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Abstract
Transportation plays a crucial role in modern society, facilitating the movement of goods and people from one place to another efficiently and effectively. For transport companies, managing schedules is essential to ensure timely delivery of goods and passengers to their destinations. However, manual scheduling processes can be time-consuming, error-prone, and inefficient. Therefore, the implementation of a computer-based scheduling system can greatly improve the efficiency and accuracy of scheduling tasks for transport companies.Computer-based scheduling systems utilize advanced algorithms and software to automate the scheduling process, taking into account various factors such as vehicle availability, driver schedules, route optimization, and customer preferences. By automating these tasks, transport companies can streamline their operations, reduce costs, and improve overall customer satisfaction. Additionally, computer-based scheduling systems can provide real-time updates and alerts, allowing companies to quickly adapt to changes and disruptions in the transportation network .
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CHAPTER ONE
GENERAL INTRODUCTION
1.1 Background to the Study
Transportation plays a crucial role in modern society, facilitating the movement of goods and people from one place to another efficiently and effectively. For transport companies, managing schedules is essential to ensure timely delivery of goods and passengers to their destinations. However, manual scheduling processes can be time-consuming, error-prone, and inefficient. Therefore, the implementation of a computer-based scheduling system can greatly improve the efficiency and accuracy of scheduling tasks for transport companies (Smith, et al., 2020).
Computer-based scheduling systems utilize advanced algorithms and software to automate the scheduling process, taking into account various factors such as vehicle availability, driver schedules, route optimization, and customer preferences. By automating these tasks, transport companies can streamline their operations, reduce costs, and improve overall customer satisfaction. Additionally, computer-based scheduling systems can provide real-time updates and alerts, allowing companies to quickly adapt to changes and disruptions in the transportation network (Jones and Brown, 2019).
Furthermore, the integration of a web-based scheduling application can facilitate seamless communication and collaboration across different stakeholders within the road transport ecosystem. As stated by White (2021), web technologies enable secure access to scheduling information from any location, empowering dispatchers, drivers, and customers to interact and make informed decisions in real time. This interconnectedness can lead to enhanced visibility, improved coordination, and ultimately, higher service reliability.
To design and implement a computer-based scheduling system for a transport company using HTML, CSS, JavaScript, Bootstrap, and MySQL, a structured approach is essential. Front-end development involves creating a user interface with HTML and CSS for layout and styling, incorporating interactive elements and validations using JavaScript, and ensuring responsiveness across devices with Bootstrap. On the back end, a Node.js server is set up using Express.js to handle HTTP requests and connect to a MySQL database where scheduling data is stored. AJAX requests facilitate communication between the front end and back end, enabling features like form submissions and data retrieval. Security measures such as user authentication using JWT or session-based methods are implemented to protect sensitive data. Deployment on a web server and comprehensive testing ensure the functionality, performance, and security of the scheduling system, ultimately providing a robust solution tailored to the needs of the transport company.
1.2 Statement of the Problem
The statement of the problem for designing and implementing a computer-based scheduling system for a transport company revolves around identifying and addressing the challenges faced by the current manual or semi-automated scheduling processes. These challenges may include inefficiencies in route planning, suboptimal allocation of vehicles and drivers, difficulty in adapting to dynamic conditions such as traffic variations, and limitations in real-time monitoring and communication. Additionally, the reliance on traditional methods can lead to human errors, delays in scheduling updates, and overall operational inefficiencies. 
1.3 Aim and Objectives of the Study
The aim of this study is to design and implement a computer-based scheduling system for a transport company to automate and optimize scheduling processes.
Objectives:
i. To analyze the existing scheduling processes and challenges within the transport company.
ii. To design a user-friendly web application for scheduling routes, vehicles, and drivers.
iii. To implement the scheduling system with features for real-time updates and notifications.
1.4 Significance of the Study
The significance of designing and implementing a computer-based scheduling system for a transport company is multifaceted and holds substantial benefits for both the company and its stakeholders. Firstly, the adoption of such a system promises to enhance operational efficiency by automating scheduling processes, thereby optimizing resource allocation and reducing operational costs associated with manual management. This efficiency improvement translates into improved service delivery, punctuality, and reliability, which are critical factors in the competitive transport industry. 
1.5 Scope of the Study
The scope of this study encompasses the design and implementation of a computer-based scheduling system specifically tailored for a transport company operating in the road transportation sector. The study will focus on developing a web application using technologies such as HTML, CSS, JavaScript, Bootstrap, and MySQL. The scheduling system will cover key functionalities including route planning, vehicle allocation, driver scheduling, real-time tracking, and reporting.
1.6 Organisation of the Report
This research work provides efficient way of handling importation and exportation operation job and sheds more light on how to design software for it. The project consists of five chapters. The preliminaries contain the title page, table of contents and abstract.
Chapter one contains the introduction of the study, statement of the research problem, aims and objectives of the study, significance of the study, and the organization of the report.
Chapter two contains the literature review on data mining and its implementation in academic and students’ performance analysis. It also discusses issues related to data mining and it is used for academic performance in higher institutions.
Chapter three contain analysis of the existing and proposed system, which entails method employed in gathering facts, analysis and problems of the existing system, its contain the description of the current system, problems of the existing system, Description of the proposed system, Advantage of the proposed system , Disadvantage of the proposed system, implementation techniques and choice of programming language. 
Chapter four is basically contains Design implement and Documentation of the system. It contain output design, input design, file design, procedure design, contain implementation technique, programming language, Hardware and Software, it contains document of the system.
Chapter five contains the summary, Experience, problem encountered, Recommendation and conclusion.
CHAPTER TWO
LITERATURE REVIEW
2.1	Review of Related Work
Pashchenko, et al., (2020) review a journal titled “Implementation of train scheduling system in rail transport using assignment problem solution” The paper is concerned with the freight scheduling problem in the rail transport control systems. Its base sub problem of train scheduling has been modeled as an assignment problem and solved using auction method. Results of comparison of auction algorithm and Hungarian algorithm application for train scheduling problem showed that auction algorithm is significantly faster in convergence. Towards the end, in this paper, was proposed the ways of further algorithm improvement.
Che, et al., (2020) Design and implementation of monitoring and management system for tank truck transportation. In order to reduce the wastage and loss of petroleum products in transit, a monitoring and management system is proposed for tank truck transportation. In this system, a vehicle transport recorder is developed to record the operations of inputs and outputs of a tank truck via a kind of Hall Effect switch sensors. Wireless data transceivers are designed to start and stop monitoring in the starting stations and destinations automatically. The information recorded by the vehicle transport recorder is collected by a smart card and then it is transferred to the host management software which is developed to manage the transportation data, alarm messages, devices, archives, etc. The integrated and intelligent system has been implemented and applied to practice, and it reduces the loss of petroleum products during the transportation efficiently.
Ashour, et al., (2021) Design and Implementation of Transportation Management System. This paper proposes an effective method of transportation management system. This proposed system is designed to interconnect public transport vehicles and bus stations to “Central Room” to monitor the vehicles & traffic status. Based on the collected data and via analyzing road condition, estimated arrival times are computed and transmitted to all relevant stations. The main structure of proposed system consists of Bus unit, station unit and main control centre with servers. Bus and station unit can be hardware unit or mobile android unit. Monitoring Busses based on GPS and GPRS applications. The data transferred between Bus units, station units and the main servers are managed via GPRS/UMTS link. At the server (Central Room) and based on the collected data from buses and via analyzing road condition, accurate arrival times will be computed (Via Neural network (NN) / Kalman Filter (KF)) and transmitted to all relevant stations. In this paper, we proposed a modified technique to predict bus arrival time depending on the two algorithms (NN & KF) simultaneously to take advantage of historical data (NN) with current data (KF). Achieving these main features will cause major improvements in public transport convenience and safety. Field tests were performed under real traffic situations in order to test the system.
Chen, et al., (2021) "A Survey of Real-Time Vehicle Routing and Scheduling". This survey paper provides a detailed overview of real-time vehicle routing and scheduling (VRTS) systems, which play a critical role in optimizing transportation operations. The authors discuss the challenges associated with real-time scheduling, such as dynamic traffic conditions and fluctuating demand patterns. They review recent advances in optimization algorithms tailored for real-time VRTS, including dynamic vehicle routing algorithms, online scheduling strategies, and integration of real-time data sources like GPS and traffic information. The survey emphasizes the importance of real-time VRTS in enhancing transportation efficiency, reducing costs, and improving service reliability.
Zhang (2020) "Optimization of Bus Scheduling Using Machine Learning Techniques". This research article explores the application of machine learning techniques in optimizing bus scheduling for urban public transit systems. The authors propose a novel approach that leverages historical data, passenger demand patterns, and real-time traffic information to dynamically optimize bus routes and schedules. They discuss the use of machine learning algorithms, such as neural networks and reinforcement learning, to improve scheduling accuracy and efficiency. The study demonstrates significant enhancements in service reliability, on-time performance, and operational efficiency through the integration of machine learning-based scheduling strategies.
Park, et al., (2020) “Efficient Vehicle Routing and Scheduling for Last-Mile Delivery Services” This journal article presents an efficient vehicle routing and scheduling framework designed specifically for last-mile delivery services in e-commerce logistics. The study focuses on developing heuristic algorithms that optimize delivery routes and schedules while considering constraints such as time windows, vehicle capacities, and customer preferences. The authors discuss the challenges unique to last-mile delivery and propose innovative solutions to improve delivery efficiency and reduce operational costs. The research demonstrates significant improvements in delivery performance and customer satisfaction through the adoption of efficient routing and scheduling strategies.
Wang, et al., (2021) “Dynamic Scheduling for Freight Transportation: Challenges and Opportunities". This article investigates the complexities of dynamic scheduling in freight transportation and explores potential solutions to address these challenges. The authors discuss the real-time decision-making requirements in freight logistics, considering factors such as traffic congestion, demand variability, and delivery constraints. They propose adaptive scheduling strategies and optimization techniques to optimize freight transportation operations, enhance resource utilization, and improve delivery reliability. The study highlights the importance of dynamic scheduling in meeting the evolving demands of the freight transportation industry and identifies opportunities for future research and development in this area.
Gupta, Sharma & Jain (2020) "Integration of IoT and Optimization Techniques for Smart Transportation Systems". This journal article explores the integration of Internet of Things (IoT) technologies with optimization techniques to develop smart transportation systems. The authors discuss the role of IoT in data collection, real-time monitoring, and decision-making for optimizing transportation operations. They present case studies and applications of IoT-enabled optimization approaches in traffic management, fleet routing, and public transit scheduling. The study highlights the benefits of IoT-driven smart transportation systems, such as improved efficiency, reduced environmental impact, and enhanced user experience. The research emphasizes the potential of IoT integration in transforming traditional transportation systems into intelligent and adaptive networks.
2.2 Review of General Study
This section delves into the broader context and foundational studies that have influenced the development of computer-based scheduling systems. By examining general studies related to scheduling, optimization, and technology integration in transportation, we gain a comprehensive understanding of the principles and innovations that underpin modern scheduling systems.
2.2.1	Historical Background of Scheduling Systems
The historical background of scheduling systems can be traced back to the early 20th century, where the need to efficiently allocate resources and coordinate tasks led to the development of fundamental concepts and methodologies in operations research and management science. One pivotal development was the introduction of Gantt charts by Henry Gantt in 1919. Gantt charts provided a visual representation of project schedules, allowing managers to allocate tasks, monitor progress, and manage resources effectively. This early concept laid the foundation for subsequent advancements in scheduling methodologies and techniques. As operations research (OR) emerged as a distinct discipline during World War II, there was a growing emphasis on applying mathematical and analytical methods to optimize complex systems and decision-making processes. OR provided a formal framework for modeling and solving scheduling problems using mathematical techniques such as linear programming, dynamic programming, and combinatorial optimization. George Dantzig's development of the simplex algorithm for linear programming in the 1940s was instrumental in optimizing resource allocation and production scheduling, influencing the evolution of scheduling systems.
The field of scheduling further advanced in the 1950s and 1960s with the introduction of heuristic and metaheuristic algorithms. Researchers explored heuristic approaches to tackle large-scale scheduling problems, including the famous Savings Algorithm proposed by Clarke and Wright in 1964 for vehicle routing. This heuristic method provided practical solutions for optimizing routes and schedules, demonstrating the efficacy of computational approaches in solving scheduling challenges. The integration of computer technology into scheduling systems began in the 1960s with the advent of mainframe computers and early software applications. This technological advancement enabled the development of more sophisticated scheduling algorithms and optimization techniques. Researchers leveraged computing power to solve larger and more complex scheduling problems efficiently, paving the way for real-time scheduling and dynamic optimization strategies.
2.2.2	Integration of Computer Technology
The integration of computer technology has profoundly impacted scheduling systems, revolutionizing how organizations manage and optimize resource allocation, task sequencing, and operational efficiency. This integration has ushered in a new era of automation, real-time data integration, and advanced optimization techniques, transforming traditional scheduling approaches into dynamic and adaptive systems. One key aspect of computer technology integration in scheduling systems is automation. Scheduling software and algorithms automate repetitive tasks, reducing manual effort and human error. Automated scheduling processes generate optimized schedules based on predefined rules, constraints, and objectives, allowing organizations to handle larger and more complex scheduling tasks efficiently. This automation streamlines operations, frees up valuable human resources, and ensures consistent scheduling outcomes.
Another significant impact is the integration of real-time data sources into scheduling systems. Advances in technologies like the Internet of Things (IoT), sensor networks, and GPS enable the seamless integration of real-time data on factors such as inventory levels, machine status, traffic conditions, and customer demand. This real-time data integration empowers scheduling systems to dynamically adjust schedules based on changing conditions, optimizing resource allocation and improving responsiveness to operational demands. Moreover, computer technology facilitates the development and implementation of sophisticated optimization algorithms in scheduling systems. Algorithms such as linear programming, genetic algorithms, simulated annealing, and ant colony optimization can efficiently solve complex scheduling problems by considering multiple constraints and objectives simultaneously. These optimization techniques optimize resource utilization, minimize costs, and improve scheduling outcomes, leading to increased efficiency and performance.
2.2.3	Modern Scheduling Systems and Optimization
Modern scheduling systems leverage advanced technologies and optimization techniques to enhance efficiency, flexibility, and responsiveness in resource allocation and task scheduling. These systems are integral to various industries, including transportation, manufacturing, healthcare, and service operations, where effective scheduling is critical for optimizing operations and meeting customer demands. One key aspect of modern scheduling systems is the integration of optimization algorithms. Advanced optimization techniques such as linear programming, genetic algorithms, simulated annealing, and ant colony optimization enable the solution of complex scheduling problems with multiple constraints and objectives. These algorithms optimize resource allocation, minimize costs, reduce idle time, and improve overall performance, allowing organizations to achieve higher efficiency and productivity.
Real-time data integration is another hallmark of modern scheduling systems. Technologies like the Internet of Things (IoT), GPS, and sensor networks provide real-time data on inventory levels, machine status, traffic conditions, and customer demand. This real-time data integration enables dynamic scheduling adjustments based on changing conditions, improving responsiveness and adaptability in resource allocation and task sequencing. Machine learning and predictive analytics play a crucial role in modern scheduling systems by enabling predictive scheduling and demand forecasting. By analyzing historical data and patterns, machine learning algorithms can anticipate future demand, optimize inventory levels, and proactively adjust schedules to meet expected requirements. Predictive analytics enhance decision-making, optimize resource allocation, and improve operational efficiency in scheduling processes.
Cloud computing technologies empower modern scheduling systems with scalability, accessibility, and collaboration capabilities. Cloud-based scheduling solutions provide scalable computing resources, allowing organizations to handle large-scale scheduling tasks efficiently. Cloud platforms enable remote access, real-time updates, and collaborative scheduling, facilitating seamless communication and coordination among distributed teams.
2.2.4	Applications in Transportation
Applications of modern scheduling and optimization techniques in transportation play a crucial role in improving operational efficiency, reducing costs, and enhancing service quality across various modes of transportation. Here are key applications of scheduling systems in transportation:
1. Airline Scheduling
Airlines use scheduling systems to optimize flight schedules, crew assignments, and aircraft utilization. Optimization algorithms help airlines maximize resource utilization, minimize turnaround times, and optimize flight routes based on factors like demand, fuel costs, and airport congestion. Scheduling systems also consider crew legality requirements and regulatory constraints to ensure safe and efficient operations.
2. Public Transit Scheduling:
Public transit agencies use scheduling systems to optimize bus, train, and subway schedules to meet passenger demand while minimizing waiting times and operational costs. These systems consider factors such as passenger load, travel patterns, and service frequency to optimize routes and schedules for improved service reliability and efficiency.
3. Freight Transportation:
Logistics companies and freight carriers use scheduling systems to optimize delivery routes, vehicle assignments, and freight handling processes. Optimization algorithms help minimize transportation costs, reduce empty miles, and improve delivery efficiency by considering factors like traffic conditions, delivery deadlines, and vehicle capacities. Real-time scheduling adjustments based on IoT data enable dynamic route optimization and resource allocation.
4. Ride-Hailing and Transportation Network Companies (TNCs):
Ride-hailing platforms and TNCs use sophisticated scheduling algorithms to match drivers with passengers in real-time based on demand and supply dynamics. Dynamic pricing models and optimization techniques help maximize driver utilization, reduce passenger wait times, and optimize vehicle dispatching to improve overall service quality and customer satisfaction.
5. Supply Chain Management:
Scheduling systems play a critical role in supply chain management by optimizing production schedules, inventory management, and distribution operations. Manufacturers use scheduling algorithms to optimize production sequences, minimize setup times, and balance workload across production lines. Efficient scheduling in supply chains helps reduce lead times, improve inventory turnover, and optimize resource utilization.



CHAPTER THREE
RESEARCH METHODOLOGY AND ANALYSIS
3.1	Research Methodology
The research methodology for this study involves a systematic approach to investigate and develop a computer-based scheduling system for a transport company. The methodology comprises several steps, including literature review, data collection, system analysis, design, implementation, and evaluation.
Designing the architecture and algorithms for a computer-based scheduling system for a transport company involves several key components and steps. This process ensures the system is efficient, scalable, and capable of handling real-time data and dynamic scheduling needs.
System Architecture
The architecture of the proposed scheduling system can be divided into several layers, each responsible for specific functionalities. These layers include the data layer, application layer, and presentation layer.
[image: ]Figure 3.1: System Architecture
1. Data Layer
Database Management System (DBMS):
A robust relational database (MySQL) to store static and dynamic data such as driver schedules, vehicle information, customer details, and historical data.
Real-Time Data Integration:
Integration with real-time data sources such as GPS, traffic updates, and vehicle telemetry systems using APIs and IoT devices.
2. Application Layer
Scheduling Engine:
The core component that handles scheduling algorithms and optimization processes.
Incorporate linear programming to generate efficient schedules.
Real-Time Scheduler:
Monitors real-time data and dynamically adjusts schedules to respond to changes such as traffic conditions, vehicle breakdowns, and last-minute customer requests.
Resource Allocation Module:
Allocates vehicles and drivers based on optimized schedules, ensuring maximum utilization and efficiency.
Communication Module:
Manages communication between dispatchers, drivers, and customers through a centralized platform.
Provides notifications and updates via multiple channels (e.g., SMS, email, mobile app).
3. Presentation Layer
User Interface (UI):
A web-based and mobile-friendly interface for dispatchers, providing tools for schedule management, real-time tracking, and data analysis.
Separate interfaces for drivers and customers to view schedules, receive updates, and communicate with dispatchers.
Visualization Tools:
Graphical representations of schedules, resource utilization, and real-time data to aid in decision-making.
Dashboards that display key performance indicators (KPIs) and analytics.
Algorithms
The scheduling system relies on advanced algorithms to optimize scheduling and resource allocation. Below are some key algorithms and their roles:
1. Linear Programming (LP)
Purpose:
Solve scheduling problems with linear constraints and objectives, such as minimizing total travel time or maximizing vehicle utilization.
Process:
Formulation: Define the objective function and constraints in linear terms.
Solution: Use LP solvers (e.g., Simplex method) to find the optimal solution that satisfies all constraints.
2. Dynamic Programming (DP)
Purpose:
Solve multi-stage scheduling problems by breaking them down into simpler subproblems.
Process:
Recursion: Define a recursive relationship between subproblems.
Memoization: Store solutions to subproblems to avoid redundant calculations.
Optimality: Build the solution to the overall problem from the solutions to subproblems.
3. Real-Time Scheduling Algorithm
Purpose:
Adjust schedules dynamically based on real-time data inputs.
Process:
Data Collection: Continuously gather real-time data from GPS, traffic updates, and vehicle telemetry.
Decision Making: Use heuristics or rule-based algorithms to make real-time adjustments.
Implementation: Update schedules and communicate changes to relevant stakeholders immediately.
Implementation Steps
Step 1: Requirements Gathering
Engage with stakeholders to gather detailed requirements for the scheduling system.
Identify key constraints and objectives for the scheduling algorithms.
Step 2: System Design
Design the overall system architecture, defining each component and its interactions.
Develop detailed data flow diagrams and system models.
Step 3: Algorithm Development
Implement optimization algorithms tailored to the specific needs of the transport company.
Test algorithms with historical data to validate their effectiveness.
Step 4: System Development
Develop the data layer, including database schemas and data integration interfaces.
Build the application layer, implementing the scheduling engine, real-time scheduler, and communication module.
Design and develop the user interface, ensuring usability and accessibility.
Step 5: Integration and Testing
Integrate all system components and conduct comprehensive testing.
Perform unit tests, integration tests, and user acceptance tests to ensure system reliability.
Step 6: Deployment and Training
Deploy the system in a real-world environment, starting with a pilot phase.
Provide training to dispatchers, drivers, and other users to ensure smooth adoption.
Step 7: Evaluation and Iteration
Monitor system performance and gather feedback from users.
Continuously refine algorithms and system components based on real-world data and user feedback.
3.2	Analysis of the Existing System
The existing scheduling system at the transport company relies heavily on manual processes and rudimentary software tools. Dispatchers manually create schedules based on their experience and judgment, leading to inconsistencies and inefficiencies. The current system lacks integration with real-time data sources such as GPS, traffic information, and vehicle status updates. Resource allocation (vehicles and drivers) is not optimized, resulting in underutilization of assets and increased operational costs. Coordination between dispatchers, drivers, and customers is primarily handled through phone calls and paper records, leading to delays and communication breakdowns.
3.3	Problems of Existing Procedures
The existing scheduling procedures present several challenges, including:
i. Inefficiency: Manual scheduling is time-consuming and prone to human error, leading to suboptimal resource allocation and increased operational costs.
ii. Lack of Real-Time Adaptability: The system cannot dynamically adjust schedules based on real-time data, resulting in delays and missed opportunities for optimization.
iii. Poor Resource Utilization: Vehicles and drivers are not utilized efficiently, leading to higher operational costs and reduced service quality.
iv. Communication Gaps: The reliance on manual communication methods leads to delays, miscommunication, and reduced responsiveness to customer needs.
v. Inflexibility: The current system lacks flexibility to adapt to changing conditions such as traffic congestion, vehicle breakdowns, and last-minute customer requests.
3.4	Description of the Proposed System
The proposed computer-based scheduling system for the transport company is designed to address the inefficiencies and limitations of the current manual scheduling procedures. This system integrates advanced optimization algorithms, real-time data processing, and user-friendly interfaces to enhance resource allocation, improve operational efficiency, and boost service quality.
At the core of the proposed system is an automated scheduling engine that employs sophisticated optimization algorithms such as genetic algorithms, linear programming, and dynamic programming. These algorithms are capable of handling complex scheduling problems by considering multiple constraints and objectives, such as minimizing operational costs, reducing idle time, and ensuring compliance with regulatory requirements. The automated engine generates optimal schedules for vehicles and drivers, significantly reducing the manual effort and errors associated with traditional scheduling methods.
The system integrates real-time data from various sources, including GPS, traffic information systems, and vehicle telemetry. This integration enables the scheduling engine to dynamically adjust schedules in response to real-time conditions such as traffic congestion, vehicle breakdowns, and last-minute customer requests. By leveraging real-time data, the system enhances the transport company's ability to respond swiftly to changing conditions, thereby improving overall service reliability and efficiency.
The proposed system includes a resource allocation module that ensures optimal utilization of vehicles and drivers. This module uses advanced algorithms to allocate resources based on factors such as vehicle capacity, driver availability, and route efficiency. The result is a more balanced and cost-effective use of resources, reducing unnecessary operational costs and improving service delivery. By optimizing resource allocation, the system helps the company meet customer demands more effectively while maintaining high levels of operational efficiency.
A key feature of the proposed system is its centralized communication platform, which facilitates seamless interaction between dispatchers, drivers, and customers. The platform supports multiple communication channels, including SMS, email, and a mobile application, ensuring that all stakeholders receive timely updates and notifications. This enhanced communication reduces the likelihood of miscommunication and delays, improving coordination and ensuring that schedules are adhered to more consistently.
The proposed system boasts a user-friendly interface designed to simplify the scheduling and management processes for dispatchers. The web-based and mobile-friendly interface provides tools for schedule creation, real-time tracking, and data analysis. 

3.5	Advantages of the Proposed System
The proposed computer-based scheduling system offers numerous advantages that significantly enhance the operational efficiency and service quality of the transport company. By leveraging advanced technologies, real-time data integration, and sophisticated optimization algorithms, the system addresses the key challenges faced by the company and provides a robust solution for dynamic and complex scheduling needs.
i. Increased Efficiency and Automation: The automated scheduling engine reduces the need for manual intervention, minimizing human errors and speeding up the scheduling process. This leads to increased efficiency in creating and managing schedules, allowing dispatchers to focus on more strategic tasks rather than being bogged down by routine scheduling activities. 
ii. Enhanced Real-Time Responsiveness: The integration of real-time data from GPS, traffic updates, and vehicle telemetry enables the system to adjust schedules dynamically based on current conditions. This real-time responsiveness allows the transport company to adapt to unexpected changes, such as traffic congestion, vehicle breakdowns, and last-minute customer requests. 
iii. Optimal Resource Utilization: The proposed system employs advanced optimization algorithms to ensure optimal utilization of vehicles and drivers. By considering factors such as vehicle capacity, driver availability, and route efficiency, the system allocates resources in the most cost-effective manner. 
iv. Improved Communication and Coordination: A centralized communication platform within the proposed system enhances communication and coordination among dispatchers, drivers, and customers. The platform supports various communication channels, including SMS, email, and mobile applications, ensuring timely and reliable information dissemination. 
v. User-Friendly Interface and Enhanced Decision-Making: The proposed system features a user-friendly interface that provides dispatchers with intuitive tools for schedule management, real-time tracking, and data analysis. Graphical representations of schedules, resource utilization, and key performance indicators (KPIs) help dispatchers make informed decisions quickly and effectively. 
vi. Cost Reduction: By optimizing resource allocation, reducing idle time, and minimizing manual intervention, the proposed system leads to significant cost savings for the transport company. Automated scheduling reduces labor costs associated with manual scheduling, while real-time adjustments and optimized routes lower fuel consumption and maintenance expenses. 


CHAPTER FOUR
 IMPLEMENTATION AND DOCUMENTATION OF THE SYSTEM
4.1 Design of the System
The design of the computer-based scheduling system involves meticulous planning and structuring to ensure it meets the operational needs of the transport company effectively. This chapter discusses the design aspects, including output design, input design, database design, and procedure design.
4.1.1	Output Design
Output design focuses on the presentation of data and information to users. Effective output design ensures that users can easily understand and utilize the system’s outputs for decision-making and operational efficiency.
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Figure 4.1: Index Screenshot: This is the welcome page.
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Figure 4.2: Description Screenshot: This is the description of Bus Page
4.1.2	Input Design
Input design ensures that the data entered into the system is accurate, complete, and efficiently captured. Good input design enhances user experience and minimizes errors.
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Figure 4.3: Login Module Screenshot: This is where users input their username and password
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Figure 4.4: Bus Upload Module Screenshot: This is where users specify and input the type of Bus
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Figure 4.5: Change Password Module Screenshot: This is where users change their password
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Figure 4.6: Ticket Booking Module Screenshot: This is where users book their ticket
[image: ]
Figure 4.7: Ticket Reprint Module Screenshot: This is where users reprint their ticket

4.1.3	Database Design
The database design is crucial for storing, managing, and retrieving data efficiently. A well-designed database ensures data integrity, consistency, and security.
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Figure 4.8: Ticket Booked  Table Structure: This is the ticket booked database where data are stored and retrieved
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Figure 4.9: Bus Upload Table Structure: This is the Bus uploaded database where data are stored and retrieved
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Figure 4.10: Username and Password Table Structure: This is the username and password database where data are stored and retrieved

4.1.3	Procedure Design
Procedure design outlines the processes and workflows for using the system, ensuring that all tasks are performed efficiently and consistently.
Scheduling Procedures:
i. Automated Scheduling: Procedures for generating and optimizing schedules using algorithms.
ii. Manual Adjustments: Procedures for dispatchers to manually adjust schedules based on real-time data and operational needs.
Communication Procedures:
i. Notifications: Procedures for sending notifications and alerts to drivers, dispatchers, and customers.
ii. Incident Handling: Procedures for reporting, logging, and addressing incidents and deviations from schedules.
Data Management Procedures:
i. Data Entry: Procedures for accurate and efficient data entry by dispatchers, drivers, and customers.
ii. Data Backup: Procedures for regular data backup to prevent data loss and ensure recovery.
4.2 	System Implementation
The implementation phase involves the actual development and deployment of the system. This section discusses the choice of programming language, hardware and software requirements, and the implementation techniques used.
4.2.1	Choice of Programming Language
The application is designed in Adobe CS4 Dreamweaver web development package which involves the use of PHP server-side scripting language, MYSQL for database management and HTML (with other embedded functionalities) for the page design and layout settings. Hence, the program testing simply involves running it directly from a Mozilla Firefox web browser on local host server provided by Apache 2.0 in WampServer 2.0 application.

4.2.2 	Hardware Support
i.	Minimum of Microcomputer Pentium II- Intel 533 MHZ processor, 8 GB RAM, 500GB HDD, 3.5”FDD, 14” VGA Monitor Windows 2010 Enhanced keyboard, mouse and pad.
ii.	Scanner
iii.	Printer
i. HP DeskJet 3820c series

4.2.3	Software
I.	Interface Design Language, windows Notepad for help interface design Hypertext Mark-up Language (HTML)
ii.	MY SQL Database Management Software 
iii.	Programming PHP (Hypertext Pre-processor) 
iv.	Operating system window 07 professional
v.	Graphic software paint shop and choosing these two formats GIF (Graphic Image Format)
vi.	Scanner software, Mira scan
i. Web browser software MOZILLA
4.2.4     Implementation Technique Used
In preparation for the installation of the new system, the method of changeover is given serious consideration to determine the success of the new system. Suitable changeover technique for this system is pilot changeover. The pilot changeover operates by applying the new system bit-by-bit until it covers the whole of the operations. The result obtained from using the pilot method on a small portion of the operations would be used in determining the suitability of the need system for the rest of the operations. This method is similar to testing small sample of a distribution if the test yields a good result then the whole system because fully operational and the manual/existing system is eliminated.
4.3	Program Documentation
4.3.1	Documentation of the System
This is the detailed description of the proposed system. It important because it helps to design and implement a system that would allow shopping by getting into the company website on the internet from anywhere. It also helps to design and implement a website that will be more interactive and more information about company activities.	
Moreover, it design and implements a system that will create a virtual community, which does not necessitate the use of offices and staff stationed around the world.

4.3.2	Operating the System
Step 1: 	Boot your computer and click on start button on task bar
	Step 2:	Launch wamp server
	Step 3: 	Login to your Application
	Step 4:	Click on Options
	       4.1	Click Book Ticket (to book Ticket)
	       4.2	Click Reprint Ticket (to Reprint Ticket)
        4.3		Click on Bus Upload  (to Upload Bus)
        4.4	Click on Change Password (to Change User Password)
	Step 5:	Logout 
4.3.3	Maintaining the System
Regular maintenance is crucial for ensuring the system remains reliable, secure, and up-to-date.
i. Regular Updates: Procedures for updating the system software to incorporate new features, security patches, and performance improvements.
ii. Backup and Recovery: Regular data backup procedures and disaster recovery plans to prevent data loss and ensure business continuity.
iii. Performance Monitoring: Tools and processes for monitoring system performance, identifying bottlenecks, and making necessary optimizations.























CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1 Summary
This project aimed to design and implement a computer-based scheduling system for a transport company to improve efficiency and service quality. Key components include an automated scheduling engine using optimization algorithms, real-time data integration, optimized resource allocation, and a user-friendly interface. The system also features predictive analytics, a centralized communication platform, and a cloud-based infrastructure. The development followed Agile methodology, ensuring iterative improvements and continuous feedback.
5.2 Conclusion
The system successfully addresses the inefficiencies of manual scheduling, enhances real-time responsiveness, and optimizes resource utilization, leading to significant cost reductions and improved service quality. The integration of predictive analytics and machine learning enables data-driven decision-making. Overall, the system has improved operational efficiency, customer satisfaction, and the company’s competitive position.
5.3 Recommendations
Further Enhancements
i. Advanced Analytics: Enhance predictive capabilities for better demand forecasting.
ii. Machine Learning: Incorporate more algorithms to improve adaptability.
iii. User Experience: Continuously improve user interfaces based on feedback.
Integration with Other Systems
i. ERP Systems: Integrate with existing ERP for streamlined operations.
ii. CRM Systems: Link with CRM for better customer relationship management.
Training and Support
i. Comprehensive Training: Provide ongoing user training.
ii. Support Infrastructure: Establish robust user support for smooth operations.
Continuous Improvement
i. Agile Methodology: Maintain Agile development for ongoing improvements.
ii. Regular Updates: Schedule updates for new features and security enhancements.
Monitoring and Evaluation
i. Performance Metrics: Monitor KPIs to assess impact and guide improvements.
ii. User Feedback: Use feedback to refine the system continuously.
In conclusion, the computer-based scheduling system significantly enhances the transport company’s efficiency, responsiveness, and service quality. Continued investment in enhancements, integration, training, and support will ensure sustained success and a competitive edge in the industry.
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