF / .NET 8). This client communicates via secure APIs with a scalable Cloud
Microservices Backend hosted within Saudi Arabia to comply with data residency laws.

4.2 Core Architecture Diagram (Conceptual)

graph TD
    %% Client Layer
    subgraph Client [Client Layer]
        Desktop[ARIP V5 Desktop App WPF/.NET]
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        MobileWeb[Mobile Web App for Cleaners]
    end

    %% API Gateway
    Gateway[API Gateway / Load Balancer]
    
    %% Microservices
    subgraph Microservices [Cloud Backend .NET / Node.js]
        Auth[Identity & Auth Service]
        PropManage[Property Management Service]
        PricingAI[V5 AI Pricing Engine]
        ChannelSync[Channel Manager / Sync]
        Ops[Operations & Messaging Service]
        MarketIntel[Market Intelligence Scraper]
    end

    %% Databases
    subgraph Data Layer [Data & Caching]
        MainDB[(Primary SQL DB PostgreSQL)]
        TimeSeries[(Time-Series DB TimescaleDB)]
        Redis[(Redis Cache)]
        BlobStorage[(Object Storage S3/Azure)]
    end

    %% External APIs
    subgraph External [External APIs]
        OTA[OTAs Airbnb, Booking]
        SmartLocks[Smart Lock APIs]
        Payment[Payment Gateways HyperPay]
    end

    %% Connections
    Client --> Gateway
    Gateway --> Auth
    Gateway --> PropManage
    Gateway --> PricingAI
    Gateway --> ChannelSync
    Gateway --> Ops
    
    PricingAI <--> TimeSeries
    MarketIntel --> TimeSeries
    
    PropManage <--> MainDB
    Ops <--> MainDB
    Auth <--> MainDB
    
    Gateway <--> Redis
    PropManage --> BlobStorage
    
    ChannelSync <--> OTA
    Ops <--> SmartLocks
    Ops <--> Payment

4.3 Microservices Definition
Identity & Auth Service: Handles user login, RBAC (Role-Based Access Control), JWT token generation,
and MFA.
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Property Management Service (PMS Core): The source of truth for property metadata, amenities, lease
details, and fixed costs.

V5 AI Pricing Engine: The computational heart of the platform. Ingests base rates, applies modifier
algorithms (seasonality, events, demand), and generates the optimized daily rate grid.

Channel Manager (Sync) Service: Handles bi-directional sync with OTAs via official APIs (or iCal
fallbacks). Pushes rates/availability and pulls incoming reservations.

Operations & Messaging Service: Manages the unified inbox, automated guest messaging, task
generation (cleaning/maintenance), and smart-lock code provisioning.

Market Intelligence Scraper: A background service that ethically aggregates public competitor data, OTA
search volumes, and event calendars to feed the AI Pricing Engine.

4.4 Technology Stack
Frontend (Main HQ Client): C# .NET 8, WPF (Windows Presentation Foundation) with a modern Fluent
UI design system (e.g., MahApps.Metro or WinUI 3 elements).

Frontend (Field Staff): React.js Progressive Web App (PWA) optimized for mobile browsers.

Backend APIs: C# ASP.NET Core 8 Web API.

Database (Relational): PostgreSQL (Handles users, properties, reservations, financial ledgers).

Database (Time-Series): TimescaleDB (Optimized for storing millions of historical pricing points and
market scraper data).

Caching: Redis (For fast retrieval of current pricing grids and API rate-limit management).

Hosting / Infrastructure: Azure Saudi Arabia Central (Riyadh) or Google Cloud Dammam to ensure ultra-
low latency and strict compliance with the Personal Data Protection Law (PDPL).

4.5 Data & Infrastructure Flow

4.5.1 Caching Strategy
Due to the heavy read-volume from the calendar interface and OTA syncs, the entire 365-day pricing grid
for the portfolio is cached in Redis. When the Pricing AI recalculates a rate, it updates the persistent SQL
database and flushes the specific property's Redis cache key.

4.5.2 Queue Processing (Message Broker)
RabbitMQ or Azure Service Bus will be utilized for asynchronous tasks.

Example: When a booking arrives from Airbnb, the Channel Manager publishes a BookingReceived
event. The Operations Service consumes this to schedule a cleaning and draft a welcome message,
while the Pricing Engine consumes it to recalculate the "occupancy compression" for that date.

4.6 Security & Compliance
Data Residency: All databases and backups must physically reside within the Kingdom of Saudi Arabia.
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PDPL Compliance: Guest Personally Identifiable Information (PII) such as passport photos and contact
details will be encrypted at rest (AES-256) and automatically scrubbed/anonymized based on legal
retention limits.

API Security: All microservices sit behind an API Gateway enforcing rate limits, IP whitelisting for the
desktop client, and JWT validation.

Audit Trails: Every manual override of a price or change to a reservation is logged with a timestamp and
User ID in an immutable audit table.

4.7 DevOps & CI/CD
Version Control: Git repository (GitHub/GitLab) with branch-protection rules.

CI/CD Pipelines: Automated testing (Unit, Integration) on every Pull Request.

Release Management: The backend deployed via Kubernetes (K8s) or Azure Container Apps for
seamless auto-scaling during high-traffic events. The desktop app deployed via MSIX app attach or auto-
updating ClickOnce/Squirrel installer.

5. Property Management Module

5.1 Overview
The Property Management Module is the operational Source of Truth for ARIP V5. Unlike standard
Property Management Systems (PMS) that merely track listings, ARIP's module is designed explicitly for
the rental arbitrage model. It tightly couples the physical property attributes with the financial realities of
the underlying lease, feeding vital cost-floor data directly to the Pricing Engine.

5.2 Property Core (CRUD)
The base entity in the system is a "Property" (a distinct rentable unit).

Creation & Onboarding: Structured wizard to onboard a new property, ensuring zero incomplete profiles.

Basic Details: Internal Name, Public Title, Description, exact coordinates (Lat/Lng), full address, and zone
designation (e.g., "North Riyadh - Al Malqa").

Capacity Management: Max guests, number of bedrooms, bed types (King, Queen, Twin, Sofa Bed), and
number of bathrooms.

Availability Status: Active, Inactive, Onboarding, Maintenance Hold, Legal Hold.

5.3 Rich Media & Documents
Photos: High-resolution image hosting. Includes tagging (e.g., "Living Room," "View") and sequencing for
OTA API sync.

Documents Vault: Secure storage for legal documents essential to the arbitrage model.

Upload and version control for: Sub-lease agreements, Owner approvals, Municipality permits, Ministry of
Tourism STR licenses.

Alerts: Automated 60-day expiry warnings for licenses and lease renewals.
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5.4 Configuration & Economics
Amenities: Boolean toggles and details for 150+ standardized amenities (mapped to Airbnb/Booking.com
taxonomies).

Utilities Tracking: Fields to capture average monthly fixed costs (Internet, HOA fees, average
electricity/water) to calculate the daily break-even rate.

House Rules: Standardized rules (No parties, No smoking, Quiet hours) pushed directly to OTAs.

Custom Fees: Definition of cleaning fees, late checkout fees, extra guest fees, and security deposits.

5.5 Portfolio Structure & Hierarchy
To support regional scaling (500+ units), properties must be logically grouped:

Buildings / Complexes: Grouping multiple arbitrary units located in the same physical building (crucial for
optimizing cleaning routes and sharing building-level amenities like pools or gyms).

Unit Types vs. Room Types: Distinction between full apartments (entire place) and individual room rentals
(if the model expands).

Zones / Clusters: Grouping by neighborhood for localized pricing strategies and dispatching zone-specific
maintenance teams.

5.6 Stakeholder & Contract Management
Since AHBRENT does not own the real estate, managing the relationship with the actual asset owner is
critical.

5.6.1 Owners (Landlords)
Profiles: Contact details, preferred communication channels, and bank details for rent disbursement.

Owner Portal (Optional Phase 2): A restricted view where landlords can see how beautifully their property
is being maintained (without seeing the arbitrage profit margins).

5.6.2 Contracts & Leases
Lease Ledger: Digitized representation of the lease agreement.

Data Fields: Annual rent amount, payment schedule (e.g., bi-annual, quarterly), start date, end date,
penalty clauses, and security deposit held by the landlord.

Integration with Pricing: The lease ledger automatically divides the annual rent + amortized furniture
setup costs by 365. This outputs the Absolute Daily Cost Floor, which is hard-coded into the Pricing
Engine to prevent loss-making reservations.

5.6.3 Insurance & Compliance
Insurance Tracking: Policy numbers, coverage limits, and expiration dates for commercial liability and
property damage insurance per unit.
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Regulatory Compliance: Tax IDs, VAT registration numbers linked to specific units, and integration hooks
for automated guest reporting to local authorities (if mandated by the Saudi government).

6. Pricing Engine V5

6.1 Pricing Philosophy & Revenue Strategy
The core philosophy of ARIP V5 is Yield Optimization over Pure Occupancy. ARIP recognizes that in the
STR arbitrage model, high occupancy at low rates accelerates furniture depreciation and increases
operational overhead. The engine seeks the optimal intersection of price and demand to maximize Gross
Operating Profit (GOP).

Formula Architecture:

$$Final Price = (Base Rate \times M_{season} \times M_{demand} \times M_{events} \times M_{pacing})
+ Adjustments$$

(Where $M$ represents specific multipliers calculated by the sub-engines).

6.2 Base Rate Management
Dynamic Base Rates: Rather than a static annual number, the Base Rate fluctuates weekly based on
trailing 30-day portfolio performance and broader market macroeconomic indicators.

Floor and Ceiling Pricing:

Absolute Floor: Derived dynamically from the Property Management Module (Lease Cost/365 + Daily
OpEx).

Strategic Floor: The minimum price allowed by the Revenue Manager for a specific season.

Ceiling: The maximum cap to prevent price-gouging algorithms from causing OTA search suppression.

6.3 Demand Engine
Analyzes forward-looking market demand to apply upward or downward pressure on the Base Rate.

Search Demand: Ingests OTA search volume data for specific dates in specific Saudi cities.

Booking Pace: Measures how quickly dates are being booked compared to historical averages for the
same lead time.

Competitor Occupancy: Aggregates the calendar availability of a curated comp-set (similar units within a
2km radius).

AI Forecast & Demand Score: Synthesizes the above into a daily normalized Demand Score (0 to 100).

6.4 Occupancy Engine
Applies modifiers based on AHBRENT's internal inventory status.

Property Occupancy: If a specific unit is 90% booked for the month, remaining days receive a premium
multiplier.
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Portfolio Occupancy: If the entire Riyadh portfolio is heavily booked, rates are universally increased to
capitalize on internal scarcity.

Market Occupancy: Evaluates macro-level city occupancy to adjust macro-level pricing.

6.5 Season Engine (Saudi Contextualized)
Traditional RMS tools fail in the GCC because they rely heavily on the Gregorian calendar. ARIP V5
natively maps Hijri shifts.

Monthly/Quarterly: Standard climatic seasonality (e.g., Abha summer peaks, Riyadh winter peaks).

Hijri Calendar & Religious Events: Dynamic algorithms to track and price compressions for Ramadan
(specifically the last 10 days), Eid al-Fitr, and Eid al-Adha, adjusting automatically as these shift forward
~11 days annually.

School Holidays: Ingestion of the Saudi Ministry of Education academic calendar to price up during mid-
term and end-of-term breaks.

6.6 Modifiers & Rules Engine
Weekend Engine: Custom definition of weekends (Thursday/Friday vs. Friday/Saturday) depending on
the target demographic (domestic vs. international).

Lead Time Engine:

Early Bird: Discounts for bookings > 90 days out to secure baseline occupancy.

Last Minute: Dynamic discounting (or premium charging, depending on city status) for bookings within 48
hours.

Gap Night Optimizer: Automatically drops the price of 1-night or 2-night "orphan" gaps between longer
bookings to ensure a 100% fill rate, while temporarily overriding Minimum Stay restrictions.

6.7 Quality & Listing Optimizers
Prices are adjusted based on the individual listing's health metrics.

Review Score Impact: Listings that recently dropped below a 4.7 average receive a temporary automatic
price reduction to incentivize bookings and quickly acquire new 5-star reviews to repair the OTA ranking.

Conversion Score: If a property receives high views but low conversions on Airbnb, the engine detects
the friction and slightly lowers the price until the conversion rate normalizes.

6.8 AI Optimization & Controls
Revenue Optimizer: The overarching AI that runs continuous A/B testing on pricing strategies for similar
units in the same building.

Simulation & Scenario Planning: Revenue Managers can run "What-If" simulations. (e.g., "What if Riyadh
Season is delayed by 2 weeks? How does that affect our Q4 revenue projection?").

Manual Overrides: Human operators can select single days, date ranges, or specific seasons and apply
hard overrides (fixed price or percentage change). Overrides are audited and tracked for performance
against what the AI would have charged.



17D7M.CO

7. AI Engine

7.1 Overview
The AI Engine is the predictive and analytical brain behind ARIP V5. While the Pricing Engine (Section 6)
executes the final pricing formulas, the AI Engine generates the underlying multipliers, confidence
scores, and strategic recommendations. It transitions ARIP from a "rule-based" system to a "learning-
based" system.

7.2 Core Predictive Models
Revenue Prediction (Predictive LTV): Forecasts the total revenue a specific unit will generate over the
next 30, 90, and 365 days based on current market trajectories.

Occupancy Prediction: Predicts the probability of a unit being booked on any given future date. If the
probability drops below a threshold (e.g., 40%), it triggers a defensive pricing strategy.

7.3 Detection & Intelligence Models
Event & Trend Detection: Uses NLP (Natural Language Processing) on local Saudi news, Twitter (X)
trends, and event APIs to detect unannounced demand spikes (e.g., a surprise concert announcement in
AlUla or a new business conference in Riyadh).

Anomaly Detection: Monitors daily booking patterns. If a sudden surge of bookings happens for a random
Tuesday three months from now, the AI immediately halts auto-approvals, spikes the price, and alerts a
Revenue Manager to investigate the anomaly.

Risk & Opportunity Detection:

Risk: Alerts if a specific unit's conversion rate suddenly plummets despite high views (indicating a
potential bad review or newly listed cheaper competitor).

Opportunity: Identifies dates where competitor inventory is depleting faster than ours, recommending a
price hike.

7.4 Portfolio Optimization
Cross-Cannibalization Prevention: Ensures that if AHBRENT has 10 units in the same building, they do
not compete in a "race to the bottom" against each other. The AI orchestrates a tiered pricing strategy
(e.g., pricing 3 units aggressively to secure base occupancy, and pricing 7 units at a premium for late-
booking margin).

7.5 Explainability & Transparency (XAI)
A critical requirement for enterprise adoption is trust. Revenue Managers will not blindly follow a "black
box" AI.

Explainable AI (XAI) Waterfall: Every AI recommendation includes a human-readable breakdown.

Confidence Score: Every suggested action carries a confidence score (0-100%).

High Confidence (>85%): System auto-executes the price change.
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Low Confidence (<84%): System generates a "Recommendation" for human review.

7.6 Learning & MLOps
Feedback Loop: When a human Revenue Manager overrides an AI price suggestion, the AI logs the
context, monitors the outcome, and updates its future weights (Reinforcement Learning from Human
Feedback - RLHF).

Model Management: Continuous A/B testing of pricing algorithms (e.g., Champion Model vs. Challenger
Model) on segmented portions of the portfolio.

8. Market Intelligence

8.1 Overview
The Market Intelligence module is the data-ingestion pipeline for ARIP V5. It acts as the platform's "eyes
and ears," systematically monitoring the external environment—from OTA competitor listings to macro-
level flight data into Saudi Arabia.

8.2 Competitor Scraper & Analysis
Ethical, rate-limited scraping and API ingestion to monitor the local competitive set (Comp-Set).

Channel Ingestion: Primary monitoring of Airbnb, Booking.com, and Agoda.

Price Tracking: Daily snapshots of competitor future pricing for the next 365 days.

Occupancy Estimation: Analyzing calendar blockages to estimate competitor occupancy rates
(differentiating between unbookable/blocked days and actual booked days via heuristic algorithms).

Calendar Comparison: Visual overlay comparing AHBRENT's available inventory against the aggregate
available inventory of a defined Comp-Set radius (e.g., a 2km radius in Al Malqa, Riyadh).

8.3 Macro-Demand Indicators
Flight Tracking Data: Integration with aviation APIs (e.g., OAG or FlightAware) to track incoming
passenger volume to RUH, JED, and DMM airports. A 20% spike in inbound flights for a specific week
acts as a leading indicator for STR demand.

Search Velocity (OTA Demand): Tracking how many people are searching for specific Saudi cities on
major platforms (via proxy APIs and SEO trend tools) relative to historical baselines.

8.4 Event & Calendar Intelligence
Event Detection System: Automated ingestion of:

Official Government Event Calendars (e.g., General Entertainment Authority, Riyadh Season, Jeddah
Calendar).

Major Conferences & Exhibitions (e.g., LEAP, Cityscape, Future Investment Initiative).

Concerts and Sporting Events (e.g., F1 Saudi Arabian Grand Prix, WWE, boxing matches).
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Hijri/Islamic Calendar Native Engine: Hardcoded tracking of shifting Islamic events, automatically
calculating the ~11-day regression every Gregorian year for Ramadan, Eid al-Fitr, Eid al-Adha, and the
Hajj season (crucial for Jeddah transit demand).

8.5 Environmental Context
Weather Integration: Syncs with weather APIs.

Use Case: If extreme heat is forecasted in Riyadh, the AI might lower prices slightly to maintain demand,
while simultaneously raising prices in Abha (a cooler summer destination).

Operations Sync: Automatically alerts maintenance teams to check AC units before a heatwave, or warns
guests about sandstorms.

News & Sentiment Analysis: Basic keyword monitoring for the specific neighborhoods AHBRENT
operates in (e.g., detecting road closures or municipality infrastructure projects that could cause noise
complaints).

8.6 Supply vs. Demand Analysis
Market Saturation Index: A daily calculated metric showing the ratio of active guest searches (Demand) to
available STR units (Supply) in a specific zone. When Demand significantly outpaces Supply, ARIP
triggers a "Market Compression" multiplier to universally raise rates.

9. Forecasting Module

9.1 Overview
The Forecasting Module translates the AI Engine's predictions and the Property Management Module's
cost structures into actionable financial models. Because the rental arbitrage model relies on fixed annual
lease liabilities, highly accurate forecasting is essential to guarantee liquidity and project future capital
requirements for expansion.

9.2 Core Hospitality Forecasts
ARIP V5 generates daily, monthly, and annual forward-looking projections up to 18 months into the
future.

Occupancy Forecast: Predicted percentage of nights sold vs. available nights.

ADR Forecast (Average Daily Rate): The anticipated average revenue per booked night.

RevPAR Forecast (Revenue Per Available Room): The primary health metric, multiplying ADR by
forecasted Occupancy.

Revenue Forecast: Total top-line gross booking value projected per unit, cluster, and total portfolio.

9.3 Financial & Cash Flow Modeling
Unlike standard RMS platforms, ARIP natively understands AHBRENT's cost structures.

Profit Forecast (EBITDA level): Calculates projected Gross Revenue minus OTA commissions,
forecasted cleaning costs, utility estimates, and the hard fixed lease costs.
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Cash Flow Forecast: Tracks cash-in (guest payouts) vs. cash-out (quarterly or bi-annual landlord lease
payments). Warns the finance team if a specific quarter is projected to have negative cash flow despite
overall annual profitability.

Capital Recoupment Tracking: Tracks the timeline for each unit to pay back its initial setup CapEx
(furniture, design, licensing).

9.4 Advanced Analytics & Scenario Planning
What-If Analysis & Scenario Builder: Allows Revenue Managers to build isolated hypothetical scenarios:

Scenario A: What if Riyadh Season is canceled?

Scenario B: What if we drop our minimum stay requirement from 2 nights to 1 night during August?

Output: The module calculates the delta in projected revenue and wear-and-tear costs.

9.5 Reporting Automation
Monthly Forecast Roll-Ups: Automated generation of PDF/Excel packets on the 1st of every month for
the executive team, comparing the 90-day forward forecast against the actual budget goals.

10. Calendar System (The Master Grid)

10.1 Overview
The Calendar System is the primary User Interface (UI) for the daily operations of AHBRENT. It is a
highly responsive, multi-layered "Master Grid" designed to handle the complexity of hundreds of units
simultaneously. It allows different personas (Revenue, Operations, Maintenance) to filter the exact view
they need without overwhelming them with data.

10.2 View Modes & Navigation
Year View: Macro-level view for 365-day pacing, major season tracking, and identifying long-term open
blocks.

Month View: The standard view for operations, visualizing 30-day occupancy, blockages, and pricing
trends.

Week & Day Views: Hyper-granular views primarily used by dispatchers for tracking cleaning schedules,
early check-ins, and late check-outs down to the hour.

Infinite Scroll & Virtualization: The UI must employ data virtualization to ensure scrolling through 500
properties over 365 days remains perfectly smooth (60fps) without crashing the browser or desktop app.

10.3 Persona-Specific Calendars
Pricing Calendar (Revenue Manager): Displays the daily base price, final price, minimum stay rules, and
AI confidence scores. Clicking a cell opens the "Explainable AI" pricing waterfall.

Occupancy Calendar (Executive): A simplified grid showing Booked, Available, and Blocked statuses.
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Cleaning & Maintenance Calendar (Operations): Overlays scheduled cleans, maintenance tickets, and
inspection periods. Highlights overlapping turnarounds (e.g., 5 units checking out on the same day in the
same building).

Booking Calendar (Support Agent): Highlights guest names, VIP status, and payment collection status.

10.4 Visual Overlays & Data Layers
Users can toggle "Layers" on and off on top of the base calendar grid:

Heat Maps: Color-codes the pricing or occupancy grid.

Red/Hot: High market demand, high prices.

Blue/Cold: Low demand, distressed inventory requiring intervention.

Event Calendar Overlay: Displays localized Saudi events directly above the dates (e.g., an icon
indicating "F1 Weekend" spans across a Friday-Sunday column).

Weather Overlay: Shows forecasted extreme weather (heatwaves, sandstorms) over the next 14 days,
alerting operations to potential AC strain.

Competitor Overlay: A thin bar at the bottom of a cell showing the neighborhood's average competitor
price for that day.

10.5 Interactions & Bulk Actions
Drag-and-Drop Modifications: Click and drag across multiple days to apply a bulk manual price override,
change minimum stay rules, or block dates for deep cleaning.

Smart Selections: Option to select "All unbooked Weekends in November" or "All orphan gap nights in
Unit X" to apply targeted strategies in two clicks.

11. Operations Module

11.1 Overview
The Operations Module transforms ARIP V5 from a passive pricing tool into an active execution engine. It
automates the day-to-day physical and digital logistics required to run a scalable rental arbitrage
business. The primary goal is to achieve a "Zero-Touch" guest journey while maintaining 5-star quality
control through an intelligent Standard Operating Procedure (SOP) Engine.

11.2 Guest Lifecycle & Automation
The system maps to the entire guest journey, automating touchpoints to reduce support overhead.

Unified Inbox: Centralizes messages from Airbnb, Booking.com, Agoda, and direct WhatsApp into a
single thread per reservation. Features AI-drafted reply suggestions for agents.

Trigger-Based Messaging:

Booking Confirmation: Instant thank-you message and request for ID verification (if required).

Pre-Arrival (48 hrs): Digital guidebook link, parking instructions, and exact coordinates.
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Check-in (Day of): Automated delivery of the smart lock code exactly 2 hours before check-in time.

Mid-Stay Check-in: Automated message asking "How is your stay?" to proactively catch negative
reviews.

Check-out (Morning of): Departure checklist and automated upsell for late checkout if the calendar
permits.

11.3 Smart Lock & Access Management
API Integrations: Native integrations with major smart lock providers (e.g., TT-Lock, Yale, Nuki, August).

Dynamic Provisioning: ARIP automatically generates a unique time-bound PIN (usually the last 4 digits of
the guest's phone number) that activates at check-in time and deactivates at check-out time.

Role-Based Access: Generates distinct, trackable access codes for cleaners, maintenance staff, and
management.

11.4 Housekeeping & The SOP Engine
Housekeeping is the largest operational bottleneck. ARIP uses algorithmic dispatching to optimize this.

Task Auto-Generation: The moment a booking enters the system, a corresponding "Cleaning Task" is
created for the checkout day.

Dynamic Routing: For clusters (e.g., 10 units in one building), the engine calculates the most efficient
route for the cleaning team, taking early-check-ins and late-check-outs into account.

Cleaner Mobile Web App (PWA):

Cleaners view their daily roster on their phones.

SOP Checklists: Mandatory digital checklists specific to that unit type (e.g., "Check coffee pods," "Ensure
AC remote is on table").

Photo Verification: Cleaners must snap and upload photos of the made bed, clean bathroom, and kitchen
before the task can be marked "Complete."

Damage Reporting: One-click button for cleaners to flag broken items. This immediately halts the guest's
security deposit refund and alerts the Ops Manager.

11.5 Maintenance & Inventory
Ticketing System: Centralized hub for preventative maintenance (e.g., quarterly AC filter changes) and
reactive maintenance (e.g., "Guest reports leaky faucet").

Downtime Management: If a severe ticket is opened (e.g., broken AC in summer), the system prompts
the Ops Manager to automatically block the calendar, cancel upcoming 48-hour reservations, and
calculate the exact financial loss (Downtime Cost).

Inventory Tracking: Basic consumption tracking for linens, towels, and consumable packs (toiletries,
coffee, water) to trigger warehouse reorder alerts.
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12. Finance Module

12.1 Overview
The Finance Module is tailored specifically for the unit economics of the rental arbitrage model. While
standard systems only track "Gross Booking Revenue," ARIP V5 calculates the granular "Net Profit per
Unit," factoring in amortized setup costs, fixed leases, and variable daily expenses.

12.2 Revenue & Reconciliation
Channel Payout Ingestion: Syncs with Stripe, HyperPay, and OTA payout reports (Airbnb/Booking.com).

Revenue Splitting: Automatically separates Accommodation Revenue from Upsell Revenue (cleaning
fees, early check-in fees, pet fees) for accurate ledger accounting.

12.3 Expense Tracking & Unit Economics
To calculate true profitability, every property has a dedicated micro-P&L.

Variable Operations Costs: Dynamically calculated based on occupancy.

Cleaning labor costs per turn.

Platform Commissions (OTA fees).

Utility Tracking: Ingests monthly utility bills (Saudi Electricity Company, NWC, STC Internet) to accurately
calculate the trailing variable costs.

12.4 Taxation & Compliance (ZATCA)
Compliance is a non-negotiable enterprise requirement in Saudi Arabia.

VAT Calculations: Automatically calculates the 15% Saudi Value Added Tax (VAT) on eligible revenue
streams (commission vs. gross, depending on the legal structuring of the OTA payout).

ZATCA Phase 2 E-Invoicing Ready: Architecture designed to support integration with the Saudi Zakat,
Tax and Customs Authority (ZATCA) APIs for generating compliant cryptographic e-invoices for direct
corporate bookings.

Municipal Fees: Tracks any required localized tourism or municipality fees.

12.5 Owner / Landlord Ledgers
Because AHBRENT leases from landlords, tracking these liabilities is critical.

Rent Payment Schedule: Alerts the finance team 30 days before a bi-annual or quarterly rent payment is
due to a landlord.

Deposit Ledger: Tracks security deposits paid by AHBRENT to landlords to ensure they are recouped at
the end of the lease lifecycle.
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12.6 Budgets & Exporting
CapEx Recoupment Dashboard: Tracks how long it takes for a new unit to pay back its initial interior
design and furniture capital expenditure (CapEx ROI timeline).

Accounting Integration: One-click CSV exports or direct API syncing to standard corporate accounting
tools like Xero, QuickBooks Online, or Oracle NetSuite.

13. Reporting & Analytics Module

13.1 Overview
The Reporting Module is the presentation layer for all data generated, ingested, and processed by ARIP
V5. It transforms raw data into actionable insights tailored to specific user personas. The overarching
goal is to eliminate the need for external spreadsheet manipulation by providing real-time, accurate, and
exportable business intelligence.

13.2 Dashboards by Persona
The system features highly customizable dashboards with modular "widgets" based on Role-Based
Access Control (RBAC).

Executive Dashboard (Macro View):

Total Portfolio RevPAR pacing vs. previous year.

Blended Profit Margin across all zones.

Real-time cash flow and lease liability summary.

Top 5 and Bottom 5 performing properties.

Revenue Manager Dashboard (Strategic View):

Portfolio Occupancy %, ADR, and RevPAR over the next 30/60/90 days.

Missed Revenue Opportunities (e.g., dates where AI confidence was low and manual overrides
underperformed).

Competitor Index (AHBRENT pricing vs. local comp-set).

Booking pace curve (lead time analysis).

Operations Dashboard (Tactical View):

Daily turnaround status (Clean, Dirty, Inspected, Out of Order).

Housekeeping SLA compliance (e.g., % of cleans completed before 3:00 PM).

Maintenance ticket resolution time (MTTR).

Guest review sentiment analysis and average rating trend.

Finance Dashboard (Ledger View):

Expected incoming payouts from Stripe/HyperPay vs. OTA.
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Uncollected guest balances (e.g., failed upsell charges).

VAT liability aggregation.

Owner Portal (Restricted External View - Phase 2):

Sanitized view for landlords showing property care (maintenance logs, cleaning frequency) without
revealing arbitrage financial data.

13.3 AI Insights & Anomaly Reporting
Instead of just showing historical data, this section proactively pushes insights generated by the AI
Engine (Section 7).

Market Compression Alerts: Digest reports showing upcoming dates where local market supply is rapidly
decreasing.

13.4 KPI Library (Standardized Metrics)
ARIP standardizes the calculation of crucial metrics across the organization to ensure a single source of
truth:

Gross Booking Value (GBV): Total amount paid by the guest.

Net Accommodation Revenue: GBV minus OTA commissions and pass-through taxes.

Cleaning Cost %: Total cleaning payouts divided by total revenue per unit.

CapEx ROI %: The percentage of initial furniture/setup costs recovered to date.

13.5 Exporting & Automated Delivery
Scheduled Reports: Users can configure automated email deliveries (e.g., "Send the Portfolio RevPAR
PDF to the CEO every Monday at 8:00 AM").

Formats: One-click export to PDF (presentation ready), CSV (raw data), and Excel (with preserved
formulas).

Data API: Secure endpoints allowing the finance team to pull aggregate data directly into third-party
enterprise tools if required.

14. Integrations Module

14.1 Overview
ARIP V5 is a monolithic brain, but it must connect to a decentralized ecosystem of channels, payment
processors, and physical hardware. The Integrations Module manages secure, high-availability API
connections, rate limiting, and fallback protocols.

14.2 Channel Management (OTAs)
Bi-directional sync (pushing rates/availability, pulling reservations/messages) with sub-second latency
targets.
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Airbnb API: Native integration (requires official Airbnb software partner approval). Pushes the 365-day V5
dynamic pricing grid, pulls guest data, inbox messages, and payout reports.

Booking.com API: Full sync including XML/JSON push for rates, promotions, and pulling virtual credit
card (VCC) details securely.

Agoda, Expedia, Vrbo: Secondary channel integrations via standard OTA API protocols.

iCal Fallback: Generates and ingests standard iCal links as a fail-safe for calendar blocking if direct API
connections experience downtime.

14.3 Payment & FinTech Gateways
Crucial for processing direct website bookings, collecting security deposits, and processing upsells.

HyperPay: The primary payment gateway integration for the Saudi market, supporting Mada, Visa,
Mastercard, and Apple Pay natively.

STC Pay / urpay: Integration for seamless local digital wallet transfers.

Stripe (International): For processing international credit cards on the direct booking engine.

Tokenization Vault: Secure, PCI-DSS compliant vaulting of guest card details for post-stay damage
charges (security deposits).

14.4 Communication & Messaging
WhatsApp Business API: The most critical communication tool in Saudi Arabia. ARIP integrates directly to
send automated check-in codes, location pins, and receive guest inquiries into the Unified Inbox.

Slack / Microsoft Teams: Internal webhook integrations.

Use Case: A high-value VIP booking triggers an alert in the #revenue-team Slack channel. A reported
water leak triggers a critical alert in the #maintenance channel.

14.5 Hardware & IoT (Smart Locks)
TT-Lock / Sciener API: Deep integration to automatically provision and revoke time-bound PIN codes
(e.g., matching the guest's phone number) for standard Bluetooth/Wi-Fi smart locks common in KSA.

Yale / Nuki / August: APIs for premium tier properties.

14.6 Data, BI, & Webhooks
Business Intelligence: Direct native connectors to Microsoft Power BI and Tableau for advanced,
unconstrained data slicing by data scientists.

Google Maps API: Used in the Property Management module to calculate exact distances to landmarks
(airports, Riyadh Season zones) and for dispatch routing of cleaning teams.

Event Webhooks: ARIP emits standard webhooks (booking.created, price.updated, task.completed) to
allow custom Zapier/Make.com workflows for edge-case internal processes.
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15. Security, Compliance & Data Governance

15.1 Overview
As an enterprise-grade Revenue Intelligence Platform handling critical financial data, physical access
codes (smart locks), and Personally Identifiable Information (PII) such as passport scans, ARIP V5 must
adhere to the strictest security standards. The architecture is designed with a "Zero Trust" philosophy and
hard-coded compliance with Saudi Arabian data regulations.

15.2 Authentication & Authorization
Identity Provider (IdP): Integration with a robust IdP (e.g., Azure Active Directory / Entra ID or Auth0) to
manage internal corporate identities.

Multi-Factor Authentication (MFA): Mandatory MFA via Authenticator App (TOTP) or SMS for all HQ staff
(Revenue Managers, Finance, Ops Managers).

Role-Based Access Control (RBAC): Highly granular permissions model.

Executive: Full read access, no write access to daily operations.

Revenue Manager: Read/Write access to pricing grids, AI overrides, and property configuration.

Operations Manager: Read/Write access to tasks, guest inbox, and lock codes; blind to lease costs and
profit margins.

Cleaner (Mobile PWA): Read-only access to assigned tasks for the day; write access limited to task
completion and photo uploads.

Session Management: Aggressive session timeouts for financial and revenue screens (e.g., 15 minutes
of inactivity).

15.3 Data Protection & Encryption
In Transit: All API traffic and client-server communication is strictly enforced over TLS 1.3.

At Rest: All databases (PostgreSQL, TimescaleDB) utilize AES-256 encryption.

Tokenization & Secrets Management: API keys (OTAs, payment gateways) and database credentials are
never hardcoded. They are managed dynamically via a secure vault (e.g., Azure Key Vault or HashiCorp
Vault). Guest credit card data is never touched by ARIP directly; it relies entirely on tokenized references
provided by HyperPay/Stripe.

15.4 Compliance & Regulatory (Saudi Focus)
Saudi PDPL (Personal Data Protection Law):

Data Residency: All guest PII, booking data, and financial ledgers must be physically hosted on servers
within the Kingdom of Saudi Arabia (e.g., Azure Saudi Arabia Central or Google Cloud Dammam).

Data Minimization & Retention: Guest IDs and passport scans collected for check-in verification are
automatically scrubbed from the active database 30 days after checkout, keeping only anonymized
demographic data for AI training.
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National Cybersecurity Authority (NCA): Architecture must align with Essential Cybersecurity Controls
(ECC) guidelines for medium-to-large enterprises.

ZATCA (Zakat, Tax and Customs Authority): Ensure all generated invoices and transaction logs are
immutable and cryptographically stamped for Phase 2 E-Invoicing integration.

15.5 Audit Logs & Monitoring
Anomaly Monitoring: Security Information and Event Management (SIEM) integration. If a user attempts
to export the entire portfolio's customer list, it triggers a high-severity alert to the CEO and suspends the
account.

15.6 Disaster Recovery & Backups
Database Backups: Automated Continuous Data Protection (CDP) with Point-in-Time-Recovery (PITR)
up to 35 days for the PostgreSQL database.

Failover Architecture: Multi-zone redundancy within the KSA cloud region to ensure the 99.9% uptime
SLA required for OTA channel synchronization.

16. UI/UX & Design System

16.1 Overview
The AHBRENT Revenue Intelligence Platform (ARIP) V5 is a high-density, data-rich application. The
design philosophy prioritizes clarity, speed, and reduced cognitive load. Users must be able to scan
hundreds of data points (prices, occupancy, alerts) in seconds and take immediate action.

16.2 The Design System (ARIP-UI)
The platform will utilize a custom design system built on top of robust foundations (e.g., Fluent UI for the
desktop app, or a highly customized Tailwind CSS library for the web).

Color Palette:

Primary: Deep Navy/Midnight Blue (Authority, trust).

Accents: Gold/Sand (Premium Saudi hospitality aesthetic).

Semantic Colors: Strict adherence for system states (Red = Action Required/Low Confidence, Green =
Optimized/Completed, Amber = Warning/Manual Override).

Typography: Clean, highly legible sans-serif typefaces. Monospaced fonts used explicitly for all financial
numbers and pricing grids to ensure vertical alignment.

Icons: Standardized SVG icon set (e.g., Lucide or Phosphor) with consistent stroke weights.

16.3 Cross-Platform Experience
HQ Desktop Application (.NET WPF/WinUI or Electron):

Optimized for multi-monitor setups.
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Support for dense data grids, keyboard shortcuts for power users (e.g., hitting Ctrl + M to immediately
trigger a bulk price override modal).

Unconstrained by browser memory limits for smooth infinite scrolling of 365-day x 500-unit calendar
views.

Field Staff Mobile Application (React PWA):

Touch-first interface with large tap targets.

High-contrast design for visibility in bright outdoor lighting or glaring indoor lights during cleaning.

Offline-capable: Cleaners can check off SOP tasks in dead zones (e.g., underground parking) and the
app will sync when reconnected.

16.4 Core UX Principles
Progressive Disclosure: Do not overwhelm the user. The master calendar shows only color-coded prices
by default. The user must click a cell to open the "XAI (Explainable AI) Waterfall" detailing exactly why the
price is what it is.

Action-Oriented Dashboards: Dashboards shouldn't just show charts; they must show tasks. Instead of
just "Occupancy is down 5%," the dashboard presents a widget: "3 Units require pricing intervention to hit
targets [Click to Auto-Adjust]."

Contextual Persistence: If a user filters the main view to "Al Malqa Neighborhood" and navigates to the
Finance tab, the filter persists, showing only Al Malqa financials.

16.5 Accessibility & Localization
RTL (Right-to-Left) Native: Because operations and field staff will likely use the application in Arabic, the
entire UI must support flawless RTL flipping without breaking grid layouts or charts.

Bilingual Support: Instant toggle between English (primarily used by Revenue/Data teams) and Arabic
(primarily used by Operations/Maintenance teams).

Dark Mode: System-wide dark mode support to reduce eye strain for Revenue Managers staring at
screens for 8+ hours a day.

16.6 Microinteractions & Feedback
Instant Visual Feedback: When a price override is submitted, the cell pulses green before settling,
visually confirming the API push to the OTA was successful.

Skeleton Loaders: Used instead of generic spinning wheels during data fetching to maintain layout
stability and perceived performance.
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17. API Specification

17.1 Overview & Architecture
The ARIP V5 API is the connective tissue of the entire platform. It follows a RESTful architecture for
standard CRUD operations and utilizes WebSockets/SignalR for real-time calendar updates. The API is
designed with a "Backend-for-Frontend" (BFF) pattern to optimize payloads for the desktop client versus
the mobile web app.

Format: JSON over HTTPS (TLS 1.3 only).

Versioning: URL-based versioning (e.g., /api/v5/properties).

Documentation: Interactive OpenAPI (Swagger) documentation generated automatically via code
annotations.

17.2 Authentication & Security
Method: OAuth 2.0 with JSON Web Tokens (JWT).

Token Expiration: Short-lived access tokens (e.g., 15 minutes) with rotating refresh tokens (7 days).

API Keys: External partners (e.g., a localized cleaning agency) authenticate via static, scoped API keys
managed in the Admin Dashboard.

Scopes: Strict RBAC scopes applied to endpoints (e.g., read:pricing, write:pricing, read:pii).

17.3 Core REST Endpoints (Examples)

17.3.1 Properties API (/api/v5/properties)
GET / - List properties (supports pagination, filtering by zone/status).

POST / - Onboard a new property.

GET /{id}/financials - Fetch the amortized lease and fixed cost floor for a specific unit.

PATCH /{id}/status - Update property status (e.g., Active, Maintenance Hold).

17.3.2 Bookings API (/api/v5/bookings)
GET / - Retrieve reservations (query parameters for date ranges, channel, status).

POST / - Create a manual direct booking.

POST /{id}/upsell - Attach an upsell (e.g., Late Checkout Fee) to an existing booking.

17.3.3 Pricing Engine API (/api/v5/pricing)
GET /grid - Fetches the massive pricing matrix for the Calendar UI. (Heavily cached via Redis).

POST /override - Submits a manual price override for a specific date range.

GET /xai/{propertyId}/{date} - Returns the Explainable AI (XAI) waterfall payload showing exactly how a
specific night's price was calculated.
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17.3.4 Operations & Tasks API (/api/v5/operations)
GET /tasks/daily - Returns the optimized routing and task list for a specific cleaning staff member.

POST /tasks/{id}/complete - Submits a completed SOP checklist with attached image payloads
(multipart/form-data).

POST /locks/provision - Triggers the API call to TT-Lock/Sciener to generate a temporary PIN.

17.4 Webhooks & Event Streaming
Instead of continuous polling, ARIP V5 relies on an event-driven architecture using Webhooks.

Incoming Webhooks: Endpoints designed to receive instant pushes from Airbnb, Booking.com, and
HyperPay (e.g., booking.created, payment.succeeded).

Outgoing Webhooks: ARIP can broadcast events to external systems.

Example: When property.status_changed fires (changing to "Maintenance"), it can trigger an external
webhook to notify an outsourced plumbing contractor via Zapier.

17.5 Rate Limiting & Throttling
To protect the backend from abuse and ensure 99.9% uptime:

Internal APIs: Rate-limited by User ID + IP Address (e.g., 100 requests / minute).

External Scraper APIs: Highly aggressive throttling to prevent detection by OTA anti-bot systems. Scraper
requests are routed through rotating residential proxies.

Headers: Standard X-RateLimit-Limit, X-RateLimit-Remaining, and X-Retry-After headers are returned on
all responses.

18. Database Schema & Data Strategy

18.1 Overview & Polyglot Persistence
No single database type can efficiently handle the diverse workloads of an enterprise RMS. ARIP V5
utilizes a polyglot persistence strategy, ensuring the right tool is used for the right data type. All
databases are hosted within the Saudi Arabia cloud region to comply with the PDPL.

PostgreSQL (Primary Relational DB): Handles core business logic, user accounts, property metadata,
financial ledgers, and operational tasks. Ensures strict ACID compliance.

TimescaleDB (Time-Series DB): Built on top of PostgreSQL, this is optimized for time-stamped data. It
stores the millions of rows of historical pricing, competitor rate scrapes, and daily AI forecasts.

Redis (In-Memory Cache): Caches the active 365-day pricing grid, session tokens, and frequently
accessed property configuration data.

Blob Storage (S3/Azure Blob): Stores heavy payloads: guest passport scans, property photos, cleaning
inspection photos, and PDF lease documents.
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18.2 Relational Data Models (PostgreSQL Core)

18.2.1 Users & RBAC
Tables: Users, Roles, Permissions, UserRoles.

Details: Stores HQ staff, field staff, and system identities. Passwords hashed using Argon2id.

18.2.2 Properties & Leases
Tables: Properties, PropertyAmenities, Leases, Owners.

Details: The Leases table is critical. It stores AnnualRent, StartDate, EndDate, and SetupCapEx. This
table dynamically computes the DailyCostFloor view used by the Pricing Engine.

18.2.3 Reservations & Guests
Tables: Reservations, Guests, Transactions.

Details: To comply with PDPL data minimization, the Guests table features an automated trigger that
obfuscates PII (Phone Number, Email, Passport URL) 30 days post-checkout, leaving only the
CountryOfOrigin and BookingPlatform for analytical purposes.

18.2.4 Operations
Tables: Tasks, MaintenanceTickets, SOP_Checklists, TaskPhotos.

Details: Tracks the lifecycle of every physical action taken in a unit.

18.3 Time-Series Data Models (TimescaleDB)

18.3.1 PricingGrid (The Master Matrix)
Structure: [Date, PropertyID, BaseRate, SuggestedRate, FinalRate, DemandMultiplier, SeasonMultiplier,
OverriddenBy, Timestamp]

Scale: For 500 properties over a 365-day forward-looking window, this table manages millions of rows
and requires hypertable partitioning by Date and PropertyID.

18.3.2 MarketIntelligenceScrapes
Structure: [Timestamp, CompetitorListingID, DateScrapedFor, Price, IsAvailable, Neighborhood]

Purpose: Stores the raw historical data pulled from Airbnb/Booking.com used to train the V5 AI models.

18.4 Indexes & Performance Optimization
B-Tree Indexes: Applied to highly queried relational columns (PropertyID, ReservationStatus, Email).

Partial Indexes: Used for specific filtered queries (e.g., an index on Tasks where Status = 'Pending').
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Continuous Aggregates: TimescaleDB feature used to automatically pre-calculate daily/monthly RevPAR
roll-ups in the background, making the Executive Dashboard load instantly without crunching raw data on
the fly.

18.5 Backup, DR, & Data Governance
Continuous Data Protection (CDP): PostgreSQL Write-Ahead Logs (WAL) are archived continuously.

Point-in-Time Recovery (PITR): Capability to restore the primary database to any exact second within the
last 35 days (crucial for recovering from a massive accidental bulk-price override).

Data Warehousing (Phase 2): Read-replicas sync data daily via ETL pipelines into a warehouse (e.g.,
Snowflake or BigQuery) for complex Data Science modeling and Power BI reporting without impacting
the production database performance.

19. DevOps & Infrastructure

19.2 Git Strategy & Version Control
Repository: GitHub Enterprise or Azure Repos.

Branching Model: Trunk-Based Development with short-lived feature branches to ensure rapid
integration.

Protection Rules: No direct commits to main. All pull requests require:

At least two approvals from senior engineers.

100% passing automated test suites.

Automated security vulnerability scans (SAST/DAST) prior to merge.

19.3 CI/CD Pipelines
Continuous Integration (CI): Triggered on every commit. Compiles the .NET 8 codebase, runs unit and
integration tests, and builds the React PWA.

Continuous Deployment (CD):

Staging: Automated deployment to a staging environment that mirrors production data (anonymized) for
UAT (User Acceptance Testing).

Production: Automated deployment via Blue/Green deployment strategy to ensure zero downtime. If the
new "Green" environment fails health checks, traffic is instantly routed back to the "Blue" environment.

19.4 Containerization & Orchestration
Docker: All backend microservices are containerized.

Kubernetes (K8s): Managed Kubernetes service (e.g., Azure Kubernetes Service - AKS) handles the
orchestration, scaling, and self-healing of the containers.
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Auto-Scaling: K8s is configured with Horizontal Pod Autoscalers (HPA). If the Market Intelligence Scraper
experiences a massive load during a major OTA search spike (e.g., a sudden F1 announcement), the
cluster automatically spins up additional nodes to handle the processing queue.

19.5 Infrastructure as Code (IaC)
Tooling: Terraform or Azure Bicep.

Purpose: The entire cloud infrastructure (VNETs, databases, K8s clusters, Redis cache) is defined in
code. This ensures environments are perfectly reproducible and prevents manual configuration drift.

19.6 Monitoring, Logging & Observability
Visibility into the system's health is critical to prevent silent revenue leaks (e.g., the OTA sync failing
silently).

Distributed Tracing: OpenTelemetry integration. A single request (e.g., a booking coming from Airbnb) can
be traced from the API Gateway, through the Pricing Engine, into the Operations service, and down to the
Database.

Logging: Centralized logging using ELK Stack (Elasticsearch, Logstash, Kibana) or Azure Monitor.

Alerting: Prometheus and Grafana for system metrics. Critical alerts (e.g., "Database CPU > 90%" or
"Airbnb API connection severed") trigger automated PagerDuty or Slack notifications to the on-call
engineering team.

19.7 Cloud Provider & Data Residency
To comply with the Saudi Personal Data Protection Law (PDPL), all primary infrastructure will be hosted
in a certified local cloud region.

Primary Region: Azure Saudi Arabia Central (Riyadh) or Google Cloud Dammam.

Disaster Recovery (DR): Cross-zone replication within the KSA region. RPO (Recovery Point Objective)
of 5 minutes, RTO (Recovery Time Objective) of 1 hour for total regional failure.

20. Quality Assurance (QA) & Testing

20.2 Test Automation Frameworks
Backend (.NET): xUnit or NUnit with Moq for mocking external API responses (e.g., simulating Airbnb API
downtime).

Frontend (React PWA): Jest for component testing and Cypress or Playwright for End-to-End (E2E)
browser flows.

Desktop Client (WPF): Appium or WinAppDriver for automated GUI testing of the complex data grids.



35D7M.CO

20.3 Testing Levels

20.3.1 Unit Testing
Focus: Individual functions and pricing algorithms isolated from the database.

Standard: Minimum 85% code coverage required for the PricingEngine and Operations modules.

20.3.2 Integration Testing
Focus: Testing the communication between microservices (e.g., ensuring the AuthService correctly
issues a token that the PropertyService validates) and database interactions.

20.3.3 End-to-End (E2E) Testing
Focus: Simulating a real user journey.

Example Flow: A simulated user logs into the desktop app -> selects property X -> changes the base
price -> system verifies the UI updates -> system verifies the database updated -> system intercepts the
outbound API call to ensure the correct payload was sent to Booking.com.

20.4 Specialized Testing

20.4.1 Load & Stress Testing
Tooling: k6 or Apache JMeter.

Scenario: Simulating the 365-day pricing grid calculation for 500 properties simultaneously to ensure the
system does not exceed memory bounds or timeout the API Gateway.

Scenario: Simulating 1,000 concurrent guest check-ins triggering automated WhatsApp messages and
Smart Lock API calls.

20.4.2 Security & Penetration Testing
Automated: SAST (Static Application Security Testing) running in the CI pipeline to catch hardcoded
secrets or vulnerable dependencies.

Manual: Bi-annual third-party penetration testing to attempt to breach the RBAC system, extract PII, or
manipulate financial ledgers.

20.4.3 Regression Testing (Algorithm Safety)
Shadow Mode Testing: Before deploying a new V5 AI pricing model, it runs in "Shadow Mode" alongside
the production model. QA compares the generated prices of the new model vs. the old model to identify
unexpected deviations (e.g., the new model suddenly pricing Eid al-Fitr too low).

20.5 User Acceptance Testing (UAT)
Before any major release, the internal AHBRENT Revenue Management team and Operations leads
must sign off in the Staging environment.
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Operations teams test the cleaner PWA on actual physical devices (iOS/Android) under poor network
conditions (simulating concrete basements or bad cell coverage) to ensure offline-sync capabilities
function properly.

21. AI & Data Science (MLOps)

21.1 Overview
The intelligence of ARIP V5 is not static; it requires continuous training, evaluation, and iteration. This
section defines the Machine Learning Operations (MLOps) pipeline. The goal is to safely transition from
human-driven heuristic rules to a fully predictive, AI-driven pricing and revenue optimization system.

21.2 Feature Engineering
The models rely on a robust set of engineered features derived from the raw data ingested by the Market
Intelligence scraper and internal operational databases.

Temporal Features: Day of week, month, days until check-in (lead time), length of stay (LOS), Hijri
calendar offsets (Ramadan/Hajj tracking).

Spatial/Local Features: Distance to major event zones (e.g., Boulevard City in Riyadh), local
neighborhood comp-set pricing density, weather forecasts (temperature/dust storms).

Macro-Economic Features: Flight arrival volumes into RUH, JED, and DMM; search velocity on major
OTAs for target cities.

Internal Features: Historical conversion rates, review sentiment scores, amortized unit cost-floors, current
portfolio occupancy pacing.

21.3 Model Training & Pipelines
Primary Pricing Model (Gradient Boosting / Random Forest): Used for calculating the non-linear
relationships between demand, time, and competitor behavior to output the optimal daily rate.

Time-Series Forecasting (Prophet / LSTM): Used specifically for portfolio-level revenue forecasting and
predicting future market occupancy.

Training Frequency:

Batch Training: Full model retraining occurs weekly utilizing the Data Warehouse.

Online Learning / Incremental Updates: Daily micro-adjustments based on yesterday's actual booking
conversions and Reinforcement Learning from Human Feedback (RLHF) when Revenue Managers
override a suggested price.

21.4 Evaluation Metrics
To ensure the AI is actually improving the bottom line, models are rigorously evaluated before
deployment.

Primary Metric: RevPAR Yield (Are we making more money per available night?).
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Accuracy Metrics: Mean Absolute Error (MAE) and Root Mean Squared Error (RMSE) used to measure
the gap between the AI's predicted demand and actual realized demand.

Regret Calculation: A post-event analysis calculating how much money was left on the table (e.g., "We
sold out 45 days in advance, indicating the AI priced it too low").

21.5 Drift Detection & Retraining
Concept Drift: The fundamental market behavior changes (e.g., a new competitor dumps 500 cheap units
onto the Riyadh market, shifting baseline pricing).

Data Drift: Incoming data changes format or quality (e.g., Airbnb changes its HTML structure, breaking
the web scraper).

Alerting: Automated monitoring will trigger alerts to the Data Science team if the MAE crosses a
predefined threshold, automatically reverting to a baseline safe heuristic model while the primary AI is
retrained.

21.6 A/B Testing & Shadow Deployments
Champion vs. Challenger: A new model (Challenger) is pitted against the current production model
(Champion).

Cluster Splitting: We assign the Champion model to 10 units in a building and the Challenger to another
10 identical units in the same building. Over a 30-day period, we measure which model generated a
higher RevPAR.

Shadow Mode: The Challenger model runs in the background, generating a pricing grid without actually
pushing rates to the OTAs. The Data Science team compares the theoretical performance before moving
it to live testing.

22. Product Management & Roadmap

22.1 Overview
Building an enterprise RMS and PMS is a massive undertaking. To manage risk and ensure rapid time-
to-value, ARIP V5 will be developed and released using an Agile methodology, broken down into distinct
phases and strategic Epics.

22.2 Strategic Roadmap (The Path to Enterprise Scale)

22.2.1 Phase 1: The Core Engine (Months 1-4)
Goal: Replace third-party PMS software and establish baseline operations.

Key Deliverables: Property CRUD, Unified Calendar UI, Basic Booking Sync (Airbnb/Booking.com API
integration), Unified Inbox, and Static Heuristic Pricing Engine (Rule-based).

22.2.2 Phase 2: Operations & Autopilot (Months 5-7)
Goal: Zero-touch physical operations for the guest journey.
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Key Deliverables: SOP Engine (Mobile PWA for Cleaners), automated WhatsApp messaging, Smart Lock
API integrations (auto-pin generation), and Maintenance Ticketing.

22.2.3 Phase 3: The AI Pricing Brain (Months 8-11)
Goal: Outperform market RevPAR through dynamic intelligence.

Key Deliverables: Market Intelligence Scrapers, V5 AI Model deployment, Explainable AI (XAI) UI, and
advanced Hijri-aware seasonality algorithms.

22.2.4 Phase 4: Financials & Scale (Months 12-14)
Goal: Deep unit economics and enterprise reporting.

Key Deliverables: Amortized lease tracking, automated P&L generation per unit, Owner Portal, ZATCA e-
invoicing preparation, and Advanced Forecasting modules.

22.3 Core Epics (Jira / Linear Structure)
Epic: Platform Foundation (Auth, Roles, DB Schema)

Epic: Channel Synchronization (OTA API connections)

Epic: Pricing Engine Execution (The Math & Multipliers)

Epic: AI & Market Data (Scrapers & Predictions)

Epic: The Calendar Interface (Performance & UI)

Epic: Automated Operations (Tasks, Locks, Messaging)

Epic: Financial Ledgers (Leases, Payouts, ROI)

22.4 Objectives and Key Results (OKRs) - First 12 Months
Objective 1: Eliminate Reliance on External PMS/RMS SaaS.

KR1: Migrate 100% of the active portfolio (e.g., 50 units) to ARIP V5 by Q3.

Objective 2: Achieve Market-Beating Yields.

KR1: Maintain portfolio-wide occupancy at >75%.

Objective 3: Achieve "Zero-Touch" Guest Operations.

KR1: 95% of guests receive check-in instructions and smart lock codes without human intervention.

KR2: Reduce average response time for guest inquiries to < 3 minutes via Unified Inbox and AI drafted
replies.

22.5 Sprint Execution
Methodology: 2-week Agile sprints.

Ceremonies: Backlog grooming, Sprint Planning, Daily Standups, and Sprint Retrospectives.
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Release Cycle: CI/CD pipeline enables continuous deployment to Staging for UAT. Production
deployments occur bi-weekly during low-traffic windows (e.g., Tuesday at 3:00 AM AST).

23. Legal & Compliance

23.1 Overview
The rental arbitrage model operates in a highly regulated intersection of real estate, hospitality, and data
technology. For ARIP V5 to function as an enterprise platform in Saudi Arabia, it must programmatically
enforce compliance with local laws to prevent severe fines, license revocations, or business shutdowns.

23.2 Saudi Regulatory Framework Integration
ARIP V5 includes a dedicated Compliance Tracker within the Property Management module to monitor
the following:

23.2.1 Ministry of Tourism (STR Licensing)
Requirement: Every active unit must possess a valid Short-Term Rental permit issued by the Saudi
Ministry of Tourism.

System Integration: ARIP requires a valid permit number and expiry date to toggle a property's status to
"Active." The system sends automated alerts to the Operations Manager 60 days, 30 days, and 7 days
prior to permit expiration. If a permit expires, ARIP automatically pauses OTA channel syncing and blocks
future direct bookings.

23.2.2 Ejar Network (Lease Compliance)
Requirement: All leases must be registered on the Saudi Ejar network. For the arbitrage model to be
legal, the standard residential lease is insufficient; the contract must explicitly grant the right to sublet and
operate as a commercial hospitality unit.

System Integration: The Documents Vault requires the uploaded Ejar contract and a confirmed "Sublet
Approved" boolean flag verified by the legal team before the onboarding workflow can proceed.

23.2.3 Zakat, Tax and Customs Authority (ZATCA)
Requirement: Collection and remittance of 15% VAT on applicable services, plus readiness for Phase 2
E-Invoicing.

System Integration: The Finance Module automatically calculates VAT liabilities depending on whether
the OTA is the Merchant of Record (e.g., Airbnb) or if AHBRENT is collecting directly (e.g., Direct Booking
or HyperPay).

23.3 Data Privacy (Saudi PDPL)
Compliance with the Personal Data Protection Law (PDPL) is strictly enforced within the platform
architecture.

Data Localization: All primary databases (PostgreSQL, TimescaleDB) are hosted on servers physically
located within KSA (e.g., Azure Riyadh region).
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Data Minimization & Retention: Guest IDs, passport scans, and unmasked phone numbers collected for
check-in verification are stored in encrypted Blob storage and automatically scrubbed 30 days post-
checkout.

Consent: Direct booking funnels must include explicit, un-ticked consent checkboxes for marketing
communications and data processing.

23.4 Terms & Agreements Generation
ARIP V5 acts as the repository and generator for standardized legal templates:

Guest Rental Agreement: Dynamically generated PDF sent to direct-booking guests outlining house
rules, liability waivers, and damage deposit terms.

Owner/Landlord Sublease Addendum: Standardized template provided to the Property Acquisition team
to ensure landlords sign off on the specific insurance, smart-lock installation, and commercial usage
terms required by AHBRENT.

23.5 Risk Register & Mitigations
Risk Category

Specific Threat

System Mitigation

Data Breach

Hacker accesses guest PII or smart lock codes.

AES-256 encryption, MFA enforcement, and tokenized smart lock codes that expire instantly upon
checkout.

Financial

Operational

Guest hosts an illegal party causing police intervention.

IoT noise monitor integration (e.g., Minut) triggering SMS alerts to the Ops team and automated warnings
to the guest.

Regulatory

Sudden municipality ban on STRs in a specific residential zone.

The Forecasting Module includes a "Pivot Scenario" to recalculate yields if the zone must be converted to
monthly/annual corporate leases.

24. Appendices

24.1 Glossary
ADR (Average Daily Rate): Total accommodation revenue divided by the number of booked nights.
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Comp-Set: Competitive Set; a group of 5-15 local properties against which AHBRENT benchmarks its
performance.

GOP (Gross Operating Profit): Total revenue minus OTA commissions, cleaning costs, and the daily
amortized lease cost.

LOS (Length of Stay): The number of nights a guest books.

RevPAR (Revenue Per Available Room): Total accommodation revenue divided by the total number of
available nights (booked or empty). The ultimate measure of yield.

24.2 Formula Library (Core Pricing)

24.2.1 The V5 Final Price Formula
Final Price = MAX(FloorPrice, [BaseRate * (1 + DemandMultiplier) * SeasonMultiplier * LOS_Modifier]) +
DynamicFees

Note: The MAX function ensures the AI can never override the physical break-even cost of the unit.

24.2.2 Break-Even Floor Calculation
Daily Cost Floor = (Annual Rent / 365) + (Annual CapEx Amortization / 365) + Average Daily Utilities

24.3 SQL Sample: RevPAR Calculation (PostgreSQL)
Example query used by the Reporting Module to calculate the trailing 30-day RevPAR for the Riyadh
cluster.

WITH AvailableNights AS (
    SELECT p.property_id, COUNT(d.date) as total_available_nights
    FROM properties p
    CROSS JOIN generate_series(CURRENT_DATE - 30, CURRENT_DATE, '1 day'::interval) AS 
d(date)
    WHERE p.zone = 'Riyadh' AND p.status = 'Active'
    GROUP BY p.property_id
),
RevenueData AS (
    SELECT property_id, SUM(net_accommodation_revenue) as total_revenue
    FROM reservations
    WHERE check_in_date >= CURRENT_DATE - 30
      AND status IN ('Completed', 'Confirmed')
    GROUP BY property_id
)
SELECT 
    a.property_id,
    COALESCE(r.total_revenue, 0) as total_revenue,
    a.total_available_nights,
    (COALESCE(r.total_revenue, 0) / a.total_available_nights) as revpar
FROM AvailableNights a
LEFT JOIN RevenueData r ON a.property_id = r.property_id;
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24.4 API Example: Pricing Push Payload
Example JSON payload sent from the ARIP V5 Channel Manager to the Booking.com / Airbnb API to
update a weekend block.

{
  "property_id": "AHB-RUH-045",
  "channel": "AIRBNB",
  "pricing_updates": [
    {
      "date": "2026-10-15",
      "currency": "SAR",
      "minimum_stay": 2,
      "available": true,
      "reason_code": "V5_AI_DEMAND_SPIKE_RIYADH_SEASON"
    },
    {
      "date": "2026-10-16",
      "currency": "SAR",
      "minimum_stay": 2,
      "available": true,
      "reason_code": "V5_AI_DEMAND_SPIKE_RIYADH_SEASON"
    }
  ]
}

24.5 UI Mockup Description: The XAI (Explainable AI) Waterfall
Location: Desktop App -> Calendar View -> Click on specific Date Cell

Visual Breakdown:

A modal slides in from the right.

Header: Oct 15th, 2026 | Unit: Al Malqa Premium 2BR

AI Confidence Score: 92% (High - Auto Executed)

Action Buttons: [Accept AI Pricing] [Override Manually]

24.6 Deployment Pipeline (Conceptual)
Developer Commits to feature/pricing-tweak.

GitHub Actions runs xUnit tests and SonarQube static analysis.

PR approved and merged to main.

Docker Image built and pushed to Azure Container Registry (ACR).

Helm Chart upgrades the arip-backend deployment in the AKS (Azure Kubernetes Service) Staging
Cluster.

Automated E2E tests (Playwright) run against Staging.

Manual UAT sign-off by Product Manager.
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Blue/Green Deployment to Production Cluster (Tuesday 3:00 AM AST).

24.7 Future Ideas (V6 Roadmap Preview)
Generative AI Concierge: Upgrading the standard automated responses to a fully conversational, LLM-
powered WhatsApp bot capable of recommending local restaurants, negotiating late checkout fees, and
answering hyper-specific unit questions ("How do I turn on the espresso machine?").

Franchise / White-Label Portal: Allowing AHBRENT to manage units for external property owners under a
revenue-share model, providing them with a branded, restricted version of the mobile app.
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