International Journal of Scientific Research in Engineering and Management (I[JSREM)
Volume: 10 Issue: 04 | April - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

A Smart Urban Service Locator - One Step Digital Aggregator

Mrs. R. Ramya !

Department of Computer Science and Business System
Rajalakshmi Institute of Technology
Chennai, India
ramya.r(@ritchennai.edu.in

Praanav V 2
Department of Computer Science and Business System
Rajalakshmi Institute of Technology
Chennai, India
praanav.v.2022.csbs@ritchennai.edu.in

Nithish Kumar B 3
Department of Computer Science and Business System
Rajalakshmi Institute of Technology
Chennai, India
nithishkumar.b.2022.csbs@ritchennai.edu.in

Vignesh V 4
Department of Computer Science and Business System
Rajalakshmi Institute of Technology
Chennai, India
vignesh.v.2022.csbs@ritchennai.edu.in

Sridharan S 5
Department of Computer Science and Business System
Rajalakshmi Institute of Technology
Chennai, India
sridharan.s.2022.csbs@ritchennai.edu.in

Abstract

Urban populations are increasingly depend on digital
platforms for essential services such as home chores, repairs
and personal wellness. Yet, many current service platforms
are often fragmented, lack live tracking and provide meager
safety mechanisms, which decreases user trust and overall
effectiveness. This research presents a Smart Urban Service
Locator, a consolidated digital aggregator built to streamline
service discovery while assuring real-time interaction and
bolsters protection. The proposed system pairs a Flutter cross
platform application with a Firebase serverless backend to
enable real-time booking, tracking and multi-vendor
management. A reactive state management approach ensures
synchronized updates across every user and an integrated
SOS module enables emergency alerts with live location
sharing. Experimental outcomes show that the system
sustains low latency and high reliability even under increased
user load. The results suggest that the integration of real-time
cloud infrastructure with safety-focused design principles can
generate significant enhancements.

Keywords: Urban Service Locator, Service Aggregation,
Firebase, Flutter, Real-Time Systems, Gig Economy, Urban
Computing, Safety Systems

1. Introduction

With the rapid transformation of urban living, there has been
an increase in the use of mobile technologies and urban
density, resulting in demand for rapid, reliable and readily
available everyday services. In the modern wurban
environment, people are beginning to rely on digital platforms
as a means to fulfil their daily needs for home maintenance,
cleanliness, and self-care. Digital platforms have become an
integral part of the platform economy by providing a
connection between consumers and service providers via

integrated and easy to use interfaces. However, many of the
existing digital platforms have serious deficiencies in the
current system. Digital infrastructures are typically built
around a specific service areas like transportation or services,
requiring users to manage multiple applications to accomplish
a specific task. This fragmentation of services creates
inefficiencies, reduces convenience and increases the mental
burden on users. In addition to this, there is a lack of good
telemetry systems and synchronous communications tools in
most digital platforms, contributing to a knowledge gap
between the service provider and the service consumer. Users
continue to encounter security as a barrier to accessing on-
demand services as they frequently needed to allow strangers
into their residences. Although some platforms provide
minimum functions such as ratings/reviews and identity
verification, these functionalities do not alleviate any
immediate risk because they primarily only provide reactive
and not preventative means. More specifically, without real-
time safety related functions (such as live tracking and instant
response systems) present, user's confidence is diminished
[4]. In addition to concerns regarding security, scalability is
an additional challenge: the majority of currently available
platforms are inflexible and do not accommodate changes in
demand for service. As a result, users may experience latency
and lag along with increased risks associated with the
potential for service disruptions due to high-demand
scenarios [5]. To address these barriers, this paper proposes
the Smart Urban Service Locator, a complete multi-channel
digital platform intended to improve performance (efficiency,
dependability and safety) by integrating various types of
services using an end-to-end solution via a single digital
application through the use of real time booking/tracking
functions and a highly scalable cloud environment.
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IL. Literature Review
A. Evolution of Service Marketplace Systems

Over the years the evolution of the digital service marketplace
has progressed from being just a listing of service providers
to providing advanced booking and a real-time personalized
experience including verification of provider trustworthiness
[1], [2]. Early forms of these services did not include
important features such as instant request for a service,
however, with the development of the gig economy for
example Uber, TaskRabbit the use of mobile technology, GPS
tracking and dynamic pricing has enabled the construction of
fast access to services [18]. Studies have demonstrated that
the use of platforms in the digital service marketplace reduces
the time taken to find and receive services significantly [10].
Users are still experiencing some challenges, however with
the fragmentation of services across many different
applications and the need for a unified platform. It can be
difficult to manage your multiple applications and complete a
task between a number of different applications, all of which
are typically standalone and not integrated [7]. The
fragmentation of services for residents is particularly
problematic with the growth of cities and the varied needs of
residents [11]. The project arrives out of a recognition of the
current “app-hopping” nature of the delivery of services
thereby providing access to multiple service categories within
one application that is designed according to the needs of
today’s urban dwellers [10], [11] while providing a responsive
and scalable solution for

urban life and transportation.
B. Cross Platform Application Frameworks

The development framework selected has a significant impact
on the performance, scalability and maintainability of
contemporary  service-based applications. While the
development of native iOS and Android is the highest
performing option available today, it results in separate code
bases for each platform, both of which increase the time and
complexity of developing applications [7]. Cross platform
development frameworks like Flutter and React Native
provide an opportunity to use a single codebase while
achieving near-native performance on both platforms [13].
Flutter's use of the Skia rendering engine empowers a
consistent Ul to be built while utilizing an Ahead of Time
(AOT) compilation for improved runtime performance [4].
Past study shows that Flutter provides a superior level of
consistency in terms of Ul and development speed/efficiency
when compared to other development frameworks, especially
with applications that demand the use of complex animations
or real time updates [5], [8]. Flutter excels in modular and
reusable design, yet efficient state management remains a
challenge in real time applications [6]. To solve these issues,
frameworks such as Provider and Riverpod provide feasible
solutions, especially Provider executes a light weight and
scalable framework that helps in managing dynamic Ul
updates [9]. We proposed a system that adopts Flutter with
Provider based state management to ensure high performance,
scalability and maintainability [3].

C. Cloud-Based Backend Architectures and Real-Time
Systems

Mobile applications increasingly rely on cloud-based back-
end infrastructure to store their app data, authenticate users
and manage real-time communication. Traditional monolithic
architecture hosted on central servers using REST APIs has
becoming increasingly difficult to scale, maintain and
experience high latency. A strong alternative has emerged in
the serverless architecture model found in many Firebase
enabled mobile applications. Firebase provides a complete
toolkit of services such as Firestore for real-time data storage,
Firebase Authentication to manage user identities and Cloud
Functions to implement server-side business logic to enable
developers to build and deploy highly scalable apps without
the need to maintain or manage any underlying infrastructure
[3], [15]. Firestore also uses a document based data model that
allows for the flexible representation of heterogeneities,
which is ideally suited for multi-vendor service platform
applications, where each vendor may have a unique set of
attributes across categories. Additionally, Firestore utilizes
snapshot listeners to support real-time data synchronization
by enabling connected clients to receive instant updates each
time a document in the database is changed [19]. Research
indicates that mobile apps powered by Firebase are more
reliable and faster than mobile apps powered by traditional
back-end architecture, particularly when the app has high
frequency state updates and real-time user-to-user
interactions [3]. In spite of these benefits, developers must
consider several elements, such as data consistency, security
rule management and cost optimization when designing and
developing mobile applications that use Firebase. The
proposed system uses Firebase’s serverless features to
achieve real-time updates, automated scaling and reduces
operational complexity, ensuring efficient handling of fast
changing demands of urban services.

D. Safety, Trust, and User Experience in Gig Platforms

The need of trust and safety are critical to the operation of any
service-oriented business that operates within a gig-based
economy. Consumers frequently engage with service
providers at their own home, creating an increased risk of
physical harm and inconsistent levels of service quality.
Research shows that most consumers will not trust the service
delivery platform they are using or will use it less often if it
lacks adequate safety measures [14]. Companies that
currently provide services to gig economy workers, will
generally only provide basic safety functions such as rating
systems or verification of users and do not take measures to
improve user safety in real time. Providing users with
enhanced safety functionalities like real-time tracking of
workers, emergency notifications and incident reporting
systems has improved the consumer's perception of trust
towards the service delivery platform leading to increased
usage of the platform [14]. Providing transparency throughout
the service lifecycle will allow customers to see where they
are in the process of getting services delivered. It will also
allow customers to see real-time updates regarding their
bookings including booking acceptance from the service
provider, when the service provider arrives and when the
service has been completed. This will help reduce the
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uncertainty of the platform's capability of providing reliable B = (id, customer_id, provider id, service id, time, status,
services. In addition to this there has been significant location, payment)
advancements in regards to safety and tracking; however,
many gig economy platforms continue to treat safety as an The booking status follows a set of predefined state model:

addition instead of an inherent part of the design [18]. This

shows a need for "safety first" architecture that puts user's

status = ending, accepted, dispatched, inprogress,
safety at the centre of the design [20]. To address this our (v & P P prog

completed, cancelled)

proposed system has an integrated SOS emergency module
that will provide a user with the ability to send real-time alerts
and share their live location with others [14] while remaining
integrated within the application workflow for a seamless
experience [19].

This framework ensures consistency and uniform traceability
across the service lifecycle.

B. System Design and State Management

E. Limitations of Existing Systems and Rescarch Gap The elements of the User Interface will automatically update

Despite there has been tremendous progress made in when the backend changes as a result of using a reactive-style
developing service aggregation platforms, several limitations programming approach i.e. the user interface updates in real
remain in the existing research. Most current systems exhibit time to reflect changes made by the back-end in response to
several limitations that impede their effectiveness: they signals sent by Firestore Streams.

operate independently within multiple service areas and
therefore cannot provide users with multiple types of service
within one system they often do not provide real-time

This is attained through the combination of Firestore Streams
with Flutter's Provider based state management.

synchronisation of data between users and services, resulting Let Ul , represent the Ul state at time .
in inconsistent user experiences they lack adequate safety
measures built into them to enable the user to feel secure using Then: |UL = f ( Datagiesiore(t) )

them and most current systems are built using large,
monolithic architecture making them difficult to scale.
Furthermore, relatively few studies have focused on the
creation of an integrated solution rather than focus on

This ensures that any update in the database is immediately
reflected in the user interface, eliminating inconsistencies and
improving responsiveness.

developing the individual pieces of the integrated solution C. Booking Optimization and Provider Matching

such as developing an improved recommendation engine, an

improved user interface, or an improved back-end The providers are selected by filtering and ranking available
architecture. This paper introduces an integrated service providers:

solution based on multi-vendor aggregation, real-time cloud

computing for synchronisation of user and service data, cross- P avaitable = {p € P | category(p) = ¢ @labilive) = grye)

platform mobile application development and integrated
safety features. The goal of this integrated method is to create
an improved user experience while providing the ability to The ranking score is denoted by:
scale the system to meet increased demand through a

combination of improved technical performance, increased

Score(p) = a Raqj + f Proximity + y Response Rate

scalability, and improved safety associated with current urban

service delivery systems. Where:
II1. Methodology and Implementation ¢ Rag : Adjusted rating
. Proximity: Distance to user
A. Data Modeling and System Representation . Response Rate: Historical acceptance rate

The proposed system uses Firestore for document oriented
data modeling, which allows for flexible management of
many different categories of attributes from different services.
Unlike traditional relational databases, NoSQL can evolve its
schema dynamically over time this is an important feature of

any system aggregating multiple types of services. The system pipeline functions as follows:
The system consists of three core entities: services S,

This approach provides optimal service allocation while
ensuring the system stays unbiased.

D. Implementation Pipeline

providers P, and bookings B. 1. Request for service is submitted by the user.
2. Backend validates and stores the request.
Each service is categorized as: 3. Providers are immediately notified.
4. First acceptance triggers a booking
‘ S P = (id, name, category, pricing model, base_rate, rating) ‘ confirmation. ) ) )
5. All interfaces are kept in sync with

The booking entity records the transactional relationships: continuous state updates.
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This pipeline ensures low latency and high reliability, both of
which are critical for applications that operates in urban
environments.

Algorithm 1: Booking State Synchronization

Input: UserID, ServicelD, DateTime, Geolocation

Output: Confirmation Status

1: Authenticate User using Firebase.Auth — if failed, log
violation and redirected to AuthScreen

2: Initialize a BookingObject {status:’Pending’} — write to
Firestore ‘Bookings’ collection

3: Query ‘Providers’ where category == ServiceCategory &
isAvailable == TRUE

4: Trigger Cloud Function: Notify Available Providers, Lists
( ProviderID, BookingID )

5: Set real time listener on ‘Bookings/{BookingID}’
6: while Timer < 300ms do
7: if status == ‘Accepted’ then

8: Update Ul via Provider — openChatChannel (CustomerID,
ProviderID)

9: Return ‘Booking Confirmed’
10: end while

11: Update BookingObject: {status: ‘Timeout’} — Return
‘No Providers Available’

12: Update BookingObject: {status: "Time-out", reason:
"No response"}

IV. System Architecture

The architecture of the proposed Smart Urban Service
Locator is structured to achieve high availability, scalability
and low latency while also minimizing operational costs [10],
[11]. The use of a serverless mobile architecture, eliminates
the need for managing dedicated servers, thereby allowing
automatic scaling and efficient resource allocation [15]. A
modular and layered design allows for loose coupling and
maintainability [3], [7].

Fig. 1. Architectural overview of the Smart Urban Service
Locator, highlighting the bi-directional flow of data between
the Flutter frontend and the serverless infrastructure.

A. Overview of Layered Architecture

The functional layers in the system are split into four main
layers as shown in the system flow:

1. Client Application Layer (Flutter).

2. State & Logic Layer (Provider/Dart).

3. Authentication & Gateway Layer (Firebase
Auth).

4. Cloud Data Layer (Firestore/Functions).

B. High-Level System Workflow

The system's architecture consists of four key functional
layers. The Client Application Layer providing UI, user input
and media operations on both Android and iOS using Flutter
[6]. The State and Logic Layer govern application state and
business logic, using the Provider pattern as well as
supporting local caching to minimize unnecessary network
calls [9]. The Authentication and Gateway Layer use Firebase
Authentication to ensure role-based access control to
customers, vendors and administrators [20]. Lastly, the Cloud
Data Layer uses Firestore for real-time data synchronization
and Cloud Functions to deliver event driven microservices
handling notifications, booking transitions and SOS events
[15], [19].

C. Security and Data Integrity

Security is enforced by means of Firebase Security Rules
following the Principle of Least Privilege, to allow users
access only to data that is relevant to their role [20]. All client-
server communication is secured using HTTPS, which
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ensures that the platform maintains its integrity and reliability
[14].

V. Result and Discussion

A. Technical Performance Benchmarking

We conducted stress testing on the core features of the
aggregator to see if it could handle accommodating dramatic
increases in the demand for urban services (e.g. during
seasonal holidays). We tested the system by simulating runs
of 100 - 1,000 users who were using the system at the same
time.

Table |
Average System Latency and Reliability Metrics
Metric 100 500 1,000
Users Users Users

Latency: Search

. 420 ms 510 ms 680 ms
Discovery

Latency: Booking

750 ms 890 ms 1150 ms
Push

Latency: Sos 180 ms 220 ms 250 ms

Response
Database Sync litter 45 ms 60 ms 95 ms
API Success Rate 99.9% 99.7% 99.4%

Table I shows that there was an increase in the average latency
as a result of more and more users, but the average latency
elevating was not linear with the added number of users
indicating scalability for the serverless backend technology,
the SOS feature was able to maintain an average response
time under 300 ms even under high user loads which ensures
reliability during critical situations.

B. Qualitative Analysis: User Satisfaction

The User Acceptance Testing (UAT) outcomes were
categorized by functional domains and findings in Table II
affirm the inclusion of safety features and transparent tracking
being significant advantages for the aggregator as opposed to
being simply part of traditional service listings.

Table 1l
Multi-Category Satisfaction Matrix (Scale 1-5)
Experience Customer Vendor
. . . Average
Domain Rating Rating
Ul Intuitiveness 4.7 4.1 4.4
Transactional 48 46 4.7
Transparency
Real-time Tracking 45 a4 4.45
Accuracy
505 safety 4.9 4.8 4.85
Assurance
Value for Effort 4.6 4.5 4.55

The results in Table II confirm that the inclusion of safety
features and transparent tracking are high-value additions that
differentiate this aggregator from standard service lists.

C. Discussion: The Impact of One Step Aggregation

The introduction of a unified "Locator" addresses the
discoverability problem in the urban sector. Traditional
platforms often seperate services into different applications
such as having one app for maid services and another for
repairs. Our data shows that 76% of pilot users preferred the
"One-Step" model because it reduced "app fatigue" and
provided a consistent safety guarantee across all service
types. From a provider's perspective, the "Digital Aggregator"
functions as a mechanism for democratization tool. Small-
scale vendors reported a 40% surge in lead generation during
the first month of the pilot relative to their prior dependence
on social media marketing. This observation implies that the
platform's categorization and rating system successfully
addresses the visibility gap for skilled but under-promoted
local professionals.

VI. Future Work

Although the existing system provides a solid foundation,
opportunities for improvement exist:

1. Al-based recommendations: By applying machine
learning algorithms like collaborative filtering, It offers the
ability to recommend services based on the user's history of
service use and on current market trends in their area.

2. Localized payment gateways: The goal is to extend the
way clients can make payments to service providers by
providing clients with a secure escrow-based payment system
that can be attached to the application.

3. Block Chain: By using a decentralised solution to store
service providers' credentials as well as verify customer
reviews of service providers, we will decrease the likelihood
of the creation of fraudulent service providers in our supply
chain.

4. IoT Integration: When the leak detector's compatible IoT
device is activated, it will automatically create a booking
request for a recommended provider of our services based on
the user’s request.

5. Multiple Language: The goal is to make it easy to reach
all population groups by developing geo-relevant language
packs on a local or national basis.

VII. Conclusion

This paper presented "A Smart Urban Service Locator," a
digital aggregator developed to address the fragmentation and
issues with safety in the on-demand home service industry.
Utilizing the Flutter framework combined with a serverless
Firebase architecture, the system achieves high performance
and scales with the help of providing a cohesive user
experience. The integration of multi-role dashboards with
real-time synchronization promotes transparency, while the
SOS function supports addressing essential critical safety
concerns. The results from both quantitative and qualitative
findings indicate that the proposed aggregator is a realistic
and highly effective tool for modern urban environments and
provides an adaptable model for the future of the digital gig
economy.
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