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Abstract—The City Petrol Supply Management System (CPSMS) is a critical component in 
urban infrastructure, aiming to minimize user waiting times, reduce pollution from idling 
engines, decrease air pollution, and enhance service quality for petroleum enterprises. However, 
the conventional centralized management model of CPSMS suffers from inflexibility and delays. 
To overcome these challenges, we propose an innovative Autonomous Community Architecture 
and construction technology that facilitates real-time information sharing among petrol stations 
and users. 

The Autonomous Community Architecture reimagines the traditional CPSMS by enabling petrol 
stations to collaborate and form a dynamic community. This architecture fosters cooperation 
among stations, allowing them to share real-time data on factors such as fuel availability, queue 
lengths, and service statuses. By leveraging this shared information, users gain the flexibility to 
choose the most suitable station for their refuelling needs, thereby reducing waiting times and 
optimizing service delivery. 

Key features of the Autonomous Community Architecture include: 

1. Real-time Information Sharing: Petrol stations within the community continuously 
exchange data on fuel inventory levels, service availability, and queue statuses. This real-
time information is accessible to users via various channels, such as mobile applications 
and online platforms. 

2. Dynamic Allocation of Resources: The architecture enables petrol stations to 
dynamically adjust their operations based on demand fluctuations and external factors. 
For example, stations experiencing high traffic can receive support from nearby stations 
to alleviate congestion and ensure smooth service delivery. 



Vol. 21, No. 1, (2024) 
ISSN: 1005-0930 

 

JOURNAL OF BASIC SCIENCE AND ENGINEERING 

275 
 

3. User-centric Service Provision: By empowering users with real-time information about 
nearby petrol stations, the architecture prioritizes user convenience and satisfaction. 
Users can make informed decisions about where to refuel, considering factors such as 
queue lengths, wait times, and proximity. 

 

Keywords—"Autonomous Community Architecture" "Petroleum Supply Management" 
"Real-time Information Sharing" "Petrol Stations Collaboration" "GPS-enabled Mobile 
Application “Emergency Response" "Reduced Waiting Times" "Minimization of Pollution" 
"Enhanced Service Quality" "Critical Situations Management" "Queue Length 
Optimization" "Innovative Construction Technology" "Data-driven Decision Making" 
"Urban Infrastructure Innovation" "Collaborative Petroleum Enterprise Network" 
"Customer Satisfaction Improvement" "Resilient Petroleum Supply Systems" 

INTRODUCTION 

In addition to the Autonomous Community Architecture, we introduce the Petrol/Diesel Assistor, 
an innovative online platform designed to facilitate safe and efficient fuel delivery, especially in 
critical situations. This platform leverages an Android application equipped with GPS 
capabilities to streamline the delivery process and optimize resource allocation. 

Key functionalities of the Petrol/Diesel Assistor platform include: 

1. Efficient Fuel Delivery: The platform utilizes real-time GPS data to pinpoint the location 
of users in need of fuel delivery. This information enables delivery vehicles to optimize 
their routes and minimize delivery times, ensuring timely service. 

2. Safety Measures: To ensure safe and secure fuel delivery, the platform incorporates 
robust authentication and verification mechanisms. Users can trust that the fuel they 
receive meets quality standards and adheres to safety regulations. 

3. Emergency Response: In emergency situations, such as natural disasters or fuel 
shortages, the platform enables rapid mobilization of delivery resources to areas in need. 
This proactive approach helps mitigate the impact of crises and ensures continuity of 
essential services. 

In conclusion, the Autonomous Community Architecture and Petrol/Diesel Assistor platform 
represent innovative solutions to enhance the efficiency, flexibility, and resilience of city petrol 
supply management systems. By embracing collaboration, real-time data sharing, and user-
centric service provision, these technologies pave the way for a more sustainable and responsive 
urban infrastructure. 

The efficient management of petroleum supply in urban environments is a multifaceted challenge 
that demands innovative solutions to optimize resource allocation, reduce waiting times, and 
mitigate environmental impact. Traditional centralized management models have proven 
inadequate in addressing the dynamic and diverse needs of both petroleum enterprises and 
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consumers. In response to these limitations, a paradigm shift towards an Autonomous 
Community Architecture for Petroleum Supply Management (ACAPSM) has emerged as a 
promising approach. 

ACAPSM represents a fundamental departure from conventional supply management 
frameworks by fostering collaboration and real-time information sharing among petrol stations 
within a community. This transformative architecture leverages advances in technology and 
communication to create a dynamic network where petrol stations autonomously cooperate to 
optimize service delivery and enhance user experience. 

The core principle of ACAPSM lies in its ability to empower petrol stations with the autonomy 
to make informed decisions in response to real-time data on fuel inventory, service availability, 
and consumer demand. By forming a collaborative community, petrol stations can strategically 
allocate resources, adjust operations, and optimize queue management to minimize waiting times 
and improve service quality. 

Moreover, ACAPSM introduces an unprecedented level of flexibility and responsiveness to the 
petroleum supply chain, enabling rapid adaptation to changing market conditions, traffic 
patterns, and environmental factors.  

Through seamless integration with GPS-enabled mobile applications and online platforms, users 
gain access to timely and accurate information about nearby petrol stations, empowering them to 
make informed decisions and streamline their refueling experience. 

In addition to its immediate benefits for consumers, ACAPSM holds significant promise for 
petroleum enterprises by enhancing operational efficiency, reducing overhead costs, and 
fostering long-term customer loyalty. By embracing a collaborative and data-driven approach to 
supply management, petrol stations can optimize their competitive position in the market while 
contributing to a more sustainable and resilient urban infrastructure. 

In this paper, we explore the key principles, components, and benefits of the Autonomous 
Community Architecture for Petroleum Supply Management. Through case studies, theoretical 
analysis, and practical insights, we demonstrate the transformative potential of ACAPSM in 
revolutionizing the petroleum supply chain and shaping the future of urban mobility. 

Aim 
The aim of this study is to investigate and propose an innovative framework known as the 
Autonomous Community Architecture for Petroleum Supply Management (ACAPSM). This 
framework aims to revolutionize the traditional centralized management models within the 
petroleum supply chain by fostering collaboration and real-time information sharing among 
petrol stations. 
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Objectives 
 Autonomous Community Architecture for Petroleum Supply Management (ACAPSM) 

 ACAPSM optimizes user experience by considering real-time factors like queue lengths 
and service availability. 

 It reduces waiting times by optimizing the fuel system components like the fuel tank, pump, 
filter, and injectors. 

 The field delivery application allows customers to order fuel conveniently from anywhere, 
enhancing user convenience and ensuring timely refuelling. 

 
Problem statement 
There is door-to-door coverage with this app. Utilizing this system has the benefit of allowing 
the end user to streamline their procedure, purchase and get the gasoline, and select the type of 
fuel they require. An-droid Studio is the IDE used for this Android application. 

Motivation 
The motivation behind exploring and developing the Autonomous Community Architecture for 
Petroleum Supply Management (ACAPSM) stems from several pressing challenges and 
opportunities within the petroleum supply chain: 

1. Efficiency Enhancement: Traditional centralized management models often lead to 
inefficiencies in petroleum supply management, resulting in long waiting times, resource 
underutilization, and increased operational costs. The motivation to develop ACAPSM 
arises from the need to enhance operational efficiency by leveraging collaboration and real-
time data sharing among petrol stations 
. 

2. Customer Satisfaction: Waiting in long queues at petrol stations is a common frustration 
for consumers, leading to dissatisfaction and inconvenience. By implementing ACAPSM, 
the motivation is to prioritize user experience by minimizing waiting times and providing 
customers with the flexibility to choose the most suitable refueling options based on real-
time information. 
 

3. Environmental Impact Reduction: The petroleum supply chain contributes to 
environmental pollution through factors such as vehicle emissions and idling engines. 
ACAPSM is motivated by the opportunity to reduce environmental impact by optimizing 
route planning, minimizing idling times, and promoting more efficient resource allocation. 
 

4. Technological Advancements: The advancement of technologies such as GPS, mobile 
applications, and IoT presents new opportunities to transform traditional supply chain 
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management practices. The motivation behind ACAPSM lies in harnessing these 
technological advancements to create a dynamic and responsive community framework for 
petroleum supply management. 
 

5. Resilience and Adaptability: External factors such as natural disasters, fuel shortages, and 
fluctuating market conditions can disrupt the petroleum supply chain. ACAPSM is 
motivated by the need to build resilience and adaptability within the supply chain, enabling 
rapid response and mitigation of disruptions through collaborative decision-making and 
resource sharing. 
 

6. Innovation and Industry Leadership: By embracing an autonomous and community-
based approach to petroleum supply management, organizations have the opportunity to 
drive innovation, differentiate themselves in the market, and position themselves as leaders 
in sustainability and customer-centricity. The motivation behind ACAPSM is to foster 
innovation within the industry and establish new standards for efficiency, reliability, and 
environmental stewardship. 
 

In summary, the motivation behind the development of the Autonomous Community 
Architecture for Petroleum Supply Management is rooted in the desire to address existing 
challenges, capitalize on emerging opportunities, and drive positive change within the petroleum 
supply chain towards a more efficient, customer-centric, and sustainable future. 

SYSTEM ARCITECTURE 

 

Figure1.1: System Architecture 
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System Architecture for Autonomous Community Architecture for Petroleum Supply 
Management (ACAPSM) based on Android Application: 

1. User Interface (UI) Layer: 
 Android Application: The front-end interface accessible to users via smartphones or 

tablets. It provides features such as selecting nearby petrol stations, viewing real-time 
fuel availability, estimating wait times, and placing orders for fuel delivery. 

2. Application Logic Layer: 
 User Authentication and Authorization: Handles user authentication and authorization 

processes to ensure secure access to the application and its functionalities. 
 Route Optimization: Utilizes GPS data and route optimization algorithms to 

recommend the most efficient route for users to reach their selected petrol station or 
for fuel delivery vehicles to reach customers. 

 Order Processing: Processes fuel orders placed by users for delivery and coordinates 
the dispatch of delivery vehicles to the specified locations. 

3. Data Management Layer: 
 Database Management System (DBMS): Stores and manages data related to petrol 

stations, fuel inventory, user profiles, orders, and transactions. 

 Real-time Data Exchange: Facilitates real-time data exchange between the Android 
application and petrol stations, ensuring seamless communication and updates. 
 

4. Integration Layer: 
 APIs and Web Services: Provides interfaces for communication between the Android 

application, petrol stations, and delivery vehicles. APIs enable data exchange and 
integration with external systems or third-party services. 
 

5. External Systems: 
 Petrol Stations: Each petrol station is equipped with sensors or IoT devices to monitor 

fuel inventory, service statuses, and queue lengths. These stations communicate with 
the Android application to provide real-time data updates. 
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 Delivery Vehicles: Vehicles equipped with GPS tracking devices and fuel delivery 
equipment receive orders from the Android application and navigate to customer 
locations for fuel delivery. 
 

6. Security Layer: 
 Encryption and Secure Communication: Ensures data security and integrity by 

encrypting sensitive information transmitted between the Android application, petrol 
stations, and delivery vehicles. 

 Authentication and Access Control: Implements mechanisms for user authentication 
and access control to prevent unauthorized access to the system and its data. 
 

7. Monitoring and Analytics: 
 Performance Monitoring: Monitors system performance, user interactions, and 

transactional data to identify areas for optimization and improvement. 
 Analytics and Reporting: Analyses user behavior, fuel consumption patterns, and 

operational metrics to generate insights for business intelligence and decision-
making. 

 

The Android application serves as a central component of the ACAPSM system architecture, 
facilitating seamless interaction between users, petrol stations, and delivery vehicles to optimize 
fuel supply management and enhance user experience. 

DataFlowDiagram 
 

The Data Flow Diagram (DFD0) illustrates the data flow in our system. It shows the base DFD, 
where the circle represents our system and the rectangle represents input and output.In DFD1, we 
display the actual input and output of the system. Text or images are the input, and rumour 
detection is the output. Similarly, in DFD2, we display the user and administrator operations. 

 
DFD- Level-0 
 

 
DFD – Level-1 
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UML DIAGRAMS 

Unified Modeling Language is a standard language for writing software blueprints. The UML 
may be used to visualize, specify, construct and document the artifacts of a soft ware intensive 
system. UML is process independent, although optimally it should be used in process that is use 
case driven, architecture-centric, iterative and incremental. The Number of UML Diagram is 
available. 

 Use case Diagram. 

 Component Diagram. 

 Activity Diagram. 

 Sequence Diagram. 

Figure1.2: Use-Case Diagram 
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Figure1.4: Sequence Diagram 
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Figure1.5: Class Diagram 

 

 

Figure1.6: ER Diagram 

Android is a mobile operating system developed by the Open Handset Alliance and sponsored by 
Google. It is free and open-source software, with its source code known as Android Open-Source 
Project (AOSP). Most Android devices come with additional proprietary software, such as 
Google Mobile Services (GMS), which includes core apps like Google Chrome and Google Play 
Services. Android has been the best-selling OS worldwide since 2011 and on tablets since 2013. 
It has over two billion monthly active users and features over 3 million apps on the Google Play 
Store. 

 
Android Studio is the official integrated development environment (IDE) for Google's Android 
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CONCLUSION 

 Hybrid Approach for Delivery Optimization in Gas Station Networks 

 Utilizes linear programming methods, heuristic planning algorithms, and multi-agent 
simulation modeling for efficient resource allocation and delivery planning. 

 Addresses the impact of demand emergencies on supply chain coordination, emphasizing 
the need for adaptive strategies to maintain efficiency. 

 Adjusts contract parameters in response to market demand fluctuations, enhancing the 
supply chain's resilience to emergencies 

 Enhances the anti-emergency’s ability of the supply chain by adjusting contract parameters 
to ensure agility and responsiveness to market demand changes. 

 Maintains retailer's recycling price stability, ensuring consistency and predictability within 
the supply chain. 
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