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Abstract - Prime Lux Cars intends to build a worldwide
premium booking platform of vehicles to service
corporate and executive customers and luxury leisure
travelers. The profiles that this report describes target are:-
Business Travelers, Corporate Travel Managers, Event
Planners, Luxury Tourist etc. and lists a set of desired
features based on the market leaders such as Uber
BLACK, Lyft LUX, Blacklane, GroundLink and Addison
Lee. Key functions will include: real-time booking,
different vehicle tiers ( luxury cars, SUV's, vans), in app
communication tools, rating system, secure and diverse
payment options, integrated booking and travel journey
(flight information, managing journey and multiple drop-
off journey). The premium features include hourly
chauffeurs, corporate billing and payment plans, loyalty
scheme and fixed inclusive rates (no peak pricing).

We discuss UX/UI best practices for web and mobile,
recommend a microservices-based technical architecture
with real-time services (websockets, Kafka) and robust
security/compliance (PCI-DSS, GDPR). Essential 3rd
party integrations (payment, SMS/email, mapping API's,
identity verification, insurers) defined. For operational
aspects we plan to cover fleet/driver onboarding
(background verification, vehicle maintenance), customer
service workflow and disputes resolution policy (based on
industry best practice).

We predict it will take roughly 6-9 months to develop an
MVP by a small Agile team (5-8 developers and
designers/QA) with essential features in an initial city.

A full-featured 1.0 release (including all premium
functionality and global scaling) may take 12—18 months
with 10—15 engineers. Cost is roughly \$300K—\$500K for
MVP and \$800K—\$1.2M for full product (excluding
marketing/ops) (industry benchmarks). Should be
deployed on the cloud infrastructure (AWS/GCP) on an
auto-scaled, containerized and continuously monitored
system. Risks are associated with compliance, such as
local transportation rules, drivers' classification, technical
issues like the scalability of a real time solution and
competition. Risks could be mitigated through the
purchase of comprehensive insurance, guaranteeing data
security, diversified payment methods, diversified types

of vehicles, and unique value propositions (better client
experience, environmental approach, etc).

Keywords- PHP, MySQL, HTML, CSS, JavaScript, Car
rental management, booking management dashboard,
Responsive Design.

I. INTRODUCTION

The luxury ground transportation market is booming. The
top players in ride-hail services are beefing up their luxury
service offerings. Uber has introduced "Business Black"
and now "Elite" services in its $10B premium segment
and Lyft is promoting Black Cars & SUV’s for executives.
Almost all companies allow chauffeured/black car travel
on the company expense policy (74%) in 2022.The
business traveler and high net worth tourist are looking
for a fast efficient, luxurious and professional service. To
tap on this phenomenon the Prime Lux Cars platform
intends to provide an end-to-end integrated global
booking system meeting the demand of the corporate as
well as luxury travel market. The report is intended to
explain the study and design of Prime Lux Cars.

First part is defining target user personas, list of core &
premium features (booking flow, types of vehicles,
payment, etc) and UI/UX aspect. The report details
alternative  technical architectures (monolith vs.
Microservices) as well as suggested tech stacks and a
listing of relevant third party service providers (payment
processors, map providers, communications and identity
providers). It encompasses all security and compliance
requirements (e.g. PCI-DSS for payments, GDPR for data
owners, etc.). Operational processes such as fleet
management, driver hiring and customer support are
considered. Finally, estimates for cost and timeline for a
MVP and a full launch are provided and Prime Lux Cars
is compared to six competitors (Uber BLACK, Lyft Lux,
Blacklane, Addison Lee, Ground Link and Carey) through
a feature matrix. A booking flow diagram (Mermaid)
depicts the proposed user journey and a diagram depicts
the system architecture. All assumptions are supported
with current, authoritative data and source material.
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11 LITRATUREREVIEW

The targeted stoners & Personas Business & Commercial
trippers & luxury customers are the targeted followership.
According to a common study by Uber for Business and
GBTA, 74 of companies allowed the use of any
automobilist or black bus services under their trip policy.

o The Corporate Travel Manager is in charge of
hand trip budgets and programs. They bear a network
that can manage invoicing and so absorb with charge
devices like Concur and Expensify. This system should
also give reports, on trip charges Setting limits for lift and
tracking all lifts performed are the values of control and
duty- of- care.

. Frequent Business rubberneck( Administrative)
Needs trustability and comfort. Likes fixed pricing
(expenditure pungency), professional drivers, amenities.
Bookings via mobile, perhaps also including a 'bleisure’'
stop (2).

o Event itineraries or group fellow organize
passages, with stops or passengers like field shuttles or
megacity tenures. They need to bespeak groups change
plans and shoot one tab for everything.

o Luxury rest rubberneck Values convenience and
fineness( field concierge service). Further apt to order
advanced- end transfers( Mercedes S Class, Cadillac, etc)
and services( meet & hail, Wi- Fi). marketable billing is
not needed purely excellent service is essential( water,
concierge).

Key and Advanced Functions

Core and Premium Functionalities Based on being
services, we identify pivotal features

o Booking Flows druggies must be suitable to
bespeak instant lifts or schedule in advance As an
example, Addison Lee can be booked for the very same
time through the app/website (8); Lyft and Uber business
apps provide functionality of booking field lifts (at
locked-in price) 30 days in advance (9).The booking form
collects volley position, dropoff, date/ time( or “ asap ™),
and voluntarily flight details for field transfers( 10)( 11).
o Vehicle Classes Offer multiple vehicle types
decoration cruisers( e.g. BMWs 5- series, Mercedes E/S-
Class), SUVs(up to groups of 6), and vans (Sprinter 10
seats). The customers can choose a class depending on
party size and luxury level such as BMW S-series,
Mercedes E/S-Class), Sports Utility Vehicles (groups up
to 6), and Minivan (Sprinter can carry 10 persons).

o Chauffeur Options Professionally dressed, vetted
motorists with high conditions( e.g. Uber requires > 4.85

stars)( 14). devoted motorist- on- demand( as in Uber
Elite( 1)) or as- hourly service( Blacklane offers 2 — 24
hour block hires). Premium features include flight
shadowing( drivers update appearance predicated on
flight detainments)( 15), match- and- hail( automobilist
with name sign), and first/ last- hence backing( luggage
help).

. Rates & Tendering

. The rise and fall in dynamic pricing- titans of the
rideshare industry, like Uber and Lyft, are known for surge
pricing within decor categories while more traditional
luxury transport, such as Blacklane, Addison, and
GroundLink, maintain fixed rates by each- inclusive fares
at booking( 3)( 16).

. Sacrifices/ Gratuity All  freights should be
whisked. Tips and sacrifices are included in the chow( 3)
— No surprises.

. Ride operations GPS live shadowing and ETAs
for motorists and riders. druggies see the approaching
auto and motorist name/ license plate. In- app
communication( anonymized calling/ converse) lets rider
and motorist match without participating particular
figures( Uber and Lyft give this)( 21)( 9). Multi-stop
passages( add a waypoint) should be supported( important
for couriers ormulti-destination lifts). Cancellations offer
a grace period( e.g. 2 — 15 twinkles free) and late- cancel
freights later. Business services frequently extend more
lenient programs( GroundLink boasts “ No motorist
cancellations ” and flexible client cancels( 22)).

. Post-Ride End- of- trip standing and feedback.
give digital bills with chow breakdown, trip details, and(
for business biographies) passenger names and design
canons( 23).

Flow reserving (Mermaid Diagram) Below are the case of
a common user booking a flux.

The rider opens the app or the website Picks where they
want to be picked up and dropped off. They would also be
able to pick up/drop off points, so just send the flight
details if collecting. Then you select what sort of car you
are being picked up by, then you choose your payment
method, then the system then works out which chauffeur
is available to take them to where they need to go. The
system matches you with a automobilist who has a bus in
the class as the bone you named. The selected chauffeur
and car will be tailored to your precise lifting requirement.
You get paired with a motorist who drives a vehicle that
is analogous, to what you picked.

This way you know what to anticipate from your lift. The
thing is to give you an comfortable experience. After
volley and trip, the stoner completes payment and rates
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the motorist. Use to graphically depict how decisions are
made when
to get a job done or finish a process.
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III. METHODOLOGY

Considerations for UX/UI

The user interfaces (mobile app and web dashboard) must
be intuitive and efficient.

The recommended good practices are:

. Responsive Design:Screen designs that are
minimal and sleek allowing fast booking. Screen should
have map which indicates the current position of pin at the
time of booking the pick up location. Screen should have
option to search address using text with autocomplete.

o Vehicle Options
available car class with
picture/description, as well as fare estimate. Highlight
special services (e.g. “Meet & Greet”, “Hand sanitizer”).
. Notifications: Use push notifications/SMS for
booking confirmations, driver arrival alerts, and any
itinerary changes. 15-minute pre-trip reminders (as Lyft
does) help business travelers[9].

Importance: Illustrate

. Accessibility: Supporting of several languages
and compliance with the guidelines(fonts sizes, contrast,
etc). Business travelers may book from various locales.

The web
dashboard (for travel managers) should mirror app

. Consistency Across Platforms:
capabilities — e.g. scheduling rides, viewing all bookings,
downloading invoices. Lyft's Business portal provides full
control of spend and policy adherence; Prime Lux's admin
portal should provide the ride logs and corporate billing

information.

System Architecture

We recommend a microservices architecture for
scalability and flexibility. In fact, state-of-the-art ride-
hailing systems (Uber, Lyft) utilize event-driven, real-
time frameworks to manage millions of user requests and
driver location streams[5].

For Prime Lux Cars, the high-level architecture could
include:

. API Gateway: The one stop to handle
authentication, rate limiting and routing.
. Services (microservices): The different services

are separated into User/Auth, Booking, Driver
Management, Dispatch, Payments, Notifications, and
Reporting services. Services will communicate through
either API or event queues.

. Real time communication: Rider and driver
maintain connection in real time (web socket) for sending
message update immediately (trip status, rider location)
[27] [28].

. Message Queues: Kafka (or

RabbitMQ) as an event backbone.. For example, a

Leverage

Booking Service publishes new rides to a “RideRequest”
queue; a Dispatch Service consumes from this queue to
match drivers. Kafka also handles streaming driver GPS
updates to a location cache[6].

. Databases: Use relational DBs (e.g.
PostgreSQL) for transactional data (users, rides,
payments) and NoSQL/Cache (e.g. Redis with geospatial
indexing) for live data (driver locations)[29].

. Third-Party  Integrations:  Microservices
interface with external systems:
. Mapping API (e.g. Google Maps/Mapbox) for

geocoding, routing, and ETA calculations[30].
. Payment Gateway (Stripe, Braintree, Adyen) that
deals with credit card processing.

. SMS/Email (Twilio, SendGrid) for
communications.

. Identity Verification (Onfido, Jumio) for KYC at
signup.
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o Fleet Telematics (Geotab, Samsara) if integrating
corporate vehicle data.

o Diagram(Mermaid):The following high level
architecture diagram is shown:
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This approach to designing the system as modular pieces
(following an example of Uber system architecture [6])
enables to scale each of them independently. These
features, for instance, such as live tracking the location of
drivers is taken care by a set of services and cached
(Redis) to find nearest driver. Fault tolerance is achieved
via queues (Kafka) and stateless services that can be
replicated.

Available technology stack solutions

As for the tech stack, it could be the following:

o Backend: The services will run under the Node.js
framework (Express/Nest.js) or Python framework
(Django/Flask) or Java framework (Spring Boot).Netflix

OSS (Eureka, Zuul) or Kubernetes for service
orchestration.
o Mobile Apps: Swift (native for i0S) or Kotlin

(native for Android), or cross-platform such as Flutter and
React Native to rapidly develop MVP.

o Web Frontend: React or Angular for
passenger/admin dashboards.
o Databases: PostgreSQL/MySQL to hold the

main data. MongoDB/Cassandra will be used to achieve
scalable reads for the read intensive system(ride history
analysis). We'll be using Redis as our caching system.

. Realtime/Streaming: Event streams
Apache Kafka, AWS Kinesis or Web socket servers using
socket.io/ MQTT.

. Caching: Redis or Memcached for fast lookups

(e.g. geospatial queries of nearby drivers).

using

. Deployment: Docker containers on Kubernetes
or AWS ECS/Fargate; CI/CD pipelines (Jenkins/GitHub
Actions).

. Monitoring: Prometheus/Grafana for metrics,
ELK stack or Datadog for logs and alerts.

Integrations with third parties

Important third party services to integrate are:

. Payment Gateways: Stripe, Braintree, Adyen,
PayPal, Apple Pay, Google Pay. These provide PCI-
compliant payment processing. Using PayPal and credit
cards, Blacklane relies on support of many gateways to
gain worldwide presence[17].

. SMS/Email: Twilio (SMS/Voice), SendGrid or
Mailgun for transactional emails. For example, SendGrid
can confirm bookings via email, Twilio can send arrival
SMS alerts.

. Mapping & Geo Services: Google Maps or
Mapbox APIs for geocoding, routing,
matrices[30]. In this case the fare estimation and dispatch

distance

algorithm depend heavily on route optimization and ETA
prediction.

. Fleet Telematics:To have the ability to use the
information collected about the vehicles by a provider like
Geotab or Samsara for managing a private or business
fleet it's necessary to install their system in the vehicles
(Optional for MVP).

. KYC: Using providers like Onfido, Jumio or ID
now to check the validity of driver's licenses and verify
the identity of the user, etc (e.g. selfie + ID check) during
signup. It's vital to driver on boarding compliance.

. Insurance Partners: Connect with insurers and
offer coverage at ride level, (e.g. partnering with local
commercial auto insurers or global players like AXA).
E.g. Blacklane is making carbon offsetting but there is
also a need of insurance. It's a requirement that car
insurance be taken out in every jurisdiction.

. Calendar/Expense Tools: Sync with Google
Calendar/Outlook to auto-suggest rides around flight
schedule[9]. Integrating your expense systems (Concur,
Expensify) enables receipt images to flow through to your
company systems[31][7].

. ERP/CRM: With a large corporate client,
integration with a system like SAP Concur or Oracle can
be used to integrate the travel management, streamlining
procurement and reporting.
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Security and compliance are crucial.

The main features are:

o Data Protection: Protecting your Data-data in
transit and at rest needs to be encrypted (TLS). Comply
with GDPR for EU user data (consent, right to erase) and
local privacy laws. Implement strict access controls
(RBAC) in admin/backend.

o PCI-DSS: If any card information is used in the
system, even though this has been handed over to a PCI-
compliant payment gateway, then we need PCI
certification. Cards data must be tokenized and the system
will not retain any credit card data.

o Authentication: Multi-factor authentication to
be implemented for admins. We will be verifying phone
number for the registration of rider and driver.

o Insurance and Liability: Have commercial auto
liability coverage in each of the states you will operate in.
For example, Uber BLACK covers \$1M on-trip; Prime
Lux should maintain at least similar coverage.[25]

o KYC: Implement stringent verification of drivers
(background and license checks) similar to Carey or
Addison Lee[26][13]. For rider KYC (e.g. for high-value
bookings), collect official ID and perform checks via
third-party services.

Adhere to
transportation regulations (e.g. The licensing of drivers,

o Regulatory Compliance: local
the inspection of vehicles, union rules etc.). Ensure that
data logs are kept for audit.

Operational Procedures

An organization that works effectively depends upon
strong procedures:

o Fleet Management: Either be partners or be
certified with local car services. It's possible (and
Blacklane model [12] suggests this) that we do not own
cars but that we must audit and onboard third-party cars.
Implement scheduling and maintenance checks for
vehicles (regular servicing).

o Driver Onboarding: Vet drivers thoroughly:
criminal background check, driving record, professional
training[26]. Create an app for drivers to receive dispatch
notifications and view income and driver availability log.
It is expected that drivers will agree to random checks and
up-to-date training.

. Support and Dispute Resolution: 24/7 support
via in-app chat, phone or email. Automated support FAQs
for common issues. For disputes (late driver, no-show,
billing errors), offer in-app reporting and a standard
resolution process (e.g. Refund if driver doesn't show up).
With service as the focus, try and handle and rectify

customer complaints as fast as possible. For example,
GroundLink promises ‘Priority Support 24/7” and
customized reporting[4].

. Training: Continuously carry out repeat training
of drivers in customer service and safety. Monroe
compliance with duty-of-care policies (e.g. No departures
after midnight unless with an escort).

. Client Account Management: Each major
clients (this is provided by Addison Lee for business
clients[32]) has their own account manager. Provide their
travel manager with a website or portal to review usage,
set policies and book their executives.

. Sustainability: Can offer a carbon neutral ride
(Blacklane does this by way of offsets,[33]) or electric /
hybrid vehicles, (Addison Lee promote their expanding
electric fleet).[34] Fits well with corporate sustainability
objectives and can serve as a unique selling proposition.
Analytics and KPIs

Key metrics that are worth tracking are:

. Trip Metrics: Total # of trips/day, share of trip
type (class), busiest times, average ride distance/duration.
These inform demand planning.

. Financial KPIs: Revenue per ride, gross
bookings, commissions, payment success rate.
. User Engagement: Daily/weekly active users,

booking frequency, retention rates. Run A/B tests for your
app's features.

. Operational KPIs:
average dispatch time, utilization rate (share of idle vs

Driver acceptance rate,

busy drivers), cancellation rate, on-time pickup
percentage (e.g. % within 5 min of scheduled).
o Quality Measures: average user rating, number

of complaints, first call resolution of the support issue.

. Safety/Security: number of incidents per ride,
number of driver background checks per driver.
Analytics dashboards (e.g. via Tableau, or custom BI)
should aggregate this data. Examine, for instance, weekly
data on ride completion rate, average wait time and
customer satisfaction to confirm that quality is being
maintained Second, compare by city and class.

Cost & Timeline Estimates

Based on the average market rates for developing an on-
demand application:

Stage/ Duration | Team Cost
Milestone (Dev (Approx.) Estimate
Months) (\$)
Requirements | 1-2 2 50k—
& Design (PM/Analyst, | 100k
UX)
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Stage/ Duration | Team Cost drivers. This will minimize the chances of
Milestone (Dev (Approx.) Estimate misclassification lawsuits.
Months) (%) Competition: Giants like Uber/Lyft have scal
UVP 57 5% (Full- | 200k_ I-) . t'otmp.e i 1on.. 1ar11§t ike Uber, yt (allve? ?:a e.
Development stack  devs, | 400k ifferentiate via service c.lu.a ity (e.g. 'guaran ee PIC ups,
QA. UI) pro chauffeurs), fixed pricing, and niche marketing (e.g.
- fleet fi t ts). Strategic alli g
Pilor Lammeh 11 DevOps, 20k_50K eet for corporate events). Stra eglc Ia 1.ance(s) (e.g.,
) Increased acceptance and use by institutions, such as
(I city) Beta testers .o
hotels and airlines, could even further boost use).
Iterate & |2 2-3 (Dev/QA) | 50k— . .
Polish 100k . Technology Risk: Real-time systems can have
MVP Total 910 310 300k— downtime. Use redundancy.(multi—z.one deployment) and
550K have fallbacks (SMS alerts if app fails).
fety/Legal: Acci inci
Full-Feature | +6-8 10-15 (incl. | 400k— . - Safety/Lega -001dents or incidents —are
o liabilities. Make sure drivers are carefully vetted, are
1.0 Dev mobile, infra) | 600k ; .. . .
insured, and that there are explicit service terms. Rapidly
Scale & | +3-4 +  DevOps, | 100k— .
o address any legal claims.
Optimization SRE 200k Security of data: Failure of payment or personal
. :
Full 1.0 Total | 1822 | ~15 800k_ | Decarhy e Hre O PAYMER” OF pet
1M details can be disastrous. Employ encryption, regular

Phases include core features first (instant + scheduled
booking, payments, mapping) in the MVP. Extended
features (loyalty program, advanced analytics, global
rollout) come in 1.0.

Deployment, Scaling, and Monitoring

Cloud based deployment (AWS/GCP/Azure).

Leverage container orchestration (Kubernetes) for
automatic scaling of your services. Data ought to be in
managed databases (Amazon RDS, Dynamo DynamoDB,
Redis Cache) for durability. Automate fast deployments
through CI/CD pipelines.

For scaling, have an auto-scaling group and Kubernetes
HPA. Scales based on load (e.g. CPU, message queue
length). For any service providing real time information
(tracking, notifications), it should be designed to be
horizontally scalable. Serve static web assets via CDN.
Monitor the system (CPU, Memory, Response times)
Monitor the business relevant data. Monitoring, e.g.
Prometheus/Grafana (metrics), ELK/Datadog (logs),
Sentry (errors), etc. Configure notifications for failed
trips, payment issues or unexpected increase in
cancelations. Should have routine disaster recovery

exercises and database backups.

Risks and Mitigation

o Regulatory Risk: Varying local rules for
ridesharing (licensing, taxes, etc). Limit your exposure:
You should always work with a local attorney, the legal
environment of where you operate will influence your
liabilities and you will want to properly classify your

audits, and comply with standards (PCIL, ISO 27001).

. Market Penetration: The price may increase the
adoption time for users. Consider promotions (e.g. 25%
off first ride as Blacklane does[35]) and loyalty incentives
to kick-start usage.

A chance for Prime Lux: Within this system, there is an
opening for Prime Lux Cars to carve its niche, perhaps
through guaranteed fixed pricing (no surge charging)|3],
the high-end service (

terminals)[16], environmental
vehicles/offsetting as Blacklane has)[33] and better tools
for the corporate one-click invoicing and policy

chauffeur meeting in

choice (e.g. Electric

controls[39][2]). Specific positioning as "premier service
and transparent invoicing" and collaborations (hotels,
airlines) would appeal to corporate users as well as the
top-end leisure market.

Conclusion

Clearly there is a gap in the market and Prime Lux Cars
caters for it — with businesses and wealthy travelers
requiring trusted, top-class ground transport[1][2]. This
means that if PLC combines best practices of these
existing players, they are able to provide a full set of
features (real-time booking, a choice of luxury vehicles, a
professional driver pool and services for companies) with
a technically solid and law-safe platform. This solution
leverages a modular microservices architecture, which
has incorporated services from third party developers
(payments, maps, communication)[5][30].

According to the competitive analysis,
competitors do some parts of this space very well. PLC's

a lot of
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strengths will be easy to use interface (mobile and web),
simple pricing structure and quality service (certified
drivers, spotless cars, promptness guarantee). Having an
MVP with core functionality to be launched in ~6-9
months (full 1.0 after 12-18 months) is feasible. The most
important risks ranging from technical to regulatory
issues are dealt with by careful planning (e.g. Extensive
legal review, robust insurance policies, security across
various layers, resilient technology infrastructure).

To conclude, a well-executed Prime Lux Cars platform is
more than capable of satisfying the specific needs of
upmarket ride-hailing customers and emerging from the
competition. Through a combination of corporate-friendly
functionalities (expense integrations and invoicing),
luxury elements (flight tracking and concierge services)
and technology strength, PLC is able to win market share
and build brand loyalty within the emerging premium
transportation sector.
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